2224734 AHP-.9329/ C1 SPI RO | SOQJI NOL| NE- PYRROLI DI NE TETRONES ‘AND AZA@C%& 734
THEREG: USEFUL AS ALDOCSE REDUCTASE IN HIBI TORS This invention relates to

spi'f o-i soqui nol i ne-pyrrolidine tetrones and their phar maceutNégTqa)z 9/ct
acceptabl e salts thereof, to processes for their preparation, to nethods

for using the conpounds, and to pharmaceutital preparati.ons thereof. The
conpounds have pharmaceuti cal’ propert i es whi ch. render them beneficial for 5

t he pneventi ogpﬁ{g tﬁéﬁ& ' '
mel litus. The: S
treatment of diabetes nel Bl ASsH : 8By of these
patients. However, their use has not had a denonstrabl e | npact on the

devel opnent of diabeti-c conplications such as neuropathy, nephropathy,
retinopathy, cataracts and 10 vascul ar di sease whi ch acconpany the
under|ying metabolic disorder. There is little question that chronic

hypergl ycem a plays a major role in the genesis of these conplications, and
t hat conplete nornmalization of blood glucose would likely prevent nost if
not all conplications. For a nunmber of reasons, though, chronic

normal i zati on of 0, S ,M t 15
avai |l abl e therapl'lglsé)%ﬁglltggvéﬁ%ag %Atqg%‘frgﬁlgéﬁ)et %:n%g@ﬂ eﬂl‘%ﬁ? ftgﬁgﬁﬁ%éﬁgé?éﬁt |y
been | i nked pbmweuhrea@meeem@gml&q thareof, t1°| evgeessg%ﬂm their preparationy tor om

chroni ¢ hypepf#thstcr usthe the domgounasuaid @9 phﬁr:%@ééﬂtid&h paewaubaé Itﬂéreapul d
potentially event th% evel opment qQf diabetic c Is
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and col'l aborators [see J.H Kinoshita et al, Biochem Biophys. Acta, 158,
472 (1968) and references cited thérei n]1 have denonstrated that this enzyne
pl ays a central fl‘dmeeusenof Heswin ahdigy okl Jypaglyoemin egentsainathes trgptaent@fi ng
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capabl e of: b| ti n ose ase can_preven detri nment a|
accumul at i Ontheu‘ use has not had a demonstrable 1mpact on the development of diabetic

complications such as neuropathy, nephropathy, retinopathy, catarascts and

10 vascular disease which acecompany the underlying metabolic disorder. There is

little question that chronic hyperglycemia plays & major role in the genesis of

these co*nphcatlons, and that complete normalization of blood glucose would

likely prevent most if not all complications. For a number of reasons, though,

chronie normalization of blood glucose has not been achieved with the currently

15 available therapies. The deVelopment of diabetic complications has recently

been linked to the increased accumulation of tissue sorbitol resulting from

\=z chronic hyperglycemia. -Therapeﬁtic reduction of sorbitol accumulation could
'potentially prevent the development of diabetic complications.

In mammals, including humans, the key enzyme involved in the conversion

20 of glucose to sorbitol (e.g. the sorbitol pathway) is aldose reductase. J.H.
Kinoshita and collaborators [see J.H. Kinoshita et al, Biochem. Biophys. Acta,
158, 472 (1968) and references cited thereinl have demonstrated that this
enzyme plays a central role in the etiology of galactosemic cataracts by
effecting the conversion of galactose to duleitol (galactitol), and that an agent

25 capable of inhibiting aldose reductase can prevent the detrimental accumulation
of duleitol in the lens. Furthermore, a relationship between elevated levels of
glucose and an undesirable accumulation of sorbitol has been demonstrated in the



of dulcitol in the lens. Furthernore, a relationship between elevated .
| evel s of glucose and an undesirabl e accunul ati on of ggllr %é:?d ;0ps been =
denonstrated in the AHP- 9329/ Cl - 2- |ens, periphe ves and ki dney
of diabetic aninals [see A. Pirie and R van Heyni ngen, Exp. Eye Res., 3,
124 (1964); L.T. Chylack and J.H Kiqoshita, Invest. Ophthal., 8, 401
(1969) and J.D. Ward and R WR Baker, Diabetol., 6, 531 (1970)]. 5 __
Eur opean Patent 168, 181-A di scl oses 1-(4-brono-2-fl uor ophenyl met hyl - 7+

chl Or OBRE, Rer{pHRR Rerdes 3hd Riddey! df0diastie aﬁxmﬁs {ddel ANPirdé ahar Myl aahl G CH,

di abet’égrﬁx'ma St BB feen Rbo i, (i £-b s bk R ot ORI EELnas o

f or nullavést. OpNthalt} 8y 401 (1969) afid B.D. Ward hnoz ®WaR. B&r, Digbiob3B9/ Cl - 3-
wher eiﬁﬁlﬁ%’ﬂ esents hydrogen, hal ogen, hydroxy or methoxy; -

5 European Patent 168,181-A discloses 1-(4-bromo-z—fluorophenylmethy1-7-
chlorosplro-(mdole—B 3'—pyrrolxdme)—2 2, 5'—tmone of formula

useful as an aldose reductase inhibitor for treating complications of diabetes and

galactosemia.

French Patent 2,544,317 discloses compounds of formula




R2 represents hydrogen, |ower alkyl, phenyl |ower alkyl., alkanoyl. or
p-taql Uenesul fonyl, useful. as aldose reductase inhibitors. agp-g3bgc)

pr esent invention'provides'spiro-isoquiggLine-pyrrolidine tetrones and

t hei r anal ogs éﬁﬁgesgnted by formula (1)7 NI R X Z - M ~
~ W - Thidl Fyueepresebs hipdregant hoalloged, bapaeosy’ i01d rethoxy ;
repl aced by a S efbd Fd e I di ne u I n wherein R gnd R2
are i-ndependent]| hxgrogen; g?iéyég%ﬁ’ l%%ﬁ%a%%?%é’lgpgng caPB&h 535#33
hal ogen, | ovier HINERY o 5Ht & Tif P anesubfeny bonuaedns, asr afl Hoseometuylt ase

| ower al kyl t hi dnkhidridiord ower al kyl contains 1 to 6 carbon atons,

di al kyl ami no wherein al kyl contains |- to 6 carbon atons, nitro, aryl., or

aryl (I ower al kyiheoprekent hasel fomrytoeDaéai 851 ot Qsé@u@ﬁ&@@ﬂe@bgﬁolﬁr}%ine
lower. 3. al kyl (eQp| &h#(*é%f@rbon atonSé RiIs h%grogen, | ower y

containing 1 to 6 carbor at ome Hardi2teFRer RIREIEEY PRI EgERULabsTit ut ed
aryltl ower al kyl) wherein aryl contains 6 to 10 carbon atons and | ower 20
al kyl contains 1 to 6 carbon atons, acyl or heterocyclic(lower alkyl.) of

structural formnula or R4 wherein Ris |lower alkylene containing 1 to 3
carbon atons; X is |ower alkylene containing 1 to 3 carbon

(1)

and analogues theregf wherein the fused benzene ring is
replaced by a fused th{ophene, pyridine or furan ring,

1 and R2
10 containing 1 to 6 carbon atoms, halogen, lower alkoxy

wherein R are independently hydrogen, alkyl
containing 1 to 6 carbon atoms, trifluoromethyl, lower
alkylthio wherein lower alkyl contains 1 to 6 carbon
atoms, dialkylamino wherein alkyl contains 1 to 6
carbon atoms, nitro, aryl, or aryl(lower alkyl)loxy
15 wherein aryl contains 6 to 10 carbon atoms and lower
Lg. alkyl contains 1 to 6 carbon atoms; R3 is hydrogen,
J lower alkyl containing 1 to 6 carbon atoms, aryl
(lower alkyl) or halogen substituted aryl(lcwer alkyl)
.wherein aryl contains 6 to 10 carbon atoms and lower
20 alkyl contains 1 to 6 carbon atoms, acyl or
heterocyclic(lower alkyl) of structural formula

wherein R4 is lower alkylene containing 1 to 3 carbon

atoms; X is lower alkylene containing 1 to 3 carbon

atoms, oxvgen, sulfur or NH; Y and Z aré independently
25 = oxvgen or sulfur, M and W are independently carbonyl,

thiocarbonyl, sulfonyl or methyiene with the provisos



10

atons, oxygen, sulfur or NH, Y and Z are independently 25 oxygen or sul -
fur, Mand Ware independently carbonyl, thiocarbonyl., sulfonyl or v
met hyt ene with the provi sos AHP-9329 I C1 -4- thath,)gsy%q@q Ware not
both net hyl-ene when Xis -NH, (ii) when Mis CH2, I s other than
sul fonyl, and (iii) when X is |lower alkylene, Y and Z are not both sulfur.
or a phar maceutical |y acceptabl e sglt thereof. 5 = The fused benzene ri ng
can .be repl aced by thiophene, pyridine or furan. A preferred group of v
corrpzpuna§adf (tiNe "Eraé's%rﬁ 3T emet opotB mephudeneedhby Kormsul-aHH, ) 0 R

n i) NhenRB wherein, RL @g\doﬁ;’ear@handgme@ggg&' Y aB¥dicqqqn, - al kyl

cont ai nrﬂB Xto 61car bon &t os, hal ogen, | ower containing 1 to 6
carbon arshe® 4 fiIWEorfettxAenag Y apde? 'aFRyFPhlBOV\herséllrfulromer al kyl
cont ai nerlat ph@roadeart iatainsy adtep salyelr ogen, c heyesral kyl containing 1 to
6 carbon atonms; Mand Ware carbonyl or thiocarbonyl; nis 1 to 3, and tHe
phar maceuti cal I y acceptable salts thereof. A second preferred group of
conmpounds of the present invention is represented by fornmula (1) 0 > N H

The fused benzene ring can be replaced by thiophene, pyridine or furan.

A preferred group of compounds of the present invention is represented by
formula (11) '

(n
wherein Rl and R2 are independently hydrogen, alkyl containing 1 to 6 carbon
atoms, halogen, lower alkoxy containing 1 to 6 carbon atoms, trifluoromethyl,
lower alkylthio wherein lower alkyl contains 1 to 6 carbon atoms; R3 is hydrogen, V

lower alkyl contaihing ‘1 to 6 carbon atoms; M and W are carbonyl or
thiocarbony); n is 1 to 3, and the pharmaceutically acceptable salts thereof.

A second preferred group of compounds of the present invention is
represented by formula (II)

(mn



R (CH2)n | R3 WN 3 (rn) AHP- 9329 | Ct1- A3 \gﬁ@ U?Rl
ang R2 are independently hydrogen, al kyl containing 1 to 6 car% ,
hatl®ogen, |owver al koxy containing | to 6 carbon atons, trifl uoronet hyI,

| ower- al kyl thio wherein | ower alkyl contaigis 1 to 6 car bon atoms; R3 is

| ower al kyl, aryl-(lower alkyl) or dihal ogen substituted aryl-(lower alkyl)
wherein aryl 5 contains 6 to 10 carbon atons and | ower al kyl contains 1 to
6hcar Bon at owkerdih R aid at?eaxeatxmpyhdémly h&mgéb,f)lﬁnkbl coniasnifg t10t3.,6 gﬂﬁbohhe
phar maceutic ti . furthe eferre

of comoundsg{ﬁﬁ’aﬁaﬁggé‘éeﬁfve?% i § ?Ptlag“?%é gosgn?aé‘go%fq?'g%%ﬁé 'H“}e ’00
>/< N_ R3 Ilqwar glkmhm @hetein doweRaliyhceoRPains d toy 6rearbon atoingi Beis, lIoRRri s

| over al kyl %31 aagu Q:wjertaﬁkﬁ? %@r&aﬂ& gt ¥ bsth%@écyh (mu%ia&xggﬁmm?% h{kﬁt ed

benzyl, and t rraceutlca acce e salts er eo

Exanpl es of ‘POW @;t%mpﬂ dewer amYAmnwxaﬁ d to-peartmmatans Mr x
are - CH2-, Chm"ﬁ mdca% %&@noé&-ﬁonﬂﬁyn g ot 8xamal thehpREGESRUtIFRLGY! |
, ©

et hyl , propyl ophenyl g.
4- br ono- 2- flﬁs???téﬁ%@ ﬁr"rég 'or 3, 4- di chI or ophenyl net hyl .

A still further preferred group of compounds of the present invention is
represented by formula (III)

(1)

10 wherein R! and R2 are hydrogen or halogen; R3 is lower alkyl containing 1 to 6
carbon atoms, benzyl or dihalogen substituted benzyl, and the pharmaceutlcally

acceptable salts thereof.

In formula I, Examples of Y and Z are oxygen. Examples of M
&a’ and W are C=0. Examples of X are —CHZ—, CHZCH2 and -CH CHZC%r .
15 R” may be for example hydrogen, methyl, ethyl, propyl butyl
or dihalophenylmethyl, eg. 4-bromo-2-fluoro-phenylmethyl or
/ 3,4. gichlorophenylmethyl.
The most preferred compounds of the present invention are set
forth below: _
20 2-[(4-bromo-2-fluorophenylimethyl Jspiro[isoquinoline-4(1H),3"-
pyrrolidine]-1,2°,3,5 (2H)-tetrone;
[2-[(4-bromo-2- Fluorop eny;)methyl] 7—chloro]sp1ro[1soqu1nolnmy
4(1H),3 -pyrrolidinel-1,2",3,5 (2H)-tetrone;
[2-[(4-bromo-2- fluorophenyl)methyl] 6- chloro]splro[1soqu1nohne—
25 4(1H),3  -pyrrolidine)-1,2,3,5  (2H)-tetrone;



The nost preferred conpounds of the present |nvent|on are set forth beI ow
20 2- ((4-brono- 2 f1 uor ophenyl ) met hyl j ski r o[ i soqui nol | AEP29329/C3. .
pyrrolidine]-I, ,3,5" (2H)-tetrone; ¥
[ 2-] (4- br ono- 2- fI uor ophenyl ) met hyl ]| -.7-chl or o] spi rofi soqui nol i ne-

4(1H), 3-pyrrolidine3-1, ,23,5 (2H)-{Tetrone;

[ 2-1(4-Dbrono-2-fl uorophenyl )met hyl]-6-chl orol spiro[i soqw nol i ne- 254(1H), 3

- L Y Eﬁljf‘— \d
[gy{zqg i &S@O ﬁ%lr%rg%he(nép%n ﬁ%ﬂ %nﬂgoroﬂs or ol @%’??]{l) | soqu’i noI i ne-4(1H),

pyrr oIQYeritqme]il 2423, 5t§275)'§mn%et rone;

[ 2-[t (4-bronp-2-fl uorophenyl )met hy]-6-fluoro] spiro[isoquinoline-4(IH, 3" -

pyrrolidine] -1,2 51(2 tetr
[2-] (Lgﬁ%m@w&-ﬁmp@% %ﬁwﬂy@-flw?lm?faoqgmopaf T4H R0l i ne-4- (1 H) , 3 -
pyr r olgydidlidine-1,2",3,8Y (2R )X-2dfroniegit r one; [ 2- R4- br ono- 2-f | uor ophenyl ) net hyl

- 8-fl uor ol spi ro[|squ| noline-4(1H), 3" - pyrrolidine] -1,2",3,5 (2H)-tetrone;
[ 6- br ono- 2- [ (4- brono- 2-f | uor ophenyl ) met hyg - 7- net hoxy] splro |squ|noI|ne-
16 4([2-3[&-9—b85mqa32|~flubmn>han5]l)m&thyﬂ -’(—31@‘!'@]3pi)'olusmumohne-4-(lH) 3~

2- th 7-meth li ne-4
g oSRRREAgL g 7 e ) oy o o e

(R-(+)-2-](4- brom) 2-f 1 uor ophenyl ) net hyf Spl ro[ i soqui nol i ne- 4(1H) 3' -
pyr r ol[e&{48tomd-2-Riiorbphehdithe thg11-84TRior§ spirolisoquinoline-4(1H), 3'-

(S)-( J % ro henyl)rrethylgsplro(|squ|noI|ne 4(1H), 3" - .
pyrr olrﬁ’ﬁf"r@“e}l{ 82§aé 3 éﬁﬁ é?et rone; )
' o/
[6-bromo-2-{(4-bromo-2-fluorophenyl)methyl]-7-methoxy] splro[lsoqumohne-
10 4(1H),3'-pyrrolidine]-1,2,3 5'(2H)—tetrone,

- [2~[(4-bromo-2-fluorophenyl)methyll-7-methoxyl spirolisoquinoline-4(1H), 53‘4
pyri'olidine] -1,2',3,5'(2H)~tetrone;

(R)~(+)-2 -[(4-bromo-z-fluorophenyl)methynsplro[lsoqumolme-4(1H) 3-
pyrrolidine}-1,2,3 5'(2H)-tetrone,

15 (8)~(-)-2-[(4-bromo-2-fluorophenyl)methyl spxrohsoqu1nolme-4(1H),3' '
yrrohdme] -1,24,3 o’(2H)—tetrone,

_ (R)—(+)—[2-[(4-bromo—2-f Tuorophenyl)m éthyﬂ -6~fluoro} spiro-[isoquinoli_ne—.‘i(lH), 3'- )
pyrrolidine]-1,2 ,3,5'(2H)—tetrone,

(8)-(-)-[2-[(4-bromo~2-fluorophenyl)methyll~-6-fluoro] spirolisoquinoline-4(1H),3'-
20 pyrrolidine]-1,2',3,5'(2H )-tetrone; '

2-{(3,4~dichlorophenyl)methyl spirolisoquinoline-4(1H),3'-pyrrolidine]-
1,2',3,5'(2H)-tetrone; '

2-methylspirolisoquinoline-4(1H),3'-pyrrolidine]-1,2',3,5'(2H)~tetrone;

6-chloro~-2-methylspirolisoquinoline~-4(1H),3'-pyrrolidine]-1,2',3,5'(2H)-tetrone;



(R) {*)-[2-[(4-brono-2-fluorophenyl)methyl -6-fluoro]
spi r'oEi soqui nol i ne-4(1H),3' - pyrrolidinel-1 ,2',3,5 (2H -tetrone; 1
(SF-(-)-[2-[ (4-brono-2-fl uorophenyl ) et hyg- 6-f | uor o] AHP-9329/C
spirotisoqui noline-4(1H),3 - 20 py-rrolidine]-1,2",3,5 (2H)-tetrone;
2-[ (3, 4-di chl orophenyl ) met hyU spiro(isoqui ,gol I ne- 4( 1H), 3" -pyrrolidinel - 1
, 2", 3, 5t_(2|—|)-tet rone; 2-methyl spiro[isoquinbline- 4(I H,3 - pyrrol I di nej
-1,2°(3,5 "(2H)-tetrone;
6- chl or o- 2- e =1
P2 3.5 (2H) - {Ggl%(ﬂrom-oneﬁ%é&x%ghggégd%? Ae'?)él%l),:ﬁ%%ﬂhbﬂieﬂq],?]s 5'(2H)-tetrone;
6 brom) 2- et hyl spi rofi soqui noline-4(IH),3 -pyrrolidine] -1
,2',3,5 (2H) - 191‘3él’fl@i‘lﬁz-methylsplro[1soqu1nolme-4(1H),3'-pyrrohdme] -1,2',3 5'(2H)—tetrone,
7 chI or o- 2- et hyl spi ro[ i soqui nol i ne-4(1 H), 3" -pyrrolidine o)
,2',3,5' (2H)-tetrone; 2-ethylspiro[isoquinoline-4(IH,3 -pyrrolidinel
-1, 2' 3,5 (2I—|)z-é1myrsptrehs&;umm¢l--ﬁ(mﬂb B-psrrqlidine] 41782345t (RH)-tatropgy r ol i di ne] - 1
,21,3,5 (2H)-tetrone; 5 2- butyl spiro[isoquinol.ne-4(1H), 3"-pyrrolidinej
1 ,2',3,5 (2H)-tetrone; and the pharmaceutically acceptable salts thereof.
The conpounds Zwropmlspmo&so(qu)noane-ﬁ b}, 3'spyraclidinelst , 235" @HYtetronesc car bon-
atom nanely the spiro carbon atomat position 3 of the pyrrolidine ring.
The conpoynds of forpula (1) therefore exist, and be isolated, in two
or nore §t er 30‘?%#5’(1‘9@5‘?‘19#%41“914(#@ﬁmﬁrﬁt)h@webﬂe%?p%@ HigetrBeconpounds of

formula (1) in any optically active formor mixtures thereof, eg.racemate.
The spi,ro-isoguinoline-pyrr i ne t on nd their enantiomers were
prepgred by t 8‘]66%88%1' gi?: Yﬁgﬁeﬁéﬁlﬁﬁgﬁ% *method is provided for
preventing or relieving diabetes nmellitus ' 5 associated conplications in a

i abeti . mamrel by adgl ik Gt LEGok AR S RREe PIERRMA AdynRbtric earbon

al l evi ati ng anount of
atom, namely the Spll‘O carbon atom at posmon 3' of the pyrrolidine ring. The

compounds of formula () therefore exxst, and may be isolated, in two or more

"0 stereoisomeric forms. This invention encompasses the compounds of formula (I)
in any optically active form or mixtures thereof, eg.racemate.

The spiroQisoquinoline—pyrrolidine_ tetrones and their enantiomers were
prepared by the processes described hereinafter.

A:' method is provided for preventihg or relieving diabetes mellitus
-5 associated cofnplications ina diabet_ic mamrﬁal by administering to said mammal
K,// a prophylactic or alleviating amount of the compounds of formula (I). -Such
complications include neéuropathy, nephropathy, retinopathy, keratopathy,
diabetic uveitis, and cataracts.

A compound of formula (I)y or a pharmaceutically acceptable
20 salt thereof, when admixed with a pharmaceutically acceptable
carrier, forms a pharmaceutical composition'which can be used

according to the preceding method.

The compounds of formula (I) form salts with suitable therapeutically
acceptable morgamc and organic bases. These derived salts possess the same



conplications include neuropathy, nephropathy, retinopathy, keratopathy,

di abetic uveitis, and cataracts. A compound of formula (1), or
pharmaceutically acceptable 20 salt thereof, when ad g z «
pharmaceutically acceptable carrier, forns a pharnacegilc P C §p03|t|on
whi ch can beused according to the preceding method. The conpounds of
formula (1) formsalts with suitablg therapeutically acceptable inorganic
and organi ¢ bases. These derived salts possess the sane AHP-9329 /&Y -8
- activity as their parent conpound and are included within the scope of
this idutesity @8.thehe pﬁﬂ!ﬁloﬂﬂﬂﬁo@fd (11 rarbaxr(cmdearmm:artaéosampd omtrixcel | ent

yield into.the orres her tic acc ptabl It.s

heut r VSOt T FOERRES g s ARL Ol pts BamoPGRathaReRIs IR He o ¢
are admencwes;mahduzguahémpemwddw aceeptable ssitsidy neutralizatioretiticdhpounds. .
Suita r I t he
hydr 0%1 6‘51% %}gs or ?égr na?lzrge @{st%re m&gsggﬁtd?%swgpgqgggept abl e
al Ral |Saﬂt€t masmsr aalthalnaﬁenba@mawmlsal%mt&m l’é@%‘ﬁ%‘lcebas%dpdﬂmpﬁteégm um .
NMagnesda® irfedhdd, umfaa@h:hﬂsr@, Ithksehy&umaaégl @arﬁbﬂa’ates CorbBiR@fbdnatesde thee

follo am ne ben and trigl kylampes, 1 0
Lhe o iBratiyfially sogmotanie 1, mathls A7 tkaling ot Fisieion 20h EXEBREn ns

et hy| sodiune, pdtaseiufy,| amgnesmtnr | cméiny and nthe Hkély| Suitatde aliganianbases

triet

tr: gl Eé%ﬁlggm%ﬁégﬁ&pﬁ‘ge&rP nolbgﬁ%ﬂ?@gfé qg\”%ﬁ‘ co(r)ftaa{'ldﬂ{rbapu@ﬂq}' Pae car bon
at 85, theorliesiarpdigalsmmfo-which - contath tup etphahmeamanleon #Ateyisensucli adi nest 4
whi ch eefdd Mindd di e Slylarhfled A nRtREmIN infa mjme13 A EATRERYANGRHAM Neiyy

cyclic saturated or unsaturated bases cont ai ni n up to siXx carbon.atons,
such aReHylethwiamning, a}ﬁ‘F’pQﬁ dikre MaRSrpAby iavd, trial dlgpiness ipe alkancl

radicals of which contain up to three carbon atoms, for example, mono-, di-, and
tnethanolamme, alkylene-diamines which contam up to six earbon atoms, such as
15 hexamethylenedlamme, cyclic saturated or unsaturated bases contammg up to.
six earbon atoms, such as pyrrohdme, plperldme, morpholine, plperazme and
their N-alkyl and N—hydroxyalkyl derivatives, such as N-methyl-morphohne and
N-(2-hydroxyethyl)-piperidine, as well as pyndme. Furthermore, there may be
mentioned the correspondmg quaternary salts, such as the tetraalkyl (for
20 example tetramethyl), alkyl-alkanol (for example methyl-triethanol and
triméthyl—monoethanol) and eyelic ammonium salts, for example the N-methyl-
pyridinium, N-methyl-N-(2-hydroxyethyl)-morpholinium, " N,N-dimethyl—morpho—
linium, N-méthyl—N—(2—hydroxyethyi)émorpholinium, N,Nfdimethylpiperidinium e
salts, which are éharactérized by having good water-'solubility.. In principle, Se
25 however, there can be used all the ammonium salts which are physiologi_eally
compatible. . ' - ;

The transformations.to the salts can be carried out by & variety of methods
known in the art. For example, in the case of the inorganic salts, it is preferred
to dissolve the compound of _formula' 4] in water containing at least one

_30 equivalent amount of a hydroxide, carbonate, or bicarbonate corresponding to
the inorganiec -salt desired. Advantageously, the reaction is performed in a
water-miscible, inert organie solvent, for example, methanol, ethanol, dioxane,
and the like in the presence of water. For example, such use of sodium
hydroxide, sodium carbonate or sodium blcarbonate gives a solutlon of the

35 sodium salt. Evaporation of the solution or addition of a water-miscible solvent



their N-al kyl and N hydroxyal kyl derivatives, such as N nethyl - norpholine
and *N- ( 2- hydr oxyet hyl ) - pi peridine, as well as pyridine. Furthernore, there
nmey be nentioned the correspondi ng quaternary salts, such asAhli;eggzegtlrcalal kyl
(for 20 exanple tetranethyl), alkyl-alkanol (for. exarrpl e .
met hyl -tri ethanol and trinethyl -nonoethanol) and cyclic amopniumsalts, for
exanpl e the N-methyl - pyridinium N-nethyl gl (2-hydroxyethyl)-norpholinium
N, N-di et hyl - nor pho- |inium N-nethyl-N-(2-hydroxyethyl)-norpholinium

N, N- di met hyl pi peridinium salts, which are characterized by having good

wat er - sol ubi lof taymotmnmdememlofam% foroskuimple, hllower akanbl fop eﬁistahée,tﬂmanol

| | The t t to
The sal s cag (o thfeh Andley TpOVRRG, etuiTRBH Refiney sivar AR il Bl ©
exanpl e, in S#difkat iwrrtisedeswed.gam c salts, it is preferred to dissolve

the conpound of formula (1) in water containing at |east one 30 equival ent
amount of a hydrgxlde carbonat e, or bicarbonate corresponding to the

i norgani c salt des proguce Rﬁ\P&iﬁ‘ﬁ‘S@éBﬂéﬁ‘?ac{dﬁéc?@B@‘!ﬂd@f fosmuda {1)isndigsalyedsin
\é\lat er-m sbi 3ht63u1tdllﬂi tstdi?EtbiC esthk Qﬂbderfa@é o?xﬁm) laritg] %Foexanfﬁl@a@%anol

i oxane, an i ke e pre of wate r exa such use_of
sodi um hydr o1% ggam%bcﬁ 85?%gﬁa§l$q@\’el §Ulﬁruﬁ9c{)|b€§?%at‘gp Jeastsan %%‘F‘(Ptl?'ﬁn
of the 35 sodmount af tthe Brsiperatrresporading te theldesired cationdid thepnaddedato that
wat er-nisci b Vv eat r ol.arkt f or
exarrpl e, al %)(\%el?igg'l Egntge reéh%n%% taﬁ?:ées %u? an%ﬁq tJ{g R g%ower tn§| aﬂ%ﬁg,’%f G
i nst ance, et sQlid feem by |additien Oélalé'glsté’fbée sﬁiluedtmfolq;mm polagity, ifér texamplieyr m
is desiredo H@meduﬁq)eafblaj%neth‘éal tor Bﬁeev%bf&tforponﬁow a®ink Ofs ”Hélén(/él}y

| e solvent of elther noderate or | qw o arit

dISSOVEdIn% S t I
exanpl e, et h¥8 F e, am, excess can easily be removed by evaporation. It is preferred to use

substantmlly equivalent amounts of the less volatile amines.

Salts wherein the cation is quaternary ammonium are produeed by mixing

the compound of formula (I) with an equivalent amount of the corresponding

15 quaternary ammonium hydroxide in water solut1on, followed by evaporatlon of
the water. '

The compounds of formula Ior pharmaceutically salts thereof may be admin—
istered to mammals, for example, man, cattle, or rabbits, either alone or in

dosage forms, i.e., capsules or tablets, combined with pharmacologxcally accept—-
20 agble excipients.

The compounds of this invention may be given orally. However, the
method of administering the present active ingredients of this invention is not to
be construed as limited to a particular mode of administration. For example, the
compounds may be administered topically directly to the eye in the form of

25drops of sterile, buffered ophthalmic solutions, preferably of pH 7.2-7.6. Also,
they may be administered orally' in solid form containing such excipients as
starch, milk sugar, certain types of clay and so forth. They may also be
administered orally in the form of solutions or they may be injected parenterally.
For parenteral administration they may be used in the form of a sterile solution,

3gPpreferably of pH 7.2-7.6, containing a pharmaceutically acceptable buffer.



met hanol , ethyl acetate, diethyl ether and benzene. At |east an equival ent
anount of the anine corresponding to the desired cation is then added to*
that solution. If the resulting salt does not premRb&) M/l can usual ly *
be obtained in solid formby addition of a m scible r | ower
polarity, for exanple, 1 O benzene or petroleum ether, or by evapor at i on.
If the amine is relatively volati ig_ any excess can easily be renoved by
evaporation. It is preferred to u substantially equival ent anmounts ot he
| ess volatile amnes. Salts wherein the cation is quaternary amoni um are

producedriy ablage'ét e GATBAAToS coonaubar(l) ui ! RuibrvadgUpieabet amount of

t he correspo I'ng 15 quaternary ammoni um hydrOX| e in wa sol ution,

f ol | FORBehRAmRIRISEAtiAN &R Bie pardicplarepompayad chasaiy I thsrmasendt Wil o

r harmg anith Qﬁé Ipﬁlt'??ﬂhﬁ hbétairﬁ}gfr tmdm:tactm"efamgt@égdném 1mm?lt@d for .
exa ca | osage 1ror,ns, 1. e.
capoRitBLsrOR desfisecSes sl 1668, 1 Rl e o5k o). 8- EARo 08 o
exciPharaafer,Tibe cdospgeniss indrenseds tiynserdl dneremente witileaffécadyl ys  However,
the Jmbihad, ofin@ gé‘ﬁé}hgt Bhé ’&rﬁ%&gﬁ& e@te:lmsa e}{ﬁoh ”&feeqdcﬁ@t&eé?xfaby‘ '

I nventron 1s no e constr partlcu ar

adnigfiminisieredrat epnesnimatien leved thetwil seaernuy aﬁ@rammﬁtsv@é‘ﬁém opl cally

di lrefithdutt&ds ﬁxﬁ?amﬁumﬁ fdéléae%ugéxddrawcte. For&bpical agmiﬁxﬁrrfﬂ-d oght ha: Im c
sol ULl ons a 0 p adm ni ered ora

in SHPHg8 fgﬁlr"h g%’t ﬁﬁt &dm‘BA%?egsérgPé}sth“ Rﬁ? keyseug €certain d
t yiefreqiencly aof mstillauohomﬂes Wiy thna gulsjesd ubdera theatineh e fuxn ox albd:g/ in the J

for By Qo @g@eoaanvgwowdga B Re oP BupRi el oalyinSRaeRATENt o7 2l

admi-ni st ratlon use ormo e sol ution,
30prereégraed Jevsd Oé osaae ranges cfmmaaquhgl h M 59 #h@'étui-loc@gl Bﬁra!@&apf abl e
buf. ftﬁfdy welgﬁﬁBexgang/ alﬁlduo'h aforementioned variations will oceur. However, a

- dosage level that is in the range of from about 0.1 mg to about 1.0 mg per kilo of

15body weight per day is most satisfactory.

Unit dosage forms such as capsules, tablets, pills and the like may contain
from about 5.0 mg to about 25.0 mg of the active ingredients of this invention
with a pharmaceutical carrier. Thus, for oral administration, capsules can
contain from between about 5.0 mg to about 25.0 mg of the active ingredients of

20this invention with or without a pharmaceutical diluent. Tablets, either
effervescent or nonefferveseent, can contain between about 5.0 to 25.0 mg of
the active ingredients of this invention together with conventional pharmaceu-
tical carriers. Thus tablets, which may be coated and either effervescent or _
noneffervescent, may be prepared according to the known art. Inert diluents or

25carriers, for example, magnesium c_arbonaté or lactose, can be used together - -
with conventional disintegrating agents for example, magnesium stearate.

The compounds of formula I can also be used in combination’
with insulin or oral hypoglycemic agents to produce a beneficial effect in the
treatment of diabetes mellitus. In this' instance, commercially available insulin

30preparations or oral hypoglycemic agents, exemplified by acetohexamide, chlor-
. propamide, tolazamide, _tolbutamide and phenformin, are suitable. The
compoundé hereof can be -administered sequentially or simultaneously: with
insulin or the oral hypoglycemic agent. Suitable methods of administration,
compositions and doses of the insulin preparation or oral hypoglycemie agent are



-1(')-5___The dosage of the conpound of fornula I will vary with the
form of admi nistration and the particul ar conpound chosen. Furthernore, it
wi FIl vary with the particul ar host under treatnent. Generalp%ﬁ#é%é:?gthent S

initiated with small dosages substantially |ess than.the o se of
t he conpound. 5Thereafter, the dosage is increased by small increnments
until efficacy is obtained. |In general, ltlh_t_a conpounds of this invention

are npst desirably adm nistered at a concentration |evel that wll
generally afford effective results w thout causing any harnful or

del et eri ous deécbeRf aRbdical RWxthstXss Mr MItandes Phisiclah®Desk Refdpered)? ed.,
g e

sol ution may, be adm ni stered dropw.se in_the €. reqguency of .
instillatio %?ﬁef‘s"wmcstﬁ@"&mf’é’étNuhdgrs'@r’eé%nt froma drop every two
or three days to once daily. For oral or parenteral adm nistration a
preferred | evel Qf e r s f.ram about 0. a . ilo
of body weight p i %gésaegrzﬁdf'ﬁ%gg t’im%#’%?%ﬁﬂp%%e# @%#o&qqogxﬁgé \Xf It lsgggﬁrftgork
However, a doddhe utdlizdtiarhaf the compouads impeevdntinge dimbydshing and mjleviatingut
1.0 ng per slgi fﬁ@@éjﬁ- |9 | Eﬁﬁ,{r ' t | age
forms such giséb%%sﬁ €es, té%ﬁéi? gfdegﬁnﬁg%é}\éd&t _ %i?tha%ﬁgo%%?tg L%’IE)r"m.pé:?t%’out
5.0 ng to aBBtiDvesnik efpalySeippee, di82y 4146 £1993)-c fugh grpemmentsarepxemplifisd, a

phar maceut i aateifelowedfter RS listing 6 Bhe FENbWinkt Eéﬁérﬁﬂ cofmiiistith fer fadhing Oy ai N
from bet ween, about 5.0 to about 25.0 ng of the active ingredients of

20t hi s i nvetP§5EXRETHPEES i t hout a pharrmaceutical di-luent. Tablets, either
ef ferlvescent or nonefferveseent, can contain between about 5.0 to 25.0 ny

t the active i ! ;G L ; . __
har nsgeus 1 calth ol emibte Eibibe (EAR'hEI, RN £)'shibentEhiey Viln,
ef f er vescéRwese usethefTiherfiess azraup, theycontrpl gysapevagdedradmiyture af Hebrresory

art. Inert dhbwelpsaent %iﬁél‘artbxeyr SChBQ,r Pﬁﬁﬁ&i eanm@ﬂe&wmpazmnquor%)
| act ose, can be used together W th conventjonal di S|§tdeagr,at_| ng ,agtlgn S.
I

ts, for
exanpl e, maGRRIENIFALQ AR Wtregted EEIATSATRIRICHTOMB WAS) simpilar digt in which g aq
i n combi nat galctésehwansutbstituted Osraglubysngimhecthinl ageptiwasd feda Aiecprepared

benefi ci al ngflgfxtmé 3 é'\l\]leé\n amount of the test compound with the galactose containing
15diet. The concentration of galactose in the diet of the treated groups was the
same as that for the untreated galactosemie group.

(b) After four days, the animals were killed by euthanization. Both the
lens and sciatic nerve were removed, weighed and stored frozen for polyol
determination.

M 20 () The polyol determination was performed by a modification of the
procedure of M. Kram! and L. Cosyns, Clin. Biochem., 2,373 (1969). Only two
minor reagent changes were made: (a) The rinsing mixture was an aqueous 5%
(w/v) trichloroacetic acid solution and (b) the stock solution was prepared by
dissolving 25 mg of duleitol in 100 ml of an aqueous trichloroacetic acid solution.
25[N.B.: For each experiment the average value found in the tissue from rats fed
the glucose diet was subtracted from the individual values found in the
corresponding tissue in galactose-fed rats to obtain the amount of polyol
accumulated] The aldose reductase inhibiting effects of the compounds of
formula (I) were also tested by employing an in vitro testing procedure similar to
30that described by S. Hayman and J.H. Kinoshita, J. Biol. Chem., 240,877 (1965).
In the present case the procedure of Hayman and Kinoshita was modified in that



treatnment of. diabetes nellitus. In this instance, comercially avail able

i nsulin 30preparations or oral hypogl ycem c agents, exenplified by .
acet ohexam de, chlor- propam de, tolazam de, tol buta g @@d henformn, =
are suitable.  The conpounds hereof can be admi ni st% a ntially or

simul taneously with insulin or the oral hypoglycem c agent. Sui tabl e

met hods of admi nistration, conposifjons and doses of the insulin N
preparation or oral hypogl ycem ¢ at)éent are AHP-9329/Cl - 11 - descriped
i n nedical text books; for instance, Physicians! Desk Reference, 42 ed.

Medi G I £ ¢ndos uct ase
i nhi blﬁ%I ng pr opert t%}alphﬂtsgg%od%so%stegﬁﬁtm S ﬁ%v%ttt%gﬁ and tlﬁzg’ﬁl l'ization

of tﬁé‘"ﬁd’w 8BS n preventing, dimnishing and alleviating 5 diabetic
conplications are demonstrable in experinments using galactosenmc rats, sge

Dv i k g O 82 14 Such t i fied
ner ei nbel D Cotloaring RSt tesulss shat EF Pl sErBRal R e or i ni ng
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untreat ed gal act osemc group. (b) After four days, the animals were killgd
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stored frozen for polyol
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subtracted fromthe individual values found in th
gal actose-fed rats to obtain the anount of pol $ol
reductase inhibiting effects of the conpounds
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(c) The polyol determ nation was pemrup-9eddncia

Clin. Biochem,
(a) The rinsing
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roacetic acid solution and (b) the

f dulcitol in 100 nml of an
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he gl ucose di et was

e corresponding tissue in
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ormul @LF Swere al 8B IS
simlar to 30that

ghiga, J. BioJ. Chem, 240,877 (1965).
In the present case the procedure of SH§r@p and K| noshi ildcwas,; modi fi ed ids
t hat AHP-9329 1Cl -12- the final Ghr narogr@h/ stepSEBqui tted EriZehe
preparation of the enzyne fron1bovin§ I @E The fpllowi ng tabulated results
show t hat the spiro-isoquinoline-pyr cngdvhe tetrpnes of this-invention
show the property that they are acti e both ingwifro 5 and in vivo and
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= AHP- 9329/ C1 -18-. This invention provides pr ocessiﬁ g 2& %garl ng conpounds

of formula I. These processes include: a)cyclisi 728k de of fornula (A
sCONH2 R 2n -COOR5 M NR3 R (A 1 2 3 vvhereln R, R, M and
Ware as defined above 5 and COOR 5is an ester group, u3| ng a suitabl e
base such as sodium hydride or lithiumbis-(trinethylsilyl)amde 3
dependi ng on the value for R, IW\NT%ﬁgive a conpound of formula I wherein Y
and Z are both oxygen and X is -(CH2)n- wherein nis 1 to 3; 10 b) reacting
a conmpound of forrmula (B) 11 HX- CZNH2 R ; LAW/ NR3 ~~~~ R ( 1 2
3 wherein R, R, R,Mand Ware as defined above and X is 0, Sor NHand zZ
is 0 or Bhiwi thvéX€idnwheoeide¥ psoBesses- for preparing

compounds of formula I. These processes include:

a)cyclising an amide of formula (A)
CONH

-~ 2 . = -
o CH 2@<c00R >
v B
T
’/NR3
W
o
(A)
wherein R1, R2, R3, n, M and W are as defined above
5 and COOR5 is an ester group, using a suitable base such
' as sodium hydride or lithium bis-(trimethylsilyllamide
depending on the value for R%NLW to give a compound of
formula I wherein Y and Z are both oxygen and X is
-(CHz)n— wherein n is 1 to 3;
10 b) reacting a compound of formula (B)
CZNH 2 U.

(B)

wherein R1, Rz, R3,M and W are as defined above and X

is O, S or NH and 2 is O or S, with CYCl2 wherein Y is
0]



AHP- 9329/ Cl -19-. or S to give a conmpound of formula | WhBHB+A3X9/€10, S or
NH and Y and Z i ndependently represent .0 or S; or (c) reacting a conpound
of formula (C) 5 COOR R | (CH2 CNH2 13 NR 2 AWR (O 1 2 3

5 wherein R, R R,M W n, Zand COOR are as defined 5 above using a
sui tabl e base such as sodi um hydride or |iti_umbis-(trinethylsilyl)am de
dependi.ng on the 3 value of R, MNto give a conpound of forrmula | wherein Y

is 0(_Zis Oor-Sand nis 1 to 3; or (d) reacting a conpound of formula
(D) CSNH 2 RL (CH2)n COOR >2KM < C3 -

or S to give a compound of formula I wherein X is O, S

or NH and Y and Z independently represent O or S;

or (¢) reacting a compound of formula (C)

COOR5

(c)

wherein R1, R2, R3,M, W, n, Z and COOR5

are as defined

5 above using a suitable base such as sodium hydride or
lithiﬁm bis-(trimethylsilyllamide depending on the
value of R%MJVU:give a compound of formula I wherein Y

is 0, Z is O or S and n is 1 to 3;

or (4) reactiné a compound of formula (D)

(D)



7~~~ R -

N (D) AHP- 9329/ - 20- Whermsigs R icR2, R3, M --

W n, and CCCR are as defined above with strong base,

hydride to give a conpound of fornula I

eg.

an al kal i

met al ¢

wherein Xis -(CHin whichnis 1

to 3, and Yis Sand Zis G 5 or Ce) cyclising a conmpound of formula 5 R
5 wherein

502 C'XzAN R1

R R,

F (F)

R ’

LCN > ~W"-" RLR(E) 1 2 3

and. C0O2R5 are as defined above and M and W are-CH2, eg.
acetic acidlHBr to give a conpound of fornmula | wherein Xis CH2 and Y di
Z are both oxygen; 10 or (f) reacting a conmpound of fornula *NR~ 29XW

1 2 3

. wherein R, R, R7,M, W, n, and COORs_are as defined

10

above with strong base, eg. an alkali metal hydride

to give a compound of formula I wherein X is ~(CH,) -

in which n is 1 to 3, and Y is S and 2 is O;

or (e) cyclising a compound of formula

-R502c,\/c1\1
o] | _cN
o M
DRI
> ///A\\Uf’/N\\R3
2
R

(E)

2 .3

wherein R1'-R s, R7,. and COZRS are as defined above and

M and W are-CH=

5, eg. using acetic acid/HBr to give a

compound of formula I wherein X is_CH2 and Y and Z are

both oxygen;
or :
(f) reacting a compound of formula

(F)

usi ng

¥



AHP-9329/Cl1 -21- 1+ 2 3 wheréin R, R, R, Mand W am-3535fdmned above
W th ammoni um carbonate and an alkali netal cyanide to give a conpound of
foarmula | wherein Xis -NH and Y and Z are both oxygen; 5 or (9)
reacting a conmpound of formula (F) successively with hydrogen cyani de,
thionyl chloride and thiourea to give a coppound of fornula (1) wherein X
is Sand Y and Z are |lo bot h oxygen; or ) reacting a conpound of
formygla (F) with trinethylsilyl cyanide followed by HC /al kanol and
phosgene or thiophosgene to give a conpound of formula 15 (I') wherein X

is 0Oor Sand Y and e both 03yg tarting materli.al or nul
(3)(B), (O and W5k be ot opr baiypad; i 8FoaPaPBE Lot ARG TGP and
(G 1) shown belamwmorHum cadboateNmnd. 8n(&lkpli metal cyanide to give

a compound of formula I wherein X is -NH- and Y and 2

are both oxygen;

5 or
d (g) reacting a compound of formula (F) successively
with hydrogen cyanide, thionyl chloride and thiourea to
give a compound of formula (I) wherein X is S and Y and
Z are '

7

10 both oxygen;

or

(h) reacting a compound of formula (F) with

trimethylsilyl cyanide followed by HCl/alkanol and

phosgene or thiophosgene to give a compound of formula
15 (I) wherein X is O or S and Y and Z are both oxygen.

Starting materials of formulae (A),(B),(C) and (D) can

be prepared via intermediates of formula (G) and (G-1)
shown below:

(G-1)

and



and AHP-9329/C - »22- 00R5 O-R~ A WR (G whereamipRI3202c1 3 5

wherein R, R, R W and COOR are as defined 5 above. Exanples of R
are al kyl group such as C al kyl - especially nethyl. For exanple c¢conpounds of #
formula (A) are prepared by reacting a conpound of formula (G wth

Br(CH2) CO2- tBu in the presence of a syihbtable base eg. Li-N(SiMe3)2 to give

a conpound of fornula XCOQBu 1(CH2) > 5013 WONR 2/ R(H

(H
wherein R,2 3 and Ware as dqii?iﬂ above and wherin R R ,R , M adWgg

el e bv n

(G)

; 1 _ _ _ e
wherein R , R?, R3,M, W, and COOR5 are as defined

above. Examples of R5 are alkyl group such as C.,—C4

alkyl especially methyl. : L4
For example compounds of formula (A) are prepared by \‘)
reacting a compound of formula (G) with Br(CH,) CO —tBu

2 2
in the presence of a suitable base eg. Ll—N(SLNe )

3°2
to give a compound of formula
- _coo®Bu
. CHn__coor’
(H)
.1 P
wherein R, R2, R3,M and W are as defined above and o

COOR5 is an ester group (other than tBu ester); )
treating the compound of formula (G) with

trifluoracetic acid to remove the Bu group, reacting -
the resulting acid with a coupling agent, eg.
1-(2-dimethyl-aminopropyl)-2-ethylcarbodiimide in the

presence of 1-hydroxy benzotriazole, followed by |

ammonia to give the amide of formula (A).

Compounds of formula (B) are prepared by (1) reacting a
compound of formula (G) with potassium

trimethylsilanoate



L4

5 . o ' Lo t COOR is an ester grm-(gaijwrwhan Bu
ester); treatlng the conpound of formula (G witht trifluoracetic acid to
rénove the Bu group, reacting the resulting acid with a coupling agent, eg.
1- (2-di et hyl - am nopropyl ) - 2-et hyl carbodii mi de in the presence of 1-hydroxy
benzotriazole, followed by ammonia to give 4fie am de of formula (A).
Compounds of fornula (B) are prepared by (1) reacting a conpound of formula
(G with potassiumtrinethylsilanoate AHP- 9329/ Cl -23- followed in turn
by thionylchloride, N br ormsucci ni m de and net hanol to give a conmpound of
formula (H R1 in nd
COORS are as deffi%%agéw %v%a and (gﬁ\fv‘%*éé% YigﬁgﬁggggﬁpouﬁgoﬁpgpoCMIm (d%)
with KSH, 5 NaSH““bd@%SEﬁ@%ih?@r@%?@eao¢oanﬂﬁnﬁa0fofgrm@lan(@éter of

formul a HX CRORS Rk 1 1

A
(3
wherein R1; R2, R3,M, W and COOR® are as defined above,
and (2) reacting the compound of formula (J) with KSH,
5 NaSH, potassium hydroxide or ammonia to give an ester
of formula
HX COOR5
/
. [ 1o,
XN
o g2
(x>
. 1 2 3 5 .
wherein R., R, R",M, W, X and COOR™ are as defined

above,
and (3) converting the ester of formula (K) to the

10 amide of formula (B) by standard methods of amidation.
A carboxy amide of formula (B) can be converted to a

thiocamide using'PZSS or Lawesson’'s reagent.



[~~~\M 3 WzNR R (K).1 2 3
X and COOR are as defined above,

(K) to the 10 amide of formula (B) by standard nethods of am dati on.

5 s o p&yc1 R
and (3) converting the ester of fornula =
A

carboxy am de of formula (B) can be converted to a thioam de using P2S5 or

Lawesson' s reagent. AHP- 9329/ C
prepared by converting a conmpound
(L). CNR ,NR (L) using standard
5 with Br(CH2)nCOOR
;

- 245 4Conpounds of formula (C) can be
of formula (G to anitrile of formul a
techni ques and then reacting the nltrk‘ﬁ

to give a conpound of formula.(M OOR5 1 CH2)

éompounds of formula (C) can be prepared by converting

a compound of formula (G) to a nitrile of formula (L).

- 3
/NR
2 A
(L) v
~using standard technigues and then reacting the nitrile
with Br(CHz)nCOOR5 to give a compound of formula. (M)
///,COORS
] (CHQn\\\<:jCN
% 7\\*i"f' T
! l 3
;><ﬁfﬁk\\W’/$R
R2
(M) &4
. 1 2 .3 5
5 in which formula R', R, R7, n, M, W and COOR~ are as -

hereinbefore defined.

The compound of formula (M) is

then converted to the desired amide (C) usiﬁg standard

techniques eq.

or reaction with HSP(=S)(OEt)2

10 thiocamide.

acid hydrolysis to give the carboxyamide

/HC1l to give the

Compounds of formula (D) may be preparéd by reacting a

compound of formula (G) with Br(CHz)nCN to give a

R,M W

L



(|v9 1 2 3 55 in which fornula R ARP- 93229/ﬁ1|v1 W
and COOR are as here| nbef ore defined. The conpound of forrrul a (M is then
converted to the desired amide (C) using standard techni ques eg. acid
hydrol ysis to give the carboxyam de or reaction with HSP(=S)(OEt)2 /HO to
give the 10. thioam de. Conpounds of fornmuka5-D) nmay be prepared by
reacting a conpound of formula (G with Br(CH2)nCN to give a AHP- 9329| C1
-25- kRitrile of formula (N) CN 1 (CH2 OR5 R 2 <OR5 NR2 (N and then
converting the nitrile to a thioam de using HSP(=S)(OEt)2 /HC1L Conpounds of
formula (E) can bgtpiaRalgd fmAactdiyyg a 5 conpound of formula (F) 1FO

, <NR (F) ' o

. _ CN
R (CH,) OOR>
|
3
R
_ .w,/N
R2
\ - (N)
LN
and then converting the nitrile to a thicamide using
_HSP(=S)(OEt)2 /HC1
Compounds of formula (E) can be prepared by reacting a
5 compound of formula (F)
6]
R ,U\
T/é\/ ]
T ,
X)\w -
. RZ'J
~ (F)
with NCCHZCOOMe to give a compound of formula

AP)



w th NCCH2COOMe to.gi ve a conpound of formula 5 NC Agp_6380R429 (NR R . (P)
AHP- 9329/ Cl -26- and then reacting conmpound (P) with KCN. Conpounds of =
formula F in many cases are known conpounds or can be prepared by anal ogous
met hods see for exanple Processes G and H shown hereinafter. 5 Conpounds '
of formula (G can in general be prep_az[)ﬁe_d from conpounds of fornmula (G 1)
by reaction with 5 CNCOOR and lithium™is-(trinethylsilyl)am de dependi ng
on the value for Mand whether M activates the a carbon. Wiere it is
desired to make a compound of 10 fornmula (G having a value of M such that
the a-carbon is not susceptible to introduction of COORS5 then such a
conpound c&Nd Fhfdhdieac i Preprareand r 6% awEbhApdeiid (G 1) having an
-activating' Mgroup by introducing-COOR5 and then changing the Mgroup to
the 15 desicred val ye. ounﬂs f.formul a éG 1) wherein Mand Ware both,
C=0 can be {T&S b‘iﬁoﬁt«g@%ﬁ 3 a t_INPITACBITEF P hEl AT

compounds or can be prepared by analogous methods see

for example Processes G and H shown hereinafter. -

5 Compounds of formula (C) can in general be prepared
from compounds of formula (G-1) by reaction with
CNCOOR” and lithium bis-(trimethylsilyl)amide depending _
on the value for M and whether M activates the o +
carbon. Where it is desired to make a compound of

10 formula (G) having a value of M such that the a-carbon

5 then such a

is not susceptible to introduction of COOR
compound can in genéral be prepared frdm a compound
(G-1) having an “activating” M group by
introducing-COOR5 and then changing the M group to the

" 15 desired value.

Compounds of formula (G-1) wherein M and W are both C=0

can be prepared by reacting a compound of formula (Q)

T

N
{ . COOMe

\. .

with an amine of formula HZNR3.

Compounds of formula (G-1) wherein M is CO and W is CH,

20 can be prepared by reacting a compound of formula (R)



(~—~COve COOMe R2 (Q with an am ne of fornula HZNR3. Coxgpeugsisoqéy fornul a
(G1) wherein Mis CO and Wis CH2 20 can be prepared by reacting a
conpound of formula (R AHP-9329/C -27- R2 R2 CR). 3. with an am ne of
formula HZNR in the presence of HBr in ethanol solvent. The conpounds of
formula (R may k-,/ be obtained by_keacting a substituted or
unsubstituted phenylacetic acid with formal dehyde in the presence of 5
acet ¢ anhydri de. Conmpound of formula (G 1) wherein Mis CO and Wis SO2
may be prepared by reacting a conpound of fornmula CO2 Hso R6 R(S) 6
~~~~~~~~~~~~~~~ 3 where R = { d, with an amne of fornula H 2NR . The

Ry |/O

R2
(R)
with an amine of formula H'ZNR3 in the presence of HBr
S ! in ethanol solvent. The compounds of formula (R) may
NG

be obtained by reacting a substituted or unsubstituted
phenylacetic acid with formaldehyde in the presence of
5 acetic anhydride.

Compound of formula (G-1) wherein M is CO and W is S0,

may be prepared by reacting a compound of formula

(s)
where R6= Cl, with an amine of formula HZNR3. The
compound of formula (R) wherein R6=Cl may be obtained

10 by reacting a compound of formula



conpound
conpound
hydr oxi de,
Conpounds
pr epar ed
where R
formula (
be prepar

of formula. (R) wherein R =0 may be obtai eacting a
of formul a AHP-9329 UK -28- R N/'V' gégzﬁg?%yﬁ#th sodi um

sodiumnitrite, hydrochloric acid sul phur d|0X|de and CuG .

of formula (G 1) wherein Mis SO2 , and Wis CO may be
by reacting a conpound of formula OH R .2 2 RR (U 7. 5
is a, “with an ani#® of formula 3 H2NR Conpounds of
G 1) wherein M and W bot h i ndependent |y represent SO2 Y
ed by reacting a conpound of formula (V)

(T)
with sodium hydroxide, sodium nitrite, hydrochloric
P

acid sulphur dioxide and CuCl.

Compounds of formula (G-1) wherein M is 80, and W

is CO may be prepared by reacting a compound of formula

u)

where R7 is Cl _ with an amine of formula
3

H,NR™.

Compounds of formula (G-1) wherein M and W hoth

independently represent _SO-2 can be prepared by

reacting a compound of formula (V)



AHP- 9329 UK -29- 8 ,2 So2R R (V) with an am ne ofaHPeBB12I9a UK2NR |,
wherein R is d. Conpounds of fornula (G wherein Mis Cl al kyl ene
and Wis CO or SO can be prepared by treating a corresponding
conmpound of forrmula (G 1) with 5 N-bronosuccininmde foll owed by KCN and
t hen net hanolic HC 1. AHP- 9329 UK - 30- _Gayrpounds of fornulae (G and
(G 1) wherein Mis CO and/or Wis CO can. be converted to ot her conpounds of
.formyae (G and (G 1) wherein one or both of Mand Ware CS by thiation,
eg. using P2S5 or Lawesson's 5 reagent. Conpounds of fornulae (G and
(G 1) wherein one or both of, Mand Wrepresent CS can be reduced, eg. using
Raney * nickel to give conﬁﬁyno mulae (G and G 1) whereln one or
both of Mand Ware -CH2-. 3XI6 S gé ﬁernula (G and (G 1) wherein
2

R.
R°
2
R
(V)
with an amine of formula HZNR3, wherein R8 is Cl,
v .
k{ Compounds of formula (G) wherein M is C1 alkylene
and W is CO or Solcan be prepared by treating a

corresponding compound of formula (G-1) with
5 N-bromosuccinimide followed by KCN and then methanolic
HC1.



represents ‘hydrogen can be converted to conpounds aip-fog2multx G and G |
wherein R3 is as defined in connection with formula | by al kyl ating, -
arylating or aral kylating or acylating in known manner with an agent 15 s
containing the group R3. Qther routeg,to the various internediates will be -
apparent to the skilled chem st. Conpounds of formula | wherein the benzene -
ring is replaced by a fused thiophene, furan or pyridine ring 20 may be
prepared by sim |l ar procedures to those descri bed above using the o
appropriate starting materials - see for exanple Processes | and J

her of nal LeCplEaghLLEY. (SEALILAO (BB QLI 1Y e AiroipSeRdier ol

descri bed prepare anal ogous net hods.
AHP- 9329/ @nd/gn-WThe C@I bew bg pm@m escemhefxy qemwfoamdsd afirbodi nent s
Process AchPﬁuﬁQér@G')SQHH' ReL '?(3 er‘x"eﬁ:‘é'ﬂx' Red &y PRH Fr My Qﬁe”t -
I nventi oncan be ared_ by. the omnn reactlon schene, |

| Br or Care-C y 1éy19§, egTquamg or Lawesson’'s R2

C02H 5 reagent. _ D~~~ f ,

Compounds of formulae (G) and (G-1) wherein one or both
of M and W represent CS can be reduced,-eg, using Raney
" nickel to give compounds of formulae (G) and G-1)

wherein one or both of M and W are —CHé-. - -)

10 Compounés of formula (G) and (G-1) wherein R>

| represents hydrogen .can be converted to compounds of
formula G and G-1 wherein R3 is as defined in
connection with formula I by alkylating, arylating or
aralkylating or acylating in known manner with an agent

15 containing the group r3.

Other routes to the various intermediates will be
apparent to the skilled chemist.

Compounds of formula I wherein the benzene ring is

replaced by a fused thiophene, furan or pyridine ring
20 may be prepared by similar procedures to those ‘

described above using the appropriate starting

materials - see for example Processes I and J

hereinafter described.

Starting materials for the processes herein described
25 are known compounds or may be prepared by analogous
methods.



) . AHP-9329/C1__
\ R3- NH2 : e <CO2Me MNl eCE: . \ f Step h)

NMOH - e CO2M-e NaSH Cu Br Step a)

, Rl R-—~~~~~ ~~~DM ~ R2 -31- ii RR

VI @) I CO M ; < \ <~ Si Me3
CO,~Ne R 1<Step b) Si Me3 2 COHv O .
~~CNsCQ2Me X1l SteP)) SOC2 2) R3 -NH2 C't; f
~~~~~ tEt SNThéHE oCOBWENGHD r'oce sSe’p é¥enpl I pré¥érred emBo&Eth&RksC- CH3
Kl CO3 CH3 R3iR3 :

xIR- 1. T . y - /Aiee&820/C c -32- CO2H

The spiro-isoquinoline-pyrrolidine tetrones of the present
invention can be ptep_ared by. the following reaction scheme,

E’\N\COZMe | r\, [Brorci]
S con

R2 R2
Iy X11
k ' CO?_MC
Step __h) CO,Me
CuBr
Y
o)
| l N\R3
l |
R! : a o CO.Me
\4\/\/0 R} .
1 ¢ | SMes X COMe
:_ S~ i o
s RS | Step b) SiMe; R?-/\ CO,H
v © . CNCO,Me X111
4 Step 1)1y socy,
| 2) R3 -NH,
R EiN, THF
C—~CH; | |
. 3 CO—;Me




Step d) ' coemve Stép e) CF3CO2H
0.

DCC /1 OBT/ NH3(g) CH2C12 N R3 -
or Step j) R2 1) SOcC12 2) ) CC]\IHZ Rl
< CO2Me : Step f) O Naﬂ—ggl\#yﬁ%g
or Step g) R2 X . 0 -32- Si Me3 Si Me3fl F/ 780C O

O -Nw RRR 0 wherein R1 and R2 are hydrogen or hal ogen; R3 is alkyl :
containing 1 to 6 carbon at ons, aryl (lower alkyl) or dihal ogen substlwt ed
aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atons and | ower

al kyl contains 1 to 6 carbon atongg,Hhe process of the production of the
conpounds of formula (1) wherein and R2 are 5 chlorine or hydrogen; X is
nmet hyl ene; Y,Z are oxygeanM é R3 is al kyl (nethyl, ethyl,

propyl , Stept W)) or. aral kyl : réé zyl, or Stdy @yo-2- fl uorobenzyl)
conpri seE3co2HAHP- 9329 IC1 eact ing eDUll‘»‘/HdJBT‘M‘!}(E?' ic acid
di met hyt—ester—o* fornul a

1VY)-
St

N 3 or Step j) -
R2 R 1) SOCl, -
IX ° 0 2) THF/NH;(g)
L
o
Step f)
NaH/DMF
r e
or Step g)
SiMe
LiNG 3
SiMe,/THF/.78°C
-’

wherein R! and R2 are hydrogen or halogen; R3 i§ alkyl containing 1 to 6 carbon
atoms, aryl (lower alkyl) or dihalogen substituted aryl (lower alkyl) wherein aryl
contains 6 to 10 carbon atoms and lower alkyl contains 1 to-6 carbon atoms. The
process of the production of the compounds of formula (I) wherein R and R2 are

5 echlorine or hydrogen; X is methylene; Y,Z are oxygen; M,W are carbonyl; R3 is
alkyl (methyl, ethyl, propyl, butyl) or aralkyl (3,4~dichlorobenzyl, or 4-bromo-2-
fluorobenzyl) comprises:



honmopht hal i ¢ anhydride of formula (V) wherein Rl and R2 are as defined
above with an am ne R3-NH2 wherein R3 is as defined above to produce the
ttonopht hal i m de of fornula (VI) wherein Rl, R2, R3 are agjﬂ;é&ﬂf pbove. 5
The honopht halic acid dinethyl esters §§_fornula (1rv) an onopht hal i ¢
anhydrides of fornula (V) required for"the present invention are
commerci al ly avail abl e conpounds or can be prepared by known nethods. The
homgpht hal i ¢ aci d-di met hyl ester conpound (TV).can be reacted with a il
saturated net hanolic amonium solution in a pressure vessel and tenperature

in 1 ij hs_tépmﬂe RJéadiﬁrgBQIth&. hilihﬁphﬂmphadsiall%maggyéstdeoﬁ@mmuaOKN)V)::- can be
reacte n t enper, e a co tio
Sof vent o AP Lo Rn 71 BREEIP b AR A7 gfe 38 deTiRea 368ve
N, N- di rre‘mhyﬁ oammmiixe R%Maerwherehctn%nisofasadeﬁhed | dlsovenitoe producet ke
h h h f
oroPht 1 Bolbp AR 14 e OMRA (ol Whert R1° R, ARG IYeARRGC0R, OF @

saturate e appropri ate amn
honopht hal | c anhydrl de at roomtenpera- ture and subsequent rem)val of the

vol atilse sol vepdt , h@rﬂg hﬂﬁhh@d%id Oami’éth% '\bst‘ébﬁeBPWf&ﬂﬁ@ﬁm(W) agnd he¢he
sol vent. Furt ﬁr reac i opn, at en'%grat 160-180C) is required to

produce PAEOP B“W’f@?rﬁﬁ 5°"€‘\H r"eQ‘BS?‘% of, the-pre VERHYY 8F%r nul a
(VI') wheeommditialRPavdihble Oomﬁodﬁkldﬁeﬂnmpa&dmmm wietthods. base, for
example, lithiumbis(trinethylsilyl)amde in a conventional solvent which
does not adversely influence the reaction, for exanple, tetrahydrofuran,
and{ s.‘u bsequerftheabeinophthabié agid dimpethykester icompoknd (IV) canibegreagted withch as

met RyT cmm&&r bth guermu&guhhsm?ﬁgﬁm r&ésd‘re a?.ﬁ(wp} azm)?é% n R,

R2, ar e as | ne bove npound or rru wher ei n
R, R2!0fhe 5meeagf é&ﬁﬂn&ﬂ Ebwemopa ha@sc%'@adwie wompopn@) (Y-eanbereactedich as

pot as Si URigRBRQIAIR A haghc w&ahtmaismbmtmvm Icahvéiﬁaﬁnan @blvady artieh y
|nfluenc t he reaction nd sub equent

L § 1 onGats it AghereBly JRbuEuR Tne: eastion sBahode N B CkBsmyite

fornul a Hdwdupr, wieection B, aRRplaRleanmines eiéth rthd homophthalic anhydnde

compound (V) can be produced by reaction of a saturated tetrahydrofuran

15 solution of the appropriate amine with homophthalic anhydride at room tempera-

ture and subsequent removal of the volatile solvent, and introduction of N,N--
dimethylformamide as the solvent. '

Further reaction at high temperature (160-180°C) is required to produce
the compound of formula (VI).

- 20Step b) The compound of formula (VI) wherein R, R2, R3 are as defined above
is reacted with a base, for example, lithium bis(trimethylsilyl)amide in a
conventional solvent which does not adversely influence the reaction, for
example, tetrahydrofuran, and subsequerit addition of a reactive earbomethoxyl~
ating agent such as methyl eyanoformate to produce the compound of formula

25(VII) wherein R1, R2, R3 are as defined above.

Step e) ‘The compound of formula (VII), wherein R1, R2, R3 are as defined above,
is reacted with an inorganic base such as potassium carbonate in a conventional
solvent which does not adversely influence the reaction, for example, N,N-
dimethyformamide, and subsequent addition of the tert-butyl bromoacetate

30produces the compound of the formula (VIII), wherein R!, R2, R3 are as defined
above.



above. AHP-9329 /C | -34- St ep d) The conpound of fornula (VI 1),
wherein Rl, R2, R3 are as defined above, is hydrolyzed with an' organic *

acid such as trifluoroacetic acid in a conventi onal k |ch does not *
adversely influence the reaction, for exanple, net hﬁg € Ior| de, to
produce the conpound of fornula (1X), wherein 5 RI, R2, R3 are as defined
above. Step e) The conpound of fornula (IX), wher ei n Rl, R2, R3 are as
defined above, is reacted with a coupling agent such as -

1- (2-di net hyl am nopropyl ) -2- et hyl car- bodiii nide

DCtC Stephyyir lll‘hh!b@cﬂiiﬁédddaéﬂfarmﬁlﬂctﬁﬂﬁl), ﬂParéi@rnlgnRﬂpmeﬂ ﬁsﬁlese?énﬁa ch dogs .
no verse n nce,.t he reaction,,.for exa i me or mani de,
0 an %vl?bslgqﬁ%éw YEES (KN 8% ¢ m%fﬁﬁd‘? (ﬁ"ﬁpaﬂs gﬁfﬁﬁiﬁffﬁﬁ%{ﬁ ﬁﬂ oduces t he

corrpoomcen(oi'onah esolantu Iwmct( Xgoeswhet aidveribly RafluBficair theasealtiomeforabove. Step

) TBgadigld ﬂJne %‘SQ% ?dﬁggrtﬁb oﬁfpo%ﬂ&' 3?% neglaag‘ig%ﬁé}gﬂz above, and

R3 i s.an a%%ro |ate ar al 'S reacted with
a aBd, Be esafddef mq%mvse in a conventlonal sol vent which does. not -
adversely 1 5 influence the reacti on, for exarrpl e, N, N-di met hyl f or mam de,"

to oduce t he co ond the Rl, R2 are as defined
abO\%t pFé eFPa gﬁﬁs’?’ﬁ?‘iﬁ‘ 3 ;Ba%’ll\?{arﬁsasdiﬁff"ﬁ@(fbgﬁﬁve V\hlan R3
i s iats rdaleyéd adtidaf cqsu;m batgmt suBR 4% D4esiimethy@ammdprogyipdesthgledsy y | ow

ie {8 0 ar.e as
)éef ggd"ggﬁ C%-Ig&o%g%?l golabﬁfﬁ%ﬁ?gﬁsygnv?@lwk%gngz%c% base such
as | oy metsivs('sely émfduéndestiheyiepationdfor examplepNidendimetinilfaragiamsde, whi ch does
nofo Akly WubSdquehtlddAIER S tetrERfdrofan’ Bhnforith! Solulich TABIHAT tan. at I\ gy

t er mper at ur e
compound of the formula (X), wherein R1, R2, R3 are as defined above.

Step f) | The compound of_'-formula (X),' wherein R! and R2 are as defined above,
and R3 is an appropriately substituted aralkyl as defined above is reacted with a
base such as sodium hydride in a eonventional solvent which does not adversely

15 influence the reaction, for example, N,N-dimethylformamide, to produce the
compound of the formula (XI), wherein R, RZ are as defined above, R3 is an
appropriately_ substituted aralkyl as defined above.

When R3 is an alkyl as defmed above, the process of Step f) produces very
low yields.

20Step g) The compound of formula (X), wherein R1, R2 are as defined above, R3
is an alkyl as defined above, .is reacted with a base such as lithium
bis(tritnethylsilyl)amide, in a conventional solvent which does not adversely
influence the reaction, for example, tetrahydrofuran, at low termperature
(-78°C) to produce the compound of the formula (XI), wherein R!, R2 are as
25defined above, R3 is an alkyl, as defined above.

Step h) Reacting either 2-bromobenzoic acid or 2-chlorobenzoic acid of formiila
(X11) wherein R! and R2 are 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 formula (XIII) wherein R!, R2 and R3 are as defined above.



(-78aC) to produce the conpound of the formula (XI), wherein RlL, R2 are as
25defi ned above, R3 is an al kyl, as defined above. Step h) Reacting either
2« br onobenzoi ¢ acid or 2-chlorobenzoic acid of forrmula (XII) wherein Rl and
R2 are as defined above with dinmethyl malonate and NaH i nAHPeggaeSdénce of a
catal ytic amount of CuBr to produce the propanedioic acid dimethyl ester of
formula (XII1) wherein Rl, R2 and R3 are3&s defined above. AHP- 9329/ Cl1
-3 5\/The 2- bronobenzoi ¢ acids or 2-chl orobenzoic acids of forrmula (X 1I)
requited for the present invention are commercially avail abl e conpounds or
can be prepared by known nethods. Step i) The propanedioic acid dinethyl

ester of formihg (XPTqmobengoise acidsctafd %CWF?PQWP%wCIQFhWérl@Fé“WﬁdéXm

ref | uxi ngrequikid farnmetpreeé:ﬂctuwnti&eaﬁ@&bﬁ&@@ﬁlmae&m&&bb:ﬁpbdﬂisvw &4¢h upon
treatnment, wth an m ne IE\E\ZQQI n the presence of triethylamne in a

conventi OR%\PP%FB’I"% 'Wﬁlw&f" ‘not adversely influence the reaction, for
exarrpl e, tetrahydrofuran can produce the conpound of forrmula (VII) V\/nerei n

f, f
(%! mﬁzﬁéﬁﬁﬂ%&ﬁeﬁé Saedfl B8 Simehyielfer bt Fofin S BRHT Saf be Aied
t hi onyl® cHitdy thienyhahlorider under mefbiing tcpudglq@ 19 ooeduse; He cormesegRsing ng
acid chl oaéxaeenmhae h«mea goheﬁkﬁfﬁﬂént"w&ﬁ\ ansaﬁmeakemh mame%&aw

amroni um kfé{’] can uce.t he conmpound of fornul a X%q F in Rl, R2
and R3 ar ‘%1 YR ing iR lf&%enti@al solvent “"T‘HB %c'&‘sa%“ 1§ ja IH?"%H‘%)
above forrquction; ifog exaaple,otetdalgfdrofiuran) 2ak| prodacel aR€ lcompdunad df cloami] i n

Oureti ci QHQW Pﬁtleﬂtz aA%pé;g & 5§)Hef}lﬁe3%gg\15e2.2' 8 . J-esi. of Nru& ,chA

ora

‘0 Step j) The compound of formula (IX), wherein R1, R2 and R3 are as defined
above, can be reacted with thionyl chloride under refluxing conditions to produce
the corresponding acid chloride, which upon treatment with a saturated tetra-
hydrofuran ammonium solution can produce the compound of formula (X),
wherein R1, R and R3 are as defined above. |

15 The process of steps h) and i) above for preparing
a compound of formula VII is described and claimed in

our co-pending UK Patent Application No 9204522.8 ,
"-‘\hfmt(ll'aj’es 0( G;.'Mvju A,G.D,M anc- N and Pm&% ﬁ,r—
S prepanng Peon are alse clammad v cur COP(,_'\‘L”}:’ APP\'(‘J""" Ne.

“220822.2.



ot .31 . .| AHPASP29Y8d /Cl -36-

Process B The enantionmers of the spiro-isoquinoline-pyrrolidine tefrs of ° .
the present invention were prepaﬂaﬁj— by the follow ng reaction schene,

Stepk) k N. X'E 3 - -N(Si (CH3) 3] 2 R2 ~~~R3 THF,
-780CN .yj . 77 Remmmteeeee 2 RVI 0
R~~xl XV 0 CORC(CH3)3 * 0 o sgm_ Br CHZCOZC( CH3) 3

0 * * K2003, DWF 1 BK N\D R3 R2 ROSeparatnad of

di astereoners by HPLC CONC(CH3)3 0 CO2C(CH3)3 |*
* " /O~ The enantiomers of the Splro-lsoqumohne-pyrrolldme tetrores of the

present invention were prepared by the following reaction scheme ;

Step k) :
Li-N[Si(CH3)s],
THF;-78°C

-/
BI'CH')CO‘)C(CH )
Step 1) : 3 3

K,CO,, DMF

S¢paraﬁon of

diastereomers

by HPLC -

-,

CO,C(CHz3);

CF;CO,H
Step n) | CH,Cl,

A

Step m)
CF,CO,H
) CH?_CIZ



o R e N R2~~~~R XVR 0 CF3CO2H Step

m)- Step n) CH2C, 2 CF3CO 7H CHC; AHP- 9329
i€ 1 -37- /CO2H Q0. 2H 4 ~70
J~~~~~m~me~~ R /R R2 AHRP %(3\1/23?%

XI X 0 Step.o) o ~37- Step p) * | 1) S0C12*
2~~~ ) SF/ Cl2 2) THFE/ NTH3 ' 2) TIN-?8 .

~ ~~_ . CONH2 | *.. CO NH2 * 0
O R 01- I [~~~ A

N R2 - - R2X (+X Step q)
Stpr'Li-N[Si(CI—B)I]Z ' | -N[Si (CH3)3]2

o)
Step 0) o ' Step p)
1) SOCl, 1) socl,
2) THE/NH, 2) THF/NH,

Step q) .' | - Ste

. s pr
L]-N[SI(CH3)3]2 NS

THF, -78°C LTH' I\'p,[?—l;(gCocH3)3]2

R2

($)-() XX1 R+ O - XXI T



| THF, -780C - TH ,-780C O
0 /2K--N NH R27
R27R O0~~~~~~~~ (S)--) Oxxi | il
" AHP- 9329/ Cl -38- wherein Rl and R2 are hydrogen or haI 0&53’93@/@ al kyl
containing 1 to 6 carbon atons, aryl (|lower alkyl) or dihal ogen-substituted
aryl (lower alkyl) wherein aryl conta@%s 6 to 10 carbon atons and | ower )
al kyl contains 1 to 6 carbon atons. The process for the production of t??g
conpounds of fornmula (1) wherein RL and R2 5 are chlorine or hydrogen; S
met hyl e QX r A Y, t hyl ,
cthyl - ssopRbafo fEa iEReo o Beiokel RIS sBAT ontdiink™s © BarblF
4-br onoazomsumdh:m}'l z)lksl) rmrd:bebge@tselpstn)ltadmrsddlq!mmikw wherein|axyl VI ) ,
wher ei n JBiiaihi6 3890 rﬁér?aﬁﬁnfi gfnéigg}’l dnian"n?@%eéicﬁ‘fﬂoh ﬁoh‘% !ré or .

exanple, ITrthiumbis(trinmeth convent o) 2vent
whi ch d®EQeesst °§d¥)8r2¥9¢9¢ﬁ1‘?ﬁ PGéﬁééQWﬂ“@&@ﬁ |f8ﬁ“m’f"o§I whergin & an R

t et r aby de@famlciine 9f thyd glxeriﬁ méhyldnel Yiand- Z-drendkigens M Qg wrapé eto .

2 005 SRR e Sitybreopybokieyh e kraicio b Rns o o o

defi nedot %bme-flmaobem},ﬂbcb'mpmkean i norgani ¢ base such as potassium
carbonate in a conventional solvent which does not adversely influence the
reaction, for exanpl'e, N, N-di nethyl formani de, End subsequent addition of

the terStepik)| Thepampandtef forgile Y1) ehereimBlin& Zoand Bonaneaaq s&finediher ei n
R, R2 388v&$s reacted with a base, for example, lithium bis(trimethylsilyl)amide in a -

10 conventional solvent which does not adversely influence the reaction, for >
example, tetrahydrofuran, and subsequent addition of (~)menthyl chloroformate
to produce the compound of formula (XIV), wherein R1, R2 and R3 are as defined
above. '

£

Step 1) The compound of formula (XIV), wherein R1, R2 and R3 are as defined

15 above, is reacted with an inorganic base such as potassium ecarbonate in a
conventional solvent which does not adversely influence the reaction, for
example, N,N-dimethylformamide, and subsequent addition of the tert-butyl
bromoacetate produces the compound of formula (XV), wherein R], R2 and RS
are as defined above. The éompound of formula (XV), wherein R1, R2 and R3 are

20 as defined above, represents a mixture of two diastereomers which are separable
by HPLC to produce diastereomer of formula (XVI) and diastereomer of formula
(XVII), wherein R}, R2 and R3 are as defined above.

Step m) The compound of formula (XVI), wherein R1, R2 and R3 are as defined -
above, is hydrolyzed with an organic acid such as trifluoroacetic acid in a

25 conventional solvent which does not adversely influence the reaection, for
example, methylene chloride, to produce the compound of formula (XVIID),
wherein Rl, R2 and R3 are as defined above.

Step n) The compound of formula (XVII), wherein R1, R2 and R3 are as defined
above, is hydrolyzed with an organic acid such as trifluoroacetic acid in a

30 conventional solvent which does not adversely influence the reaction, for
example methylene chloride, to produce the compound of formula (XIX), wherein
R1, R? and R3 are as defined above.

£



are as defined above. The conpound of fornmula (XV), wherein R, R2 and R3
are 20 as defined above, represents a mxture of two dlastereoners whi ch
are separabl e. by HPLC to produce di astereomer of fornula ( L ]

di astereomer of fornmula (XVII), wherein RI, R2 and R3 are as de ned above.
Step m) The conpound of fornula (XVI),_g@ereln R1, R2 and R3 are as defined
above, is hydrolyzed with an organic acid such as trifluoroacetic acid in a
25 caopgyentional sol vent which does not adversely influence the react.ion,

for exanple, nethylene chloride, to produce the conpound of fornula
(XVI11), witepeon The, cdtipaund d3fortmi@ $XVHI)| whdreih®%. RBunp RS atdes defipedind

of fornmul ag I | n a v

hydrol yzed é\/l ?’fn rgggt;eﬁl cmlgglﬁl%ndghgﬁ'tdg ??Léoggéée&%g §§8-8§qon ngsdicxd

convention 8h1°§51|ev and suhsequense addisionadee as detrahpdtofanape amraoniaact sodutior or

exanpl e ne I t d MRAHEREinOR 1f . {

wher ei n b;%’Zuaa? fg @%ﬂrjg&uélg ggﬁh %e oegm AHP%% 9’ %mln%ﬁ te o)

The corrpouﬂ iggd _bOYRM 2 (XVI I 1), vvherel n Rl, R2 and R3 are as defi ned '

above, is reacted with thi onyI chloride to produce the correspondi ng aci d

chloride aggd s equent add to ra r Ry um sol.u

pr oduces tﬁgepcéﬁpu §ogpoy ?‘f“m\‘]é ((‘&% %i#'%h g‘ﬁa 9?'5%

def i ned abshave, Sisepegdted hmlrmnpmnybl aHloffide Mol prodice) thmheamespoﬁiﬂng&cmd R3

are as def bABdBAKE. suieb At B fNIOMLr %phpoffh.ga% t%{rﬁmg&e -
di 0 a ra dsro

correspondi ng aci e an UThn

amoRi um sBTARPeT th 9@@@@@& n%fmgd%dﬂbfwlmﬁmli e&shdﬁ'ined?Z
e}nd RS dréegimgvedefi ned | Oabove.

Step q) The compound of formula (XX), wherein R1l, R2 and R3 are as defined

above, is reacted with a base such as lithium bis(trimethylsilyl)amide, in a

conventional solvent which does not adversely influence the reaction, for

example, tetrahydrofuran, at low temperature (-78°C) to produce the compound
15 of formula (XXII), wherein R1, R2 and R3 are as defined above.

Step r) The compound of formula (XXI), wherein Rl, R2 and R3 are as defined _

above, is reacted with a base such as lithium bis(tri:nethylsilyl)amide, in a

conventional solvent which does not adversely influence the réaction, for

example tetrahydrofuran, at low temperature (-78°C) to produce the compound
20 of formula (XXIII), wherein R1, R2 and R3 are as defined above.

The absolute configuration of the compound of formula (XXII), wherein R1
and R2 are hydrogen and R3 is'(4-brdmo—2-f1uoropheny1)methy1 was determined -
by a single crystal .x-ray analysis. It was established that the compound of
formula (XXII) possesses the (S) absolute configuration.



Step ) The conpound of fornul'a (XX), wherein RL, R2 and R3 are as defined
above, is reacted with a base such as lithiumbis(trinethylsilyl)amde, in
a conventional sol vent whi ch does-not adversely i nf|AJEh982¢8 hetreaction, for:-
exanpl e, tetrahydrofuran, 'l ow tenperature (-78C) to produce the corrpound
15 of formula (XXI1), whereln RE40R2 and R3 are as defined above. Step r)
The conpound of formula (XXI), wherein Rl, R2 and R3 are as defined above,
is-reacted with a base such as |ithium bls(trl nethyIS|IyI)arm| de, in

)
convent i §hiad tq i nfluence eaction, for
exarrple tetré’ﬁqﬁ?‘g@t’“ nh ?P?%\?vmpg el at ﬁ?ne S-{cgaoqy aB?é@th %ehe compound

0 &k lf%PﬁﬂFﬁ“@m%W tmer@ensgl R2 and R3 are as defined above. The
absol ute configuration of the conpound of fornula (XXIl), wherein Rl and R2
are hydrogen and R3 is (4-bronp-2-fluorophenyl)inethyl was determned by a
single crystal x-ray. analysis,Er9ee8$€ established that the conpound of
formula (XXI'l) possesses the (S) absolute confi guration. AHP- 9329 /C
- 4@y Sorme of the conpounds of formRliy (1) wherein Mis carbonyl and Wis _
| owe kyl can be nmade by t he - Pr& C Procegg C R

1H 2) H2NR 3
E IR -~ ~~~~@m

| - coeMEs HpNR?
N r2 _ : : -R2
-
o/
Li-N[SiMe3],
4>
CNCO,Me
J. Het. Chem., Vol. 4, No. 3, 315 (1967).
Other compounds of the present mventlon of formula (I) wherem 'Vl 1s a
carbonyl and W is a sulfonyl can be made by the Process D |
" Process D o | | u

1) NaOH

- 2) NaNOyHCI
3) SO,/CuCl

LI-N[S iMC3]2
I

Rl
NH,R*/DMF [’\
A NS

g~ rs  CNCOMe
0,




J. Het. Chem, Vol. 4, No. 3, 315 (1967). O her conpounds of the present
i nvention of fornmula (I)) wherein Mis a carbonyl and Wis a sul fonyl can be

nade by the Process D Process D ek-\ 1)ARRCY329 /C1

C2H_/ N 2) NaNQ@/ HC1 a. H 3) S02/ Cud
S2CI CO2Me H2R~ n ' 41~ Li-N[SiMe3]2 R

' NR3 . CNCO2Me R2 R2 02 R2

~~~m~~~~(2 AHP- 9329 I C1 -41- O her conpounds of the present invention of

forndl a (1) wherein Mis sulfonyl and Wis qarbon¥l can pe nmade by the
Process E Pr.&itbet gempounds of the present invention of Iormula (Dywhepgin M is SRH

oxi dat i osulfonyl and W is carbonyl cahi E0mbde by the ®rdebit® 101 R2° N2

NO2 2) NaNO. ! CuCtN ~R2 : R2RI'
Rl . SO3H NaOH SO SO3H 1) Ac20. 2) H2ZNR /D.IF
, ACN Pro@ess E CO2H RI Rl co2me k\ -
S02 Li -N Si Me3] 2 S02
R!
[’\, ‘ SH oxidation SOsH 1) SnClz-HzO/HCl
————— .
i f) v - 'I p
7\ NO, . _ NO, 2) NaNG,/CuCN

SO3H 1) Ac20 )
| 2) H,NR/DMF

7‘ CO,H A

Li-N[SiMe3]2
. ~J—
CNCOzMC




R3 CONCO2Me - ' >R3 R20R2
0 AHP- 9329 dC | -42- O her conpounds of the present invention of formula
(I') wherein Mis carbonyl and Wis thiocarbonyl canAllfp.Jgaglge/@y t he Process .
F Process F CO2H 1) scd2 _AIC3
2) Pb (SCN)2 . _42- CSZ R2
R2 R~~~~R R ' R2 S
S R CO2Me Li-N SirMe3]2 CNCO2Me N, s
AHP-93 29/ 0 -43- Other conpounds of the present invention of formula (I
wher ei n PthETd comppundsaobotiel presephdnvention ek fgemulm () Wh%"etik%éﬁ sul fu

ni t rea@esny ARG lmgc%bohﬁﬁcd?f B¢ fade byiheTad8eds F

3

r or

Process F

“CO,H 1) S0CL ~ AlCl
2) Pb (SCN), CS, -
'R

Li-N[SiMe,], .
: ot
CNCO,Me




0 ~ : HN 00 -0~~~ Et OH 2N&/ . SR 0

0 R3- d OoN S _OR O ~ -0

0 rl) N1) (NH2CS - r 2) SOCI2 R 23 sR32) Hr;N O0FE HRe-
OR 0C2H5 Me3SiCN ;)\ 1X  HCU~t HO AHP-BBRHC]
NI C NN 0) HC 0 ANH CoCl2~-R

R 300 0 THF/ RIEt3SN CN -43- N HN O

AHP- 9329/ C 1 -44- Can. Journal of Chem 47 858 (1969); J. Het. Chem 18,
143 (1981); Tetrahedron. 36, 943 (1980); J. Org. Chem 25, 1920 (1960);.

Chem Pharm Bull. 30 8%!(\)2:' cg’nqgéulndglogtgé'?e; present invention of formula (I) wherein M

and W are carbonyl, Y and Z are oxygen and X is oxygen, sulfur or nitrogen can be
made by the Process G

Se0,
Rl
N
[‘/\
.R2
: o)
- M
B NN R! S =0
. N 0 N\ O

D HON ~ [ 1y (NH,),C=S W -

~ N -——-——'-
2) SOCh, - /\ ~p32) H M]/N\Rs

,_ R2
\J o) o
RL
Me;SiCN
————
ZnIz
R
CoCl,

THF/Et;N




"J. Med. Chem 29, 770 (1986) O her conpounds of the present invention of
formula (1) wherein Mand Ware | ower alkyl ene can be made by the Process: H

Process H R2~~~~~~~~~ R CN2CC2Me o CO2MeW RI CN
CO2Me c™m T _ CMHR+9329/C1 R

KCN g CHy R 0~~~~~~~ 3K~~~ R)NH R

W~~~ RHRr 2>Ns R3 R2~~~m~~—mmimm R AHP-9329-/Cl -45- J. Org. Chem

33, 491 (1968); J. Org. Chem 33, 494 (1968); European Patent: 168, 181:"
O her conpounds of the present invention of formula (1) wherein M and are

carb L0t en ene rin sre Iaced by a thi ophene can
%xﬁbﬁaﬂﬂmeﬁéﬁ.ﬁ sg,ygﬁﬁsg z ing i P y i op

be made 0Cess : 0 0S
NH J.Hef, Chem. 18, 143 (lm_), _ ' NH S _ .
Tetrahedron. 36, 943 (1980); : : : _ .

J. Org. Chem. 25, 1920 (1960);. . y
Chem. Pharm. Bull. 30 (10), 3601 (1982); .
J. Med. Chem. 28, 770 (1986). '

Other compounds of the present invention of formula (I) wherein ’VI and W
are lower alkylene can be made by the Process H '

Process H ' \J

\, BI'CHzCO 2M€
> -

L

CN CO,Me Rt

vV

———————————rr

KCN




1) R3X, K2CG3, DWVF | 2) Li-N (Si Me3]2, CNCO2Me CO2Me ' coz2Me
co2me S00 S~~~~~~~1t R 3~~R Rs3

R3 0. 0 J. Chem Soc. Perkin 1, 1390 f‘i’@fﬁ??g’gﬂpl
BRIEFS 8 (4), 286 (1986). AHP- 9329/ C 1 -46- O her conpounds of the
present invention of formula (1) wherei TR and Ware ca-ol nyl and wherein
the fused benzene ring is replaced by pyridine can be nade by the Process J
Proces&s: J CO2H 1) Ac20 2) H2NTR3/DWVFN N CO2H 2, N

Nost. ann el 3B 240 KUOBER 2 6. 020, ot ds of th precent
St. . ; . . , er. . cC unas o e resen
i nventi oanérg'o?ﬁﬁ'Pag\z-ﬁ ;@m@% ; Fuppoean Patent: TREO - P '

Other compounds of the present invention of formula (I) wherein M and W
are carbonyl and wherein the fused benzene ring is replaced by a thiophene can-
be made by the Process1 '

Process 1

'

1) R3X, K,CO;, DMF
2) Li-N [SiMe;]l;, CNCO,Me

COzMe COzMe

J. Chem. Soc. Perkin I, 1390 (1975);
OPPI BRIEFS 8 (4), 286 (1986).



are sul fonyl can be nmade by the Process K Process K\ 1)

SnCl2-2H 20/HO R < R\ ! 3 2) NaNO2/ HC1 ' +
SO3H N-2R3, DWW R2 % NO2 3) SOC12/ _ ‘
SOACI R2 ~ | Ufpogazsrct R R

RI co2Me - S0246- Li-N Si M3]2 o2 s
-2 N, RB3 CNCO2Me : N - AHP-9329 JC -47- The

car bonet hoxy i nternedi ate produced by Process C, D, E, F, I, J and K

converted to conmpounds of formula (1) by Process A The follow ng exanp es
furt herOtHehmmr;anmds bf thée presdntanventidiVBl Fokmala] (BwHeddic M andphenyl ) net hyl
:SLp'éﬁ‘Q ; %' \'N{?grgﬂi(e té%_< fhsg’c} bBX;Fé %l fgﬁ%{}?]&'ﬁplaéed by pyridine can be

2- MadesbyDihen U?O@thényl Ymet hyl j -1, 3(2H 4H) - i soqui no- |inedione To a mixture
of honopht hal i ¢ anhydride (20.0 g, 123.45 mmol) in DNIF (300 nL) was added
3, 4-di chl or obenzyl am ne (25.0_g, 142.04 mvol) and the m xture was stirred
at 1800*C for 5 hours. After E&S‘éﬁé to roomtenperature the m xture was .

poured into H20, extracted with Et-OAc and dried over ,MgS04. The | 0 crude
pro é%gﬁtalliz d from Et CAc/ Et OOOC) to give a
br o solid - g, (DVBO-d6, 400 MHz): 6
4.2 H CHZCO) 2)5HYNRS/DMH, - NCH
CO,H R3
A
o s
ot
Li-N[SiMe,],
f
CNCOZI\IC
Chem. Abst. 41: 780g;
5 U.S. Patent 2,408,020.
Other compounds of the present invention of formula (I) wherein M and W
are sulfonyl can be made by the Process K
Proce_ss_ K
o’

1) SaCly2H,0/HCl

SOt 5 NaNOyHCL

NH,R?, DMF
o

NO, 3) SOCL/CuCl A

R!
X
- SOZ Ll-N[SiMC3]2
L) -
7\




- (dd, J=8.49 Hz, 1.98 Hz, 'IH, Ar-H), 7.4 (d, J=8.54 Hz, 1H, Ar-H), 7.47
(t, J=7.4 Hz, 1H, Ar-H), 7.54 (d, J=8.3 Hz, 1H, Ar-H), 7.57 (d, J=1.78 Hz,
IH* Ar-H), 4 5 7.67 (dt, J=8.37 Hz, 0.97 Hz, 1H Ar-H), 8.Q¥pPH32076183 Hz,
1H, Ar-H) IR (KBr, cm1l): 1650(s), 1330(s), 970(m, 740(m M5 (rrWa):
319(Mm+), 256(m+-C, CO, 118(M+ CONH, —@H’ZC6HSC12) Anal . Cal cd. C,
60.02; H, 3.46; N, 4.37 Found: C, 59.81; H 3.60; N, 4. 36. Of

AHP- 9329/ Cl -48- The foll owi ng conpounds were obtained in substantially the
same manner as that of Exanple 1, Step a). 2-[(4-Brono-2-fluorophenyl)nethy
-1,3(2H, 4H)-isoquinolinedi-one NVR (DVMBO-d6, 200 MHz): 6 4.24 (s 2H,

-CH2CON-), 504 fge &Fbom%)nte?m@&a@é gg\édi?ee% ﬂ_;y‘ZPrdééss jﬂ_?E B X &'ndH)K

J=7.65 Hz, 1H, Ar-
8.06 (d, J%aﬁbﬁgcyé}l@rﬁﬁ%}% ﬁgt“RBP“dém%) lg)"fé“}*&(as) 1%(%“%%%%} VB

(me): 347(MN Anal. Calcd. C, 55.19; H, 3.18; N, 4.02 Found: C,

e T L o R i O

(s, 2H, -CH2CON), 5.0 (s,  2H --NCHZCGHBBrF)_ 7.19 (t, J=8.20 Hz, 1H,
Ar-H), 7.29 (dd, J832Hz 1.71 Hz, |H Ar-H), 7.5-7.56 (m 3H, Ar-H),
8.01 (d, J=8.31 Hz,-1H, Ar-H IR (KB, cml}! 3400 (ny, 1710 (n), 1660 (s),
1480 (m), 740 (m EXAMPLE 1 .

2-[(3,4-Dichlorophenyl)methyll spirolisoquinoline-4(1H),3'-pyrrolidine] -
AL 1,24,3,5'(2H)-tetrone

Step a) Preparation of 2-[(3,4~Dichlorophenyl)methyl]-1 3(2H 4H)-isoquino-
5 linedione

To a mixture of homophthalic anhydride (20.0 g, 123.45 mmol) in DMF (300

mL) was added 3,4—dichlorobenzylamiﬁe (25.0 g, 142.04 mmol) and the mixture:

was stirred at 180°C for 5 hours. After cooling to room temperature the

mixture was poured into Hq0, extracted with EtOAc and dried over MgS04. The

10 crude product was recrystallized from EtOAc/EtyO/hexane (at 0°C) to give a
brownish solid m.p. 129-130°C (25.21 g, 57.5 %).

- NMR (DMSO-dg, 400 MHz): & 4.22 (s, 2H, ~CH2CO-), 5.0 (s, 2H, ~-NCHg~), 7.3
N~ (dd, J=8.49 Hz, 1.98 Hz, 1H, Ar-H), 7.4 (d, J=8.54 Hz, 1H, Ar-H), 7.47 (t,
J=7.4 Hz, 1H, Ar-H), 7.54 (d, J=8.3 Hz, 1H, Ar-H), 7.57 (d, J=1.78 Hz, 1H, Ar-H),
157.67 (dt, J=8.37 Hz, 0.97 Hz, 1H, Ar-H), 8.03 (4, J=7.83 Hz, 1H, Ar-H)
IR (KBr, em~1): 1650(s), 1330(s), -970(m), 740(m)

MS (m/e): 319(M*), 256(M*-Cl1, CO), 118(M*-CONH, -CH9CgH3Cly)

Anal. Caled.: C, 60.02; H, 3.46; N, 4.37
Found: . C, 59.81; H, 3.60; N, 4.36.



1 5M5 (We): 381 (M) Anal. Calcd. C, 50.23; H 2.63; N, 3.66 Found:

C, 50.11; H 2.60; N, 3.63 MP. 157- 1590C. - .
2- [ (-4- Br onp- 2- f | uor ophenyl ) met hyg- 7-chl oro-'1, 3(2H, 4H)-i sogui nol i nedi one -
AHP-9329 /C | -49:- NWR (DVBO-d6, 400MHz): 6 4.21 AHP-2329/C3H2CON-), 5.01
(s, 2H, -NCH2C6H3BrF), 7.2 (t, J=8.2 Hz, 1H, ‘Ar-H), 7.29 (dd, J=8.35 Hz,
1.85 Hz, 1H, Ar-H), 7.46 (d, J=8487 Hz, 1H, Ar-H), 7.51 (dd, J=9.9 Hz, 1.8
Hz, 1H, Ar-H), 7.75 (dd, J=8.3 Hz, 2.3 Hz, 1H, Ar-H), 7.97 (d, J=2.3 HZ,
1H, Ar-H) SIR (KBr, cml): 3420(rr), 1715 (s); 1680 (s), 1645(s), 1480 \(Jrr)
M (] 1(L1+) * Anal. Calcd.,; N, 3.66 ' Found:

C, 50. 9353 °"W°“§3%2“%F9bt§§‘2df&zfégs?“?‘(’lfyé"(?rﬁ?"? foanner

I usrtbqnheﬁﬁkémptehy,lstépfal).uor10-- 1, 3(2H , 3H) -i socui nol i nedi one 1 ONMR ( DMSO- d6,
400 MHz): 6 4.24 (s, 2H, ArCH2CO ), 5.01 (s, - 2H, -NCH2-), 7.19 (t, J=8.24
Hz, lH Ar-H), 7.3-7.35 (m 3H, Ar-H), 7.51 (dd, J=9.87 Hz, 1.87 Hz, IH"~
Ar - 8-ty Bromo-2-fRionophenyBmeshy -1, 3(2H, 4 )Hspauinolipgdionem 1) : 1660 (s),
1340(5) 760 (M MS (mAe): 365 (M), 337(IVHrCO) 1 5 Anal. Calcd.

C A8 H. 2.75: N, 3.83 Found: C, _52. H291N373|\/IP
TIIR ADIISG s, 200 MHL): 1 At i Bhor CHEEONIH O Gy SmerNCHath hyu

- 1.23 B, 407e8 )y P AY-8), 7.3 (d, J=7.65 Hz, 1H, Ar-H), 7.4-7.56 (m, 3H,

S5Ar-H), 7.85 (t, J=7.6 Hz, Ar-H), 8.06 (d, J=7.8 Hz, 1H, Ar-H)

IR (KBr, em-1): 1675(s), 1350(m), 975(m) = o -
MS (m/e): 347(M*)

Anal, Caled.:  C, 55.19; H, 3.18; N, 4.02
Found: C, 54.83; H, 3.14; N, 4.07

10M.P. 128-129°C.

2-{(4-Bromo-2-fluorophenyl)methyll -§-chloro-1,3 (2H, 4H)-isoquinolinedione -

NMR (DMSO-dg, 400MHz): & 4.23 (s, 2H, -CHoCON-), 5.0 (s, 2H,

-NCH9CgH3BrF), 7.19 (t, J=8.20 Hz, 1H, Ar-H), 7.29 (dd, J=8.32 Hz, 1.71 Hz,
1H, Ar-H), 7.5-7.56 (m, 3H, Ar-H), 8.01 (d, J=8.31 Hz, 1H, Ar-H) :
IR (KBr, em~1): 3400 (m), 1710 (m), 1660 (s), 1480 (m), 740 (m)

15MS (m/e): 381 (M*)

Anal. Caled.:  C, 50.23; H, 2.63; N, 3.66
Found: C, 50.11; H, 2.60; N, 3.63

M.P. 157-159°C

2-[{(4-Bromo-2-fluorophenyl)methyll ~7-chloro-1 ,3(2H1 4H)-isoquinolinedione




d| 0x0-4-1i soqui nol i necar boxyl ic Acid Methyl Ester 20 To a cold (-780C
sol*uti on of 2-[(3,4-dichl orophenyl Yret hyl--'1, 3(2H, 4H)- i soqui nol i nedi one
(11.2 g, 35.0 mml) in anhydrous THF (100 nL) was added % 129 / C -50-
l'ithiumbis(trimethylsilyl)amde (42.0 nL, 42 mmol, 1. ARPT I4I'—:53 dropw se
over a 10 mnute period. After stlrrlng for 3 hours, rrethyl cyanof or mat e
(3.33 nL, 42.0 mol) was added and the ?eaction m xture was allowed to warm
up tig.roomtenperature. The m xture during that period turned a dark col or.
It was stirred 5 an additional 30 mnutes and quenched with H20. The dark

sol ut i oMEEDKS %4@&@.1520 & aglogi f sed mth é@ﬁi)_) eytorlacgsed mth Et OAc
dd d d t al

o One) NG R CersBrEl 3.4 1 ek rﬁ@?ﬁsﬁi""‘msﬁ? Zv-%f@m%e@%?r%sna

56. 6% ANHRT(40ME)-J38.27408, Mz Ar-B),[R5 b {dd, 9+-9.8H21 8Hz, mpAm)r, i7¢75 3H,

[7 27- séés"%‘?fg ﬁ%@ﬁ%&*@%‘%“l@ ﬁ;@%#ﬂ’ ‘?%f?%""‘é%]l 1580 (5 (s), -Tgl-l(z)-](s),

1490 (s), 1355 (s), 1015 (s), 790 (r‘r) MS (n/ e) 377 (M¥) Anal . Cal cd.:
C. 57X e 30y, Mol 1AAsTOYMhig ), o456, By 1 339 N 368
We s ’antlal y

The foliow nd conmpounds re obt él ne t he sane manner as
that of Exanple 1, Step b). 2-[(4-Brono-2- fI uorophenyl)m ethyj -1,2,3

, 4- t et r;mbYA7eR 133 RnAH)0x0- 4- isoquinoline-carboxylic Acid Methyl Ester NWVR
(DVBO-d6, ' 400 MHz): 6 [3.67 (s), 3.99 (s), tautoneric, -COOMe, 3H, t5.06
(q), J=15.4 Hz, 5.29 (s), tautoineric, NCH2, 2H}, 7.07-8.44 (in,

t aut omeAnal, Caled.: C, 50.23; H, 2.63; N, 3.66

./ Found: C, 50.11; H, 2.58; N, 3.62

M.Po 152-154°C0

v

2-[(4~-Bromo-2-fluorophenyl)methyll-6-fluoro-1,3(2H,3H }-isoquinolinedione

1ONMR (DMSO-dg, 400 MHz): & 4.24 (s, 2H, ArCH9CO-), 5.01 (s, 2H, -NCHg-),
7.19 (t, J=8.24 Hz, 1H, Ar-H), 7.3-7.35 (m, 3H, Ar-H), 7.51 (dd, J=9.87 Hz, 1.87
Hz, 1H, Ar-H), 8.09 (dd, J=8.4 Hz, 5.94 Hz, 1H, Ar-H)
IR (KBr, em™1): 1660 (s), 1340 (s), 760 (m)
~ Ms (m/e): 365 (M%), 337 (M*-CO)

15 Anal. Caled.:  C, 52.48; H, 2.75; N, 3.83
Found: - C, 52.55; H, 2.91; N, 3.73

M.P. 146~147°C.
Step b) Preparationof2{(3,4-Dichlorophenyl)methyll-1,2,3,4~tetrahydro-1,3-
- dioxo-4-isoquinolinecarboxylic Acid Methyl Ester

20 To a cold (-78°C) solution of 2-[(3,4-dichloropheny1)methyII-1,3(2H, 4H)-
isoquinolinedione (11.2 g, 35.0 mmol) in anhydrous THF (100 mL) was added



20 Ar-H, 7H) IR (KBr, cm1) 1675 (s), 1610 (s), 1490 (s), 1350 (m), 875
(m. oMs (mMMe): 405 (..I\/Hr) 187[ Mt~ (4- brono- 2-fl uor ophenyl ) met hyJ AHP- 9329
IClL -51- Anal. Caled.:- C,53.22; H 3.23; N, 3.45 Found; C, 53.06; *
H 3.11; N, 3.34 MP. 149-1500C. 2-[(4- Brono- 2- fluoropﬁé‘r’r’yp%%{% .
-7-chloro-1, 2, 3, 4-tetrahydr.o- 1, 3-di ox- 4-isogui nol i necarboxylic AC|d Met hyl
Ester NVR (DVBO d6, 400 MHz): 6 [3: 85 (s), 3.98 (s), 3H, tautoneric,
.-CRCH31, _< 5 [5.06 (qg), 5.28 (s), 2H, tautoneric, -NCH2CG6H3BrFI,

7.1-8.4 (6H, tautoneric, Ar-H) IR(KBr, cm1):.3420 (m, 1670 (s), 1600 (s),
é480 (ihhlumglsqmmeﬁﬁlélglﬁ)nédég&6'\4@. f@%n&oﬁq 6 in Tlﬁf cﬂ'g;ivgge dber2- 74 N,
2-[ (4- Br Hranipute aewe@fheﬁéxps FEETS foeﬁcmltsﬁomfﬂzy @Wéqrm&ydﬁoiﬁnﬁud. oxo-

4- 'SOqumhnﬁ@@%b@&Héd ﬁnd\‘ihéirédittmﬂ mbhstufé M&lﬁdﬂéﬂ&ﬁamﬁ% #iEdom6 [3. 68

S Neepesinrn the Tldhee difing SRtcpatioc, itpee Wancieciér. | R yaastiegly) o
34305( ah, adetiong1s30, mififles @ad quédétied with HHO. (Tije Bark sdladion 484 (nMr)adAnaI :
Cal cd. jpto §204%c%§ﬁe&|’w1€h %1 (%I), ex@acted with EtOAe and dried over MgSO4.
The crude product was recrystallized from EtOAc/hexane (at -20° C) to yield a
yellow solid m.p. 164-166°C (7.5 g, 56.6%).

NMR (DMSO-dg, 400 MHz): 6 [3.67 (s), 3.99 (s), tautomeric, 3H, -CO9CH3l,  ; J
1006.07 (q), J=15.4 Hz, 5.28 (s), tautomeric, 2H, -NCHod, [7.27-8.43 (m), H)

tautomerie, 7H, Ar-H)
- IR (KBr, em-1): 1680 (s), 1610 (s), 1490 (s), 1355 (s), 1015 (s), 790 (m)
MS (m/e): 377 (M)
Anal. Caled.: C, 5_-'2.16; H, 3.46; N, 3.70
15 Found: C, 57.03; H, 3.39; N, 3.68.
The following ecompounds weré obtained in substantially the same manner .

as that of Example 1, Step b).

2-[(4-Bromo-2~fluorophenyl)methyll-1,2,3,4-tetrahydro-1,3-dioxo-4-
isoquinoline-carboxylic Acid Methyl Ester

NMR (DMSO-dg, 400 MHz): & [3.67 (s), 3.99 (s), tautomeric, -COoMe,3H],

[5.06 (q), J=15.4 Hz, 5.29 (s), tautomeric, NCH9, 2H], 7.07-8.44 (m, tautomerie,
20 Ar-H, TH)

IR (KBr, em~1) 1675 (s), 1610 (s), 1490 (s), 1350 (m), 875 (m).

‘ MS (m/e): 405 (M*), 187[M*-(4-bromo-2-fluorophenyl)methy]



Found: C, 49.07; H 2.79; N, 3.08 AHP- 9329/ C1 -52- M P.
181+182C. 6- Chl oro-

1,72, 3, 4-t et'rahydr o- 2- met hyI 1, 3- di oxo- 4-i sogui nol i necar boxyj 14 élﬁgd,%at hyl
Ester NVR (DMSO d6, 200 MHz): J t3.23 (s), 3.44 (s), tautorrerlc

-NCH3], [3.71 (s), 4.03 (s), tautonericgi3H -CO2CHv3, 7.3-8.4 (tautoneric,
Ar-H, 3H) IR (KBr, cm1): 3440 (m, 1680 (s), 1600 (s), 1440 (m, 1320 (s),
-790((M 5 Ms (me): 267(!'M&), 235 (M+-Ove) w  Anal. Calcd.: C, 53. 85;
H 3.77; N, 5.23 Found: C, 53.66; H 3.63; N 5.14 MP. 166-167C.
7-Chl orol , Andl.Acdleds: ahydy 63.22eH,h3.R3;1 N3-3J4®Hx0- 4- 1 sogui nol i necar boxylic

Aci d I\/bthyl NVR ( d 6 [3.22 (s), 3.45 (s),

t aut oneri c, FE@‘I‘&N- CH3] , D%'Nkigﬁ 3{’(32?9 3.4_?231 tautorneric, 3H, -CO2CH3],
7.5-8.4 (tautorrerlc Ar-H 3H) IR (KBr, cm1l): 3440 (m, 1770 (s), 1600
(s), 1330 (M.p. 539-{s9PCc.795 (M M5 (me): 267 (M), 235 (M- OMVe-H) Anal.
Cal cd. for (O 2H od NO4xI/3 H20): C, 52.65; H’ 3.90; N 5.12 Found:

C, 52.64; H -3.68; N, 518 1 5 MP. 158-159 C. - = AHP-9329/ d

2-{(4-Bromo-2-fluorophenyl)methyll-7-chloro-1,2,3,4-tetrahydro-1,3-dioxo-
4-isoquinolinecarboxylic Acid Methyl Ester '

\ NMR (DMSO-dg, 400 MHz): & [3.66 (s), 3.98 (s), 3H, tautomeric, ~CO9CH34l,
\_ 5 [5.06 (g), 5.28 (), 2H, tautomerie, -NCH9CgH3BrFl, 7.1-8.4 (6H, tautomeric,
Ar-H)

- IR(KBr, em~1): 3420 (m), 1670 (s), 1600 (s), 1480 (s), 790 (m).
MS (m/e): 439 (M*)

Anal, Caled::  C, 49.06; H, 2.74; N, 3.18
10 Found: C, 48.96; H, 2.80; N, 3.18

M.P. 161-162°C.

A 2-[(4-Bromo-2-fluorophenyl)methyll-6-chloro-1,2,3,4-tetrahydro-1,3-dioxo-
4-isoquinolinecarboxylic Acid Methyl Ester

NMR (DMSO-dg, 400 MHz): & [3.68 (s), 3.98 (s), tautomeric, 3H, -CO9CH3l,
[5.0 (g), 5.26 (s), tautomeric, 2H, -NCH206H3BI-F] 7.0-8.4 (m, tautomeric, 6H,
~Ar-H)

15 IR (KBr, em~1): 3430 (m), 1670 (s), 1600 (s), 1480 (m), 785 (m)

MS (m/e): 439 (M%)

Anal. Caled.:  C, 49.06; H, 2.74; N, 3.18
Found: C, 49.07; H, 2.79; N, 3.08



-53- 1, 2, 3, 4-Tetrahydro-2-net hyl -1, 3-di oxo-4-i soqui nol i necar boxylic Acid
Met hyl Ester NVR (DMSO-d6, 200 MHz): S (3.24 (s) 3 46 (s), tautoneric,. 3H,
-NCH31, [3.7 (s), 4.03 (s), tautoneric, 3H,. 9{}’ Q%? (tautonerlc ‘
4H, Ar-H) IR (KBr, cm): 3400 (brm, 1670 (s) 1600 15 780 (m
M5 (We): 233 (M), 118 (Mr C2Me, - CONCH3) s Anal. Cal ed. C 61. 80; H,
4.75; N, 6.01 Found: —62—62 H 4.89; N, 5.92. M P. 130-131C

Step c) Preparation of 2-t(3,4- D| chl orophenyl)net hyl -1, 2, 3, 4- tetrahydru-
(et hoxycar bonyl ) - 1, 3- di oxo-4-i soqui nol i neacetic Acid 1, 1-Dinethyl- 10

et hym. ﬁsugx 182°@. suspensi on of

2f (3, 4-di chl orophenyl ) net hyl -1, 2, 3, 4- tetrahydro 1, 3-

di oxo- 4-i soqui nol i necarboxylic acid nethyl ester (6.3 g, 16.66 mmpol), K2CO03
(3.45 g, 24.99 mol) in DVF (100 nL) was added tert-butyl bronpacetate

(4.03 ”bucnﬁérggﬁgggg' t)etrd?l&jﬁf-z%'wag —Q§-@§ox%Qgi‘sJ@§po}inQ@§§rg é&ﬁ@ m xture was -
pour ed The crude
product was purified by fl adeidMethvlifigienphy (hexane/ EtOAc 4:1) to yield a
yeIIovvlsh oil (5.9 g, 71. 9% NMVR (DVBO- d6, 400 MHz): 6 1.02 (s, OH,

2‘%@# ) gbu‘?q; 3)03 1(“214 L“ﬁ%c? Esré%s?-&?%) t%(‘gmﬁémel cZiH “h‘gizig 871 2 04 Hz,.

1H (8,403 (s7,ﬁﬁtérderld—ﬂip&:®|§1_§]d7 8. Htautorhorié, A2-H,8H)3H, Ar-H), 7.78

(dt, J=7.64 Hz, 39 Hz r-H), 8.19 (dd, J=8.5I Hz, 1.66 Hz, 1H, Ar-H)
R (CHC13, cml'): 1750 (s), 1720 (s;, 1675 (s), 1355 (nm), 1140 (s), 740
(m) IR (KBr, em=I); 3440 (m), 1680 (s), 1600 (s), 1440 (m), 1320 (s), 790 (m) : g

>

5 MS (m/e): 267(M+), 235 (M+-0Me)

« Anal. Caled.: C, 53.85; H, 3.77; N, 5.23
Found: C, 53.66; H, 3.63; N, 5.14

MIP- 166_167°Co

7-Chloro-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4-isoguinolinecarboxylic
Acid Methyl Ester

NMR (DMSO-dg, 200 MHz): § [3.22 (s), 3.45 (s), tautomeric, 3H, N-CHgl, [3.7 -
10(s), 4.02 (s), tautomerie, 3H, -CO9CH3l, 7.5-8.4 (tautomerie, Ar-H, 3H) - o u. '

IR (KBr, em-1): 3440 (m), 1770 (s), 1600 (s), 1330 (s), 830 (s), 795 (m)
- MS (m/e): 267 (M%), 235 (M*-OMe-H)

Anal. Caled. for (C19H10CINOgx1/3 HyO): C, 52.65; H, 3.90; N, 5.12
Found: | C,52.64; H,3.68 N, 5.18

15 M.P. 158-159°C.



AHP- 93

29 1C -54- M5 (mie): 491 (M), 304 (M- CONH, - CH2C6H3CL2) The

fol’l owi ng conpounds were obtained in substantially the sanme manner as that
of Exarrple 1, Step c)... 2-t(4-Brono-2- quorophenyI)nethy

-123

Acid 1,
CH3) 31, 3.53 (s, 3H, -CQRCH3)

~t et rahydr o- 4- (met hoxycar bonyl ) - 1, 3- di oxo- 4- i sog¥HRo¥3294Gdet i c

| - Di met hyl et hyl Ester NNR(DIVBO;?G 400 M—lz). 6 1.04 GCs, 9H,
[dd, J=17.7 Hz, 2H,

- CHACRC(CH3) 33, 5.14 (s, 2H, NCH2-), 7.17 (t, J=8.25 Hz, 1H, Ar-H), 7.36
=8.36 Hz, 1.75 Hz, 1H, Ar-H), 76(m 3H, Ar-H), 7.77 (dt, J=7.2 Hz,

(dd, J
1. 27
cml):

464 [M s+- C(CH3) 31. 1234Tetr
1, 3- di ox0- 4- | sogui nol i ne- acetic Acid

20 oniaion i T 8 o o ol 2

1.6 Hz,

(m, 1
5 Anal .
6. 08;

6-Chl o

L

-

C1H Ar 8l b
L oh (S)ﬁiu* %af:

Hdhindbadbf {CL3

BHehoxycar bonyI ) - 2- et hyl -

IBLT (4),- D03 (8),16autdnerid; BHLH2COZCMH, T1448.4% éthh:tdrﬂer(icKBIH ArrH))

1-DO nethyl ethyl Ester 1 0 NVR

2520 (MHH) +,

3420

750 (s), 1730 (s), 1670 (s), 1465 (rr) 740 (M) MS (nfe): 347 (M) 1
Cal cd. G 62.24; H_6.09; N 4.03 Found: C, 62.20; H,

N, IB. @@rwm 1393400 (bem), 16381E)pIBONES), - BER0 (m), 780 (m) -
ro-1, 2.3, 4-tetrahydro-4-('nmet hoxycarbonyl) - 2-net hyl - 1, 3- di oxo- 4-

_ MS (m/e): 233 (M*), 118 (M*-COgMe, -CONCH3)

5 Anal. Caled.: C, 61.80; H, 4.75; N, 6.01
Found: C,61.62; H, 4.89; N, 5.92

M.P. 130-131°C.

Step ¢) Preparation of 2-[(3,4~Dichlorophenyl)methyll-1,2,3,4-tetrahydro-4-
(methoxycarbonyl)-1,3~dioxo-4-isoquinolineacetic Acid 1,1-Dimethyl-~
10 ethyl Ester

To a suspension of 2{(3,4-dichlorophenyl)methyll-1,2,3,4-tetrahydro-1,3-
dioxo-4-isoquinolinecarboxylic acid methy: ester (6.3 g, 16.66 mmol), K9COj3
(3.45 g, 24.99 mmol) in DMF (100 mL) was added tert-butyl bromoacetate (4.03

mL, 24.99 mmol). After stirring at 70°C for 1 hour, the mixture was poured into

5H90, extracted with EtOAc and dried over MgSO4. The crude product was
purified by flash chromatography (hexane/EtOAc 4:1) to yield a yellowish oil (5.9
g, 71.9%).

NMR (DMSO-dg, 400 MHz): § 1.02 (s, 9H, COg-tertbutyl), 3.56 (s, 3H,
-CO,CH3), 3.62 (q, J=17.2 Hz, 2H, -CH9COg-tertbutyl), 5.14 (s, 2H, -NCHj-),

27,32 (ad, J=8.42 Hz, 2.04 Hz, 1H, Ar-H), 7.52 (d, J=2.03 Hz, 1H, Ar-H), 7.59-7.62
(m, 3H, Ar-H), 7.78 (dt, J=7.64 Hz, 1.39 Hz, 1H, Ar-H), 8.19 (dd, J=8.51 Hz,
1.66 Hz, 1H, Ar-H)

IR (CHClg, em~1): 1750 (s), 1720 (s), 1675 (s), 1355 (m), 1140 (s), 740 (m)



I soqui nol i neacetic Acid 1, 1-Di net hyl ethyl Ester NVR (DVSO- d6, 200 MHz): 6
1.06 (s, 9H -CO2-tertbutyl), 3.3 (s, 3H -NCH3), 3.6 (s, 3H -COOCH3),

3.67 (q, J=17.5 Hz, 2H, -2H2C02-tertbutyl), 7.68 (dd,
Ar-H), 7.77 (d, 322.0 Hz, 1H, Ar-H), 8.21 (d, J=8.2 HZ‘H?T?%E?’C’

1.6 Hz, 1H,

I R

(KBr, en-1): 3440 (m), 1740 (s), %o (s), 1680 (s), 1360 (s), 1060 (s),
Ca

770 (m MS (mAe): 381 (M+) "Anal.
Found:

2,3,4-tetrahydro- 4- (nethoxycarbonyl) 2-nmet hyl - 1, 3- di oxo- 4-
|sogwngl(|,.,gg 1Cgh1 Mi-ddeREt bekst yllclf@ter 1 0. NMR ( DVBO- d6,
ﬁ(s g‘lﬂ Cl)zgtertbuty gg 8

MHz)

1°(s] ~-NCH3),  3.59 (s,

- 0Ol CH3, - CH2002-terthutyl),: 765(d J84Hz 1H Ar-H, 7.84 (d,

HZ,

2.8 Hz, 1H Ar-H), 8.15 (d, J=2. 1H, Ar-H) IR (KBr, cm1):

() 750, it Bhpobif bl y%?a‘?ﬁﬁc‘ sl { gleihaipet 5>

3. 67 Resuthitt of Example lcst&ﬁcm H, 5.23; N, 3.72 MP. 103-104C. - AHP- 9329 _
56- 2-Ethyl-1, 2,3, 4- tetrahydro 4- (et hoxycar bonyl )1 - |, 3-di oxo- 4-

I soqui nol neacetlc ACId |1 -Di methyl ethyl Ester NWVR (DIVBOdG 200 MHz): 6
1.04 (s ZMMMMIM 37i-tetyahydro-4~(methoxycarbonyl)- -

IC -

1,3~dioxo~4-isoguinolineacetic Acid 1,1-Dimethylethyl Ester

NMR (DMSO-Dg, 400 MHz): § 1.04 [s, 9H, -C(CH3)3l, 3.53 (s, 3H, -COoCH3),

5 3.60 [dd, J=17.7 Hz, 2H, ~-CHyCO9C(CH3)3l, 5.14 (s, 2H, NCHp-), 7.17 (¢, 3=8.25
Hz, 1H, Ar-H), 7.36 (dd, J=8.36 Hz, 1.75 Hz, 1H, Ar-H), 7.6 (m, 3H, Ar-H), 7.77
(dt, J=7.2 Hz, 1.27 Hz, 1H, Ar-H), 8.19 (dd, J=8.25 Hz, 1.54 Hz, 1H, Ar-H)

IR (CHClg, em~1):1720 (s), 1675 (s), 1360 (s), 765 (m)
MS (m/e): 520 (M+H)*, 464 [M*-C(CH3)3l.

1L2,3,4-Tetrahydro-4-(methoxicarbonyl)—z-me'thyl- 1 ,3-di6xo-4—isoquinoline—
_a_cetic Acid 1,1-Dimethylethyl Es_ter

10 NMR (DMSO-dg, 200 MHz): & 1.01 (s, 9H, -COg-tertbutyl), 3.31 (s, 3H,
N-CH3), 3.58 (m, 5H, ~COCHg3, ~CH9COg-tertbutyl), 7.61 (m, 2H), 7.74 (dt, .

J=1.6 Hz, 1.6 Hz, 1H, Ar-H), 8.18 (dd, J=8.4Hz, 2.0Hz, 1H, Ar-H)
IR (KBr, em~1): 3420 (m), 1750 (s), 1730 (s), 1670 (s), 1465 (m), 740 (m)
MS (m/e): 347 (M1)

15 Anal, Caled.:  C, 62.24; H, 6.09; N, 4.03
Found: C, 62.20; H, 6.08; N, 4.02

M.P. 89-90°C.

C,7'56.82; H 5.28;, N 3.67
C, 57.00; H, 5.41; N, 3.66 M-P. 135-136C. 7-Chloro-1 <

200

SH,
J=8.2
3440

5.28; N,

2



3H, -NCH CH3), 3.58 (s, 2H, -CH2CO), 4.0 (q, J=7.0 Hz, 2H, -NCH2CH3),
7.59-7.61 (m 2H, Ar-H), 7.75 (t, J=7.8 Hz, IH, Ar-H), 8.18 (d, J=7.9 Hz,
1H, Ar-H 5 IR (KBr, cm1): 1730 (s), 1670 (s), 1465 (n),zéégo ﬁa 710 (m
ME (mAe): 361 (M), 305 (M- CAHB), 288 (MO tertbutyl), (933%/.Cpcop-
tertbutyl). 55 _ '

6- Brono- 1, 2, 3, 4-t et r ahydr o- 4- ( net hoxyc"arsoonyl )-2-met hyl -1, 3-di oxo- 4-

i soquiol i neacetic Acid 1,1-Dinmethylethyl Ester NVR (DWNSO d6, 200 MHz): 6
1.05 [s, 9H, -C(CH3)31, 3.28 (s, 3H, -NCH3), 3.59 (s, 3H, -CO2CH3), 3.58
(d, 3=17.03 Ha-Chidro=1bRURe drandirls (fle tnbzydabdn 101 GHBER8=4- 7. 81
(dd, J=8.4 Hz T.85 FZ, T T8¢ ~J=T, —%. 08 (d,
J=8.4 Hz, 1H, Ar-H) |R39e ’ 1670 (s), 755 (m
M5 (nlfe): 425 (W), 370 (M+-C4H7), 352 (MH-CAHOO) Anal. Calcd.: C,

0.72; ' oy 3.29 : C 0 : ..08; ' .
200 163 M ONso S hdloubRNNS 1,05 G, g1, Spo3rieiftiunid, 38 G ol NG
-1, 3 3, 4,-0:[ 6r yﬂi,o-QOz%f_lgb,hmGy_c@l; 1915 Hiz, 33Hlj eLiioCOstepibutyl), N2.88efdd;
A = r 0  1- -

21 (3, 4 Tpra Hs 18 B T r-HE $41Q, 9900 He, 1, ArH), 8.21 9, 3=8.2 Ho, 1H,

t hoxycar boﬁ%}ﬂ}l 1, 3-di oxo-4-isoqui'nolineacetic acid ,|,|-dinmethylethyl ester
(5.8 g, 11.78 nmol ), CH2C12 (50 nL) and CF3CO2H (10 mL) was stirred at room

FeaP Sucd o't e, n D el 06y PAAR G SR atiBP T PeTadottel 3088 0 i) ¢
a whikte solid : : ' '
L~ MS (m/e) 381 (M%)

>

Anal, Caled.: C, 56.82; H, 5.28; N, 3.67
“  Found: C, 57.00; H, 5.41; N, 3.66

M.P. 135-136°C.

7-Chloro-1,2,3,4~-tetrahydro-4-(methoxycarbonyl)-2-methyl-1,3-dioxo-4-
isoquinolineacetic Acid 1,1~-Dimethylethyl Ester

10 NMR (DMSO-dg, 200 MHz): & 1.06 (s, 9H, COo-tertbutyl), 3.31 (s, 3H, -NCH3),
3.59 (s, 5H, ~CO9CH3, ~CH9CO9-tertbutyl), 7.65 (d, J=8.4 Hz, 1H, Ar-H), 7.84 (d,
J=8.2 Hz, 2.8 Hz, 1H, Ar-H), 8.15 (4, J=2.2 Hz, 1H, Ar-H) :

IR (KBr, em~1)%: 3440 (m), 1760 (s), 1740 (m), 1725 (m), 1680 (s), 1440 (m), 770
(m) : ' ’

15 MS (m/e): 381 (M*), 308 (M*-O-tertbutyl)

Anal, Caled.: C, 56.62; H, 5.28; N, 3.67
Found: C, 56.44; H, 5.23; N, 3.72

¢ M.P. 103-104°C.



mp. 153-154C (4.0 g, 89.5% . NWVR (DMSO d6, 400 MHz): 6 3.56 (s, 3H,
-@02CH3), 3.65 (q, J=17.7 Hz, 2H, -.2H2 CO2H),  5.12 (q, J=15.4 Hz, 2H, -
-NCH2-), 7.27 (dd, J=8.35 Hz, 1.97 Hz, 1H, Ar=H), 7.52 (d, J=1.92 Hz, 1H, *:
Ar-H)j 7.58-7.62'(m 3H), 7. 76 (dt, J=7.35 Hz, 1 O AHB-®328 /CiH Ar-H), 8.16 °
(dd, J=7.82 Hz, 1.16 Hz, 1H Ar-H IR (KBr, cml): 3430 (m, 3500-2500
(br), 1755 (s), 1710 (s) 1670 (s)g5g1350 (M, 1230 i(s), 745 (m Ms (ne):
435 (M) Anal. Calcd. C, 55.07;" H 3.47; N, 3.21 5 Found: Chno?
55.15; H, 3.84; N, 2. 94, The fol |l ow ng corrpounds were obtained in
substantial |y the sarre rranner as that of Exanple 1, Step d).
2-[ (4-Bro-#Hg 11u83 Askelnghydrers t- arbgnyldzl, dodi =2- (et hoxycar bonyl ) -
1, 3- di 0x0- 4- i sojgat nmblmemme Aciti Bste#00 MHz): 6 3.54 (s, 3H,
-CO2CH3), 3.64 (q, T -gH - b. (g, J=15.34 Hz, 2H,
“NCH2-), 7.14 (t, J8.22 Hz, -1H, Ar-H), 23 7.3 (d, J=8.3 Hz, 1H, Ar-H),

7 5~IMR6(I{M$OSI¢, 2Aﬂ Maiz)76761 04, (sy 93, 202414 ,rtlmtxl)l) 1. m L3 {ﬂ.ﬂJHZJ 8 Hz, 1H,

NCHICH) (sC?ﬁH) ¢ 6Mql)i=13¢ 2939, (br), 1750
(S 7% %_ Tt A3 951 %3%?72?32? 1&%@ Z?lﬁs i 1;@,_4‘21220_ c

51&8-H)H 3 30 N, 2.99 Found: ‘ C, 51.26;
H 3.248; N, 2.95 MP. 139-1400C

5IR (KBr, em~1): 1730 (s), 1670 (s), 1465 (m), 1160 (s), 710 (m) )

: _ : _ L
MS (m/e): 361 (M%), 305 (M+-C4H3), 288 (M"’—O—tertbutyl), 246 (;‘vI"'-CHzCOg- o d
tertbutyl).

6-Br0'no-1 2,3,4-tetrahydro~-4-(methoxyecarbonyl)-2-methyl-1,3-dioxo-4-
isoquinolineacetic Acid 1,1-Dimethylethyl Ester

NMR (DMSO-dg, 200 MHz): & 1.05 [s, 9H, ~C(CH3)3l, 3.28 (s, 3H, -NCH3), 3.59
(s, 3H, -CO2CH3), 3.58 (d, J=17.03 Hz, 1H, -CH2COg-), 3.67 (d, J=17.03 Hz, 1H, S
10-CH9CO2-), 7.81 (dd, J=8.4 Hz, 1.85 Hz, 1H, Ar-H), 7.88 (d, J= 1.81 Hz, 1H,
Ar-H), 8.08 (d, J=8.4 Hz, 1H, Ar-H)
IR (KBr, em ~1): 1740 (s), 1710 (s), 1670 (s), 755 (m)

MS (m/e): 425 (M*), 370 (M*-Cy4Hy), 352 (M*-C4HgO)

Anal. Caled.: C, 50.72; H, 4.73; N, 3.29
15 Found: - C,50.47; H, 4.68; N, 3.12

M.P. 152-153°C.

g Step d) Preparation of 2-[(3,4—Dichloropheny1)methyﬂ -1,2,3,4-tetrahydro-4-
(methoxyearbonyl)-1,3-dioxo-4-isoquinolineacetic Acid



2- [ (4-Brono-2-fl uorophenyl)nethyl -7-chloro-1, 2,3, 4-tetrahydro-4-(nethoxy-
car bonyl ) -1, 3-di oxo-4-i sogui nol i neacetic Acid NVR (D, M SO-d6, 200 MHz): 6
3767 (s, 3H, -CO2CH3), 3.71 (g, J=17.5 Hz, 2H, 5 -CH2CO2H), 5.14 (q,

J=17.2 Hz, 2H, -NCH2OBHBBrF), 7.15 (t, J=8.4 Hz, 1H, Ar- WHP-8328/Ctd,
J=8.2 Hz, 2.0 Hz, 1H, Ar-H), 7.55 (dd, .1=9.8 Hz, 2.0 Hz, 1H, Ar-H), 7.70
(d, J=8.4 Hz, 1H, Ar-H), 7.87 (dd, J=8.¥ Hz, 2.8 Hz, 1H Ar-H), 8.14 -
(d, 832.2 Hz, IH Ar-H), 12.8 (brs, 1H -C®2H IR (KBr, cmél): 3500- 2500

(brs), 1730 (s) 1710 (s) 1665 (s), 1420 (m, 750 (m 10 Anal. Calcd.:

8C6 gg 1I7C H2 [2%23@5 e2 ]II 2%5,%ﬁaiﬁ§}rlympg{ﬂpp§?f]wthy%6l 2'1’. 42te§rahy5|i-o-% (§n5e-M P.

- 6-chl or o- mozyarbonﬂﬂflaﬁ‘r;dcbm-&ds{qqatﬂw“acetm lacid/ 1) I-imethylethyl ester (5.8

Coocrsy, B BB ARSRT0L ‘f@ﬂ’w&%‘é (ALY i, s ek pom ™"

-CHZCOZH) tempesature fori10_hogre- The ¥o lle% wereg rsmsv ip vacug, angthe)residugs (d,

JA r? Hf was ré¥ Eﬂathecﬁ?r&rﬁ'acétcﬁre@edﬂér/ﬂekhne“laﬂzo°bl_)|)6§> f&1d &jp&zg‘%h?wl "
Anal . Ca|dap-i53rzl':ié44§(f g+B9.5%43- N, 2.81 ’Founa c 47.85 H

2. 85; N 2 86 AHP-9329/CI -59- 2-[(4-Brono-2-fluorophenyl)nmethyv -6-f
| uor o-

4- (et hoxycar %ﬁ@/%oﬁ %QB) 248 i (?fo? hegoé’t—r!g’)ﬁ&%s I(\TMR’] %&2662“’400
MHz): 6 3.%EH¢ 902}9,, 5. 12000881 5.4 34 T, -NCH7-) T+, (ddd= SQHZEIDZH?? Hz, dH,d,
J=1A 9 Hz,afUg), bR @ER 11,92 He,( 8, AV=HY, 2.5827.62Hm, 3H), 7.76 (dt J=7.35 Hz,

\"' 10 0.87 Hz, 1H, Ar-H), 8.16 (dd, J=7.82 Hz, 1.16 Hz, 1H, Ar-H)

IR (KBr, em~1): 3430 (m), 3500-2500 (br), 1755 (s), 1710 (s), 1670 (s),
* 1350 (m), 1230 (s), 745 (m)

MS (m/e): 435 (M™)
Anal. Caled.: C, 55.07; H, 3.47; N, 3.21
i5Found: - C, 55.15; H, 3.84; N, 2.94.
The following compounds were obtained in substantially the same manner- -

( as that of Example 1, Step d).

2-[(4-Bromo-2-fluorophenyl)methyll-1,2,3,4-tetrahydro-4-{methoxyearbonyl)-

1,3-dioxo-4-isoquinolineacetic Acid =

NMR (DMSO-dg, 400 MHz): & 3.54 (s, 3H, ~COoCH3), 3.64 (q, J=17.67 Hz, 2H,
-CHg COgH), 5.12 (q, J=15.34 Hz, 2H, -NCHq-), 7.14 (t, J=8.22 Hz, 1H, Ar-H),

‘D 7.3 (d, J=8.3 Hz, 1H, Ar-H), 7.5-7.6 (m, 3H, Ar-H), 7.76 (d, 7.4 Hz, 1H, Ar-H),
8.16 (d, J= 7.8 Hz, 1H, Ar-H), 12.35 (s, 1H, -COgH)

IR (KBr, em~!): 3280 (m), 3500~2500 (br) 1750 (s), 1720 (s), 1675 (s), 1350 (s),
s 875 (m) -

MS (m/e): 463 (M*), 445 (M*-H,-OH)



-NCH2-), 7.12 (t, J=8.23 Hz, 1H, Ar-H), 7.31 (dd, J=8.28 Hz, 1.68 Hz, IH
Ar-H), 7.45 (dt, J=8.56 Hz, 2.5 Hz, |H Ar-H), 7.54 (dd, J=9.77 Hz, 1.89 *
Hz, ¥H, Ar-H), 5 7.64 (dd, J=9.61 Hz, 2.46 Hz, 1H, Ar-I-Q‘ 8.23,(dd, J=8.79 *
Hz, 5.81 Hz, ‘1H, Ar-H), 12.67 (brs, 1H -CO2H) IR (K&HP83291C13400- 2700

(br), 1745 (s), 1710 (s), 1670 (s)5 770 (M) MS (nmie): 481 (M¥), 405
( M- COR- CH3OH) Anal . Cal cd. #®781; H 2.93 N 2.90 0 0 Found:
C, 49.94: H 3.03 N, 2.84 MP. 132 133. 50C. - <

1,2,3, 4- Tetrahydro 4- (rretlioxycarbonyl) 2-nmethiyl- 1, 3-di oxo- 4-

Sg“gm SRR Tob Raafhsnfop 82 "6 a6y Wﬂﬁ*gzl;f 79 Wy 7 b

(dt 1.6 Hz, 1H, Ar-H), 8.16,5&.2695, B48y N,1H85 Ar - H) | 12.3 (brs,

1H, - CO2H) 1 5 1R (KBr, cm1): 3420 (m, 3500-2500 (brs), 1755 (s), 1730 _

(s) 710 1660 (s) 1455 (m), 745 (m) M5 (me): 291 (M) Anal. Calcd.:
iFs. 1 1205% 4.81 Found: - C, 57.55; H 4.68; N, 4.75

AHP- 9329 I C 1 -60- M P.. 188-:189C.

7-Chloro-1, 2, 3, 4-t et rahydro- 4- (net hoxycarbonyl) 2- met hyI 1, 3_—d| 0X0- 4-

I sogui nol i neacetlc Acid NVMR (DMSO-d6, 200 MHz): 6 3.29 (s, 3H, -NCH3), 3.59
(s 3H2-K( 2-flicgaphienyl)pethyliscidore-1,2;3 dstetrh hydre-46(metho ﬂ-_l; Ar-H),

.81 (dd J =8. 8 HZeamholl ﬁzbl3-1tﬁiaxo-4-1soqumolmeacetlc Aecid

NMR (DMSO-dg, 200 MHz): § 3.67 (s, 3H, -COzQI-l;;), 3.71 (g, J=17.5 Hz, 2H, .
5 -CH9COgH), 5.14 (q, J=17.2 Hz, 2H, -NCHCgH3BrF), 7.15 (t, J=8.4 Hz, 1H, /
Ar-H), 7.36 (dd, J=8.2 Hz, 2.0 Hz, 1H, Ar-H), 7.55 (dd, J=9.8 Hz, 2.0 Hz, 1H,
Ar-H), 7.70 (d, J=8.4 Hz, 1H, Ar-H), 7.87 (dd, J=8.8 Hz, 2.8 Hz, 1H, Ar-H), 8.14
- (d, J=2.2 Hz, 1H, Ar-H), 12.8 (brs, 1H, -COgH)

IR (KBr, em~1): 3500-2500 (brs), 1730 (s), 1710 (s), 1665 (s), 1420 {m), 750 (m)

10 Anal. Caled.:  C, 48.17; H, 2.83; N, 2.81
Found: C, 47.96; H, 2.85; N, 2.85

M.P. 86-88 °C.

2-[(4-Bromo-2-fluorophenyl)m efhyl] -6-chloro-1,2,3,4-tetrahydro-4-(methoxy-
: carbonyl)—l_,3—dioxo—4-isoquinolineace-tic Acid

NMR (DMSO-dg, 200 MHz): & 3.58 (s, 3H, -CO9CHg), 3.68 (d, J=17.5 Hz, 1H,
~CH,COgH), 3.85 (d, J=17.5 Hz, 1H, -CH,COgH); 5.15 (s, 2H, -NCH3-), 7.15 (t,

15 J=8.3 Hz, 1H, Ar-H), 7.35 (d, J=8.3 Hz, 1H, Ar-H), 7.55 (d, J=9.6 Hz, 1H, Ar-H), -
7.68 (d, J=8.2 Hz, 1H, Ar-H), 7.85 (s, 1H, Ar-H), 8.2 (4, J=8.1 Hz, 1H, Ar-H)

MS (m/e): 497 (M%)

Anal. Caled:: C, 48.17;_ H, 2.83; N, 2.81
Found: C, 47.85; H, 2.85; N, 2.86.



Ar-H), 8.12 (d, J=1.8 Hz, 1H, Ar-H 5 IR (KBr, cml): 3430 (m), 3500-2500

(brm), 1755 (s), 1720 (s), 1675 (s), 1440 (m), 1240 (s), -770 (m M5 (mre):

325 (M+) Anal. Caled.: C, 51.63; H 3.71; N, 4.30 Found: '

51.41; H, 3.66; N, 4.26 10M P. 161- 162C 6-Chloro- AHP-9329/C1

1,2, 3, 4-tetrahydro-4- (net hoxycar bonyl) - 2- net hyl - 1, 3- di oxo- 4-

|squ| nol i neacetic Acid NVR ( DVBO- d6, 2@@ MHz): 6 3.27 (s, 3H, -NCH3),.3.59
EKJCOZCHS),364(q,J175Hz 2H, -CH2CO2H), 7.65 (dd, J=8.6 Hz,

20 HZ, 1H, Ar-H), 7.78 (d, J=2.0 Hz, 1H, Ar-fH), 8.18 (d, J=8.0 Hz, 1H,

Ar-H) IR (KBr, c ) 0 2001 A , : 1675

(s), 1430 (m, 1[% = ; S i Cal cd. :

C, 51.63; H 3.71; AR

AHP-9329 ICl1 -61- MP. 195 196 C.

2-Ethyl -1, 2, 3, 4-t et rahydr o- 4- (et hoxycar bonyl ) - 1, 3- di oxo04- _

I soqui nol i neacetic Acid NVR (DVSO-d6, 400 WHz): 6 1.09 (t, J=7.04 Hz, 3H,

- NCH2CH3) , NMRSHDMSO-%'J 400%@9&3)5 3.584(s( @H, J=(ZO% Ha), 316 (d,NG-CHFz, 1H,

5 o (el (b - ffirging) 1h, 5Bk ¥ W, Hall o 4 00

-NCHj-), 7.12 (t, 3=8.23 Hz, 1H, Ar-—H) 7.31 (dd, J=8. 28 Hz, 1.68 Hz, 1H, Ar-H),
7.45 (dt, J=8.56 Hz, 2.5 Hz, 1H, Ar-H), 7.54 (dd, J=9.77 Hz, 1.89 Hz, 1H, Ar-H),

5 7.64 (dd, J=9.61 Hz, 2.46 Hz, 1H, Ar-H), 8.23 (dd, J=8.79 Hz, 5.81 Hz, 1H, Ar-H),
(.  12.67 (brs, 1H, -COgH)
IR (KBr, em~1): 3400-2700 (br), 1745 (s), 1710 (s), 1670 (s), 770 (m)
«  MS (m/e): 481 (M%), 405 (M*-CO9-CH30H)
Anal, Caled.: C, 49.81; H, 2,93; N, 2.90
i0 Found: C, 49.94; H, 3.03; N, 2.84
i\i.Po 132-133.5°C.
1,2,3,4-Tetrahydro-4-(methoxyecarbonyl)-2-methyl-1,3~dioxo-4-
' isoquinolineacetic Acid
L{.

NMR (DMSO-dg, 200 MHz): 6 3.28 (s, 3H, N~CH3), 3.57 (s, 3H, ~CO2CH3), 3.61
(s, 2H, -CH9CO3H), 7.54 (m, 2H, Ar-H), 7.75 (dt, J=8.2 Hz, 1.6 Hz, 1H, Ar-H),
8.18 (d, J=7.8 Hz, 1H, Ar-H), 12.3 (ors, 1H, -CO2H) S

15 IR (KBr, cm-l) 3420 (m), 3500-2500 (brs), 1755 (s), 1730 (s), 1710 (s), 1660 (s),
1455 (m), 745 (m) '

MS (m/e): 291 (M%)

p; Anal. Caled.: C, 57.73; H, 4.50; N, 4.81
Found: C, 57.55; H, 4.68; N, 4.75



IR (KBr, cm1): 3450 (n), 3500-2500 (brm), 1750 (s), 1710 (s), 1665 (s),

1640 (s}, 1465 (m), 745 (m MG (me): - 305 (M), 246 ( M+ CO2Me)  Anal .
Cal cd. C, 59.01: H 4.95 N, 4.59 10 Found: 6“2@’93 glgF 5. 05:
N, 4.60 MP. 145-146 C. 1, 2.3, 4-Tetrahydro- 4- (et hoxycar b 2245 bpy! -

1, 3-di oxo-4- isogqguinoli neacetlc Acid NIVIg (DMSO-d6, 200 MHz): 6 0.87 (t,
J=7.0 Hz, 3H, -NCH2CH2CH3), 1.54-1.62 Pm 2H, - NCH2CH2CH3), 3.56 (s, 3H,
-COCH3), 3.62 (s, 2H, -CH2CR2H), 3.91 (t, J=7.0 Hz, 2H, -NCH2CH2CH3),
7.5-7.62 (m 2H, Ar-H), 15 7.81 (t, J=7.8 Hz, 1H, Ar-H), 8.15 (d, J=7.65
Hz, 1H AmMJH. 188-(@c. cm 1): 3500-2500 (brs), 1750 (s), 1710 (s), 1665
(s), 1430 (m, 750 (mM Ms (me): 319 (M), 260 ( M+ CH2CO2H) Anal

Cal cd. : C, 60.18; H 5.37; N, 4.39 Found: C, 59.96; H, 5.28; N,
4. 34 AHP- 9329 /C -62- MP. 119-1200C
2- But 1 - 1, 2, Sr b sl 0ededit

i soqui nol i neatE +t —t- —B"
- NCH2CH2CH2CH3) , 1. 21- 1 38 (m m&m&@&ﬂmﬁaﬂs) 1.4-1.6 (m 1H,
- NCH2CH2CH2CH3), 3.56 (s, 3H, -COROH3), 3.62 (s, 2H, -CH2CO2H), 3. 94 (t

21 01wl OSSR s 5.0 B, 2T D G A, (8bycliS, Deb”

(s, 2H, -CH9CO29H), 7.68 (d, J=9.0 Hz, 1H, Ar-H), 7.81 (dd, J=8.8 Hz, 2.0 Hz, 1H,
Ar-H), 8. 12 (4, J=1.8 Hz, 1H, Ar-H) '

Hz, 3H,

5 IR (KBr, em-1): 3430 (m), 3500-2500 (brm), 1755 (s), 1720 (s), 1675 (s), 1440 (m),
1240 (s), 770 (m)

« MS (m/e): 325 (M%)

Anal. Caled.:  C,51.63; H, 3.71; N, 4.30
Found: C, 51.41; H, 3.66; N, 4.26

10 M.P. 161-162°C.

6-Chloro-1,2,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyl-~1,3-dioxo-4-
isoquinolineacetic Acid

NMR (DMSO-dg, 200 MHz): § 3.27 (s, 3H, -NCH3), 3.59 (s, 3H, -CO9CH3),
3.64 (q, J=17.5 Hz, 2H, -CHzCOZH), 7.65 (dd, J=8.6 Hz, 2.0 Hz, 1H, Ar-H), 7.78.
(g, 3=2.0 Hz, 1H, Ar-H), 8.18 (4, J=8.0 Hz, lH Ar-H)

IR (KBr, em~1): 3440 (m), 3500-2500 (br-m), 1750 (s), 1710 (s), 1675 (s), 1430 (m),
15 1240 (s), 770 (m)

MS (m/e): 325 (M%)

¢ Anal. Caled.: C, 51.63; H,3.71; N,4.30
Found: C, 51.73; H, 3.70; N, 4.28 -



IR (KBr, cml): 3500-2500 (brs), 1750 (s), 1710 (s), 1640 (s), 1420 (m,
745 (rr) M5 (mAe) : 333 (M), 274 (M+-CH2C2H) Anal . Cal cd. C, 61.25;
H> 5.75; N, 4.20 10 Found: C, 61.09; H 5.67; N, Aﬂaﬁggég?,m
133-1340C. 6- Bro-no-1,

2,3, 4-tetrahydro-4- (net hoxycarbonyl ) - 2-¢®t hyl - 1, 3- di oxo- 4-

i soqui nol i neacetic Acid NVR (Dt MSO-d6, 200 MHz): 6 3.26 (s, 3H N OH3),
3.53d,. J=17.2 Hz, 1H, -CH2CO2H), 3.58 (s, 3H, -C2CH3), 3.74 (d, J=17.2
Hz, 1H, -CH2COX2H), 7.77 (dd, J=8.2 Hz, 2.2 Hz, IH Ar-H), 7.87 (d, J=2.2
Hz, 1H, ArMHP, . EiaelQ&fC.J =8. 2 Hz, 151H Ar-H), 12.64 (s, 1H -Co™l): IR
(KBr, cm1): 3450-2600 (br), 1735 (s), 1700 (s), 1660 (s) Ms (nfe):

369 (M+), 324 (Mk-CO2H) Anal .. Cal ed.: C, 45.43; Ho 3.27; N, 3.78 Found:
C, 45.04; H 3.16; N, 3.62 AHP-9329/Cl -63- MP. 194-195C. Step e)
Preparation of 4-(B-Eng.%30x@ed Hbo—2=(|i!(e3h6x aftUrg1 o Dj3edsko-2et hy! -
1234tetrahydro , 3- dI 0X0-4-T SOt ul yT 1 C ACI yl Ester To
a solution of [(34d|chlorop , 4-tetrahydro-4-(ne- 5

t hoxyear bonyl ) - 1, 3- di oxo- 4-i soqui nol i neacetic aC| d (3.6 g, 8.26 mrol) in

DVF (50 nmL hyl
hydrg)chl orl}‘I @y@gﬂi%%’ %86 gﬁ%ﬁnrgﬁ 1 an n %88%& %énwhgggé?dé hgﬂ(ﬁj ?H’
(1.67 g, -Q%B)Qhﬁqd«]?m Hn,mmr-é!g_ﬁscﬁsl,r%ﬁ’?f&&(@, MUAs-H)A'if-?za@ﬂy
prepared t ge.8huiel olddriay, ﬁmmmmmsspﬂ tial, 98798312006 Y, AR sSeHY 1416 (brs,
conti nuogs rmrllcté)zrﬁ)ng

\

IR (KBr, em~1): 3450 (m), 3500-2500 (brm), 1750 (s), 1710 (s), 1665 (s), 1640 (s),
1465 (m), 745 (m) ' '

MS (m/e): 305 (M*), 246 (MT-COgMe)

Anal. Caled.: C, 59.01; H, 4.95; N, 4.59
10 Found: C, 58.87; H, 5.05; N, 4.60

M.P. 145-146°C.

1,2,3,4-Tetrahydro-4-(methoxyearbonvl)-2~propyl-1,3-dioxo-4-
isoguinolineacetic Acid .

NMR (DMSO-dg, 200 MHz): & 0.87 (t, J=7.0 Hz, 3H, -NCH9CH9CHj),

1.54-1.62 (m, 2H, -NCH3CHsCHj3), 3.56 (s, 3H, -COoCH3), 3.62 (s, 2H,.

-CH9COgH), 3.91 (t, J=7.0 Hz, 2H, -NCH9CHyCH3), 7.5-7.62 (m, 2H, Ar-H), :
15 7.81 (t, J=7.8 Hz, 1H, Ar-H), 8.15 (4, J=7.65 Hz, 1H, Ar-H) '

IR (KBr, em~1): 3500-2500 (brs), 1750 (s), 1710 (s), 1665 (s), 1430 (m), 750 (m)
MS (m/e): 319 (M%), 260 (M*-CHoCOgH)

Anal. Caled.: C, 60.18; H, 5.37; N, 4.39
Found: C, 59.96; H, 5.28; N, 4.34



10 reaction by thin | ayer chromatography (TLC). After the reaction was
- conpl eted the mixture was poured into H20, acidified with HC1 (2N), ¢
extracted with Et OAc and dried over MgSO4. The crud OsHygt S ¢
recrystallized fromether/hexane (at 0C) to yield a %‘li?e sollic\c?,la m p.
193-194eC (3.4 g9,-94.7% . NWVR (DNL§£-d6, 400 MHz): 6 3.55 (s, 3H, -CO2tj 3),
3.56 (q, J=16.54 Hz, 2H, 15 -CH2CONH2), 5.1 (g, J=15.37 Hz, 2H, -NCH2-), .
6.87 (s, 1H, -CONH2), 7.33 (dd, J=8.37 Hz, 1.87 Hz, 1H, Ar-H), 7.46 (d, @
J=7.84 Hz, 1H, Ar-H), 7.52 (s, 1H, -CO\|H2) 7.57-7.60 (m 3H, Ar-H), 7.77
(dt, MKF.Q@39H20°C.1 Hz, 1H, Ar-H), 8.11 (dd, J=7.6 Hz, 1.74 Hz, 1H Ar-H
IR (KBr, cm1): 3450 (s), 3340 (m, 1750 (s), 1720 (s), 1670 (s), 1360 (s),
740 (m 2 M5 (nfe): : 435( M+H) +, 377 (M+- CH2CONH2) Anal . Cal cd. : C,
55.19; Ho 2.71; N, 6.44 Found: 'C, 55.17, H, 3.69; N, 6.62. The .

fol | owi ng coweﬁszws-teataayak%dumeﬂwa@bm@iﬂv3Idasx&ane manner as that
of Exanple 1,—Step €). Z-(2-A

m no- 2- oxoethyl) 2-1( 4- brorﬁ-@-‘-ﬂ-@ﬂ%ﬁﬂﬁ%ﬂ—‘}mthy] -1, 2,3, 4-

t et rahydro- 1, 3-di oxo- 4-i soqui nol i necar boxylic Acid Met hyI Est er

AHP—9 3 3.51
ﬁi’%‘égf‘ﬂ%o‘g WE'@Q@’( = %2’43:11@ ﬁ“%ﬁ&%se (s, 1H,

co\m)‘u .38 At 2H) =8,CHYCHIGH 2 GH k1) 1.471.68 (rid 1H, =B CH4@HoCHRCHY), | H,

Ar - J 54r7. 60

v psh 8,58 JeoBu pdi 6 ) Chacodhy 4B O &a%» 57 o,

1.25 FE zﬁHﬁHef?HBh?RBKm ERy IAT-HyA504 (4t J-WstiZ( d)4 Heydél,(Ar-H)i670 (s))

1350 §33.(d875=9.0HZYE.€ Wzp)H, Ar-H) 463 (MrH) +, 446 (M- OH)

IR (KBr, em~1): 3500-2500 (brs), 1750 (s), 1710 (s), 1640 (s), 1420 (m), 745 (m)
MS (m/e)}: 333 (M%), 274 (M*-CHoCO9H)

Anal. Caled.:  C, 61.25; H, 5.75; N, 4.20
10 Found: C, 61.09; H, 5.67; N, 4.23

M.P. 133-134°C.

6-Bromo-1,2,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyl-1,3-dioxo-4-

- isoquinolineacetic Acid

NMR (DMSO-dg, 200 MHz): & 3.26 (s, 3H, -CH3), 3.53 (4, J=17.2 Hz, 1H,

~CH,COgH), 3.58 (s, 3H, ~CO9CH3), 3.74 (d, J=17.2 Hz, 1H, -CHpCO2H), 7.77 .

(dd, J=8.2 Hz, 2.2 Hz, 1H, Ar-H), 7.87 (d, J=2.2 Hz, 1H, Ar-H), 8.0 (4, J=8.2 Hz,
151H, Ar-H), 12.64 (s, 1H, -COgH)

IR (KBr, em~1): 3450-2600 (br), 1735 (s), 1700 (s), 1660 (s)
MS (m/e) 369 (M*), 324 (M*-COgH)

Anal. Caled.:  C, 45.43; H, 3.27; N, 3.78
Found: " C, 45.04; H, 3.16; N, 3.62



Anal . Cal cd.: C, 52.08; H, 3.06; N, 6.07 Found: C, 51.91;, H,
3.367 N,°6.09 10 M P. 180-181C. 4-(2-A

m ro- 2- oxoet hyl ) - 2- [ (4- br ono- 2- | uor ophenyl ) net hyl | -7-chl orq%ﬂugé%%é -

t et rahydro- 1, 3- di oxo-4-i sogui nol i necar boxylic Acid Mt hyl

(DM SO-d6, 200 MHz): 6 3.56 (s, 5H, -CQRLCH3, CH2CONH2), 5.12 (q, J=17.2
Hz, 2H, -NCH2C6H3BrF), 6.95 (s, 1H, - 2), 7.2-7.35 (m 2H, Ar-H),
7.5-7.6,(m 2H Ar-H), 7.84 (dd, J=8.6 Hz, 1.8 Hz, 1H, Ar-H), 8.1 (d, J=2.2
Hz, 1H Ar-H 15 In (KBr, cmil): 3450 (m, 3370 (m), 1755 (m), 1720 (m),

1675 (s), 148®.(19%-10686.(m M (nle): 497 (M+H)+ Anal .. Calcd.: - C, -
48.27: H, 3.04. N, 5.63 Found: C, 48.27; H 3.12; N, 5.46 20 MP.
94- 96C. AHP- 9329 | CL - 65- 4-(2-A

m no- 2- oxoet hyl ) - 2-[ (4- br ono- 2- quoropHenyI)rrethyI -6-chloro- 1,2, 3, 4-

t et rahyd
(v 6. 205 B Padare OR U Pl RSHRRR b ICH BN 'ﬁﬁi‘ Mgyt
2H, - NCH2C6H3Br F), 162,898 ~tetrahydretl,3-0ipgaeps-isquuinolinegariyoxylie A ci ﬂ)hyl Estaerr 7
(m 4H, Ar-H -CONH2), 8.12 (d, J=7.8 Hz, 1H, Ar-H IR(KBr cm1): 3450
, 2 6 9 *
(41725 (0 62 (Bhinn 2t T, e Binetnyt- s o e tmeny

5. 53. 5 thoxyearbonyl)-1,3-dioxo-4-isoquinolineacetic acid (3.6 g, 8.26 mmol) in DMF (50
mL) were added 1~(3~dimethylaminopropyl)}-3-ethylcarbodiimide hydrochloride

\ (2.06 g, 10.74 mmol), and 1-hydroxybenzotriazole hydrate (1.67 g, 12.38 mmol)

W and the mixture was stirred for 2 hquré, A freshly prepared tetrahydrofuran

ammonium solution was added dropwise with continuous monitoring of the
'0 reaction by thin layer chromatography (TLC). After the reaction was completed
- the mixture was poured into H9O, acidified with HC1 (2N), extracted with EtOAe
and dried over MgSO4. The crude product was recrystallized from ether/hexane
(at 0°C) to yield a white solid, m.p. 193-194°C (3.4 g, 94.7%).

NMR (DMSO-dg, 400 MHz): & 3.55 (s, 3H, ~COoCH3), 3.56 (g, J=16.54 Hz, 2H,

15 -CHoCONH,), 5.1 (q, J=15.37 Hz, 2H, -NCHg-), 6.87 (s, 1H, -CONH3), 7.33 (dd,
J=8.37 Hz, 1.87 Hz, 1H, Ar-H), 7.46 (d, J=7.84 Hz, 1M, Ar-H), 7.52 (s, 1H,
-CONHg), 7.57-7.60 (m, 3H, Ar-H), 7.77 (dt, J=7.65 Hz, 1.1 Hz, 1H, Ar-H),
8.11 (dd, J=7.6 Hz, 1.74 Hz, 1H, Ar-H)

IR (KBr, em~1): 3450 (s), 3340 (m), 1750 (s), 1720 (s), 1670 (s), 1360 (s), 740 (m)
D MS (m/e): 435(M+H)*, 377 (M*-CH9CONHg)
Anal, Caled.: = C, 55.19; H, 2.71; N, 6.44
Found: C, 55.17; H, 3.69; N, 6.62.
The following compounds were obtained in substantially the same manner

as that of Example 1, Step e).

4-{2-A mino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl-1,2,3,4-
tetrahydro-1,3-dioxo-4-isogquinolinecarboxylic Acid Methyl Ester




4- (2- A m no- 2- oxoet hyl ) - 2-[(4- br ono- 2- f | uor ophenyl ) net hyl.
-6-fluoro-1,2,3,4- tetrahydro- | , 3-di oxo-4-isoquinolinecarboxylic Acid =
Met hyl Ester ‘NVR (DVSO d6, 400 M—Iz) 6 3.49 (d, J=16.65 Hz, 1H, -CH2CONH2) #
3.56 (s, 3H, -COCH3), 3.59 (d, J=16.65 Hz, 1H, -CI—IZKIQRH-@)ZS-/B:JOB (dd, _
J=15.48 Hz, 2H, 1 0 -MCH2-), 6.94 (s, 1H -CONH2), 7.21 (t, J=8.22 Hz, 1H,
Ar-H), . 7.30 (dd, J=8.27 Hz, 1. GZIﬂIz 1H, Ar-H), 7.38-7.46 (m 2H Ar-H),
7.51 (s, 1H, -CONH2), 7.54 (dd, _,- J=9.81 Hz, 1.83 Hz, 1H, Ar-H), 8.20
(dd, J-8.74 Hz, 5.84 Hz, IH Ar-H) IR (KBr, cmn): 3440 (s), 3350 (s), 1740

ks i, 8 A s s )

49. 58HoBONH 895, N(qﬁ.ril% MHz, 2R3-BCHHY, 648(@; AH, -CONH9), 7.23 (t,

"o s o B YAy, 5.9 g, S GG #’8%5 G At 38500 e gp i o
( DVEd A@-Hzcmsm&,)lﬁ, ﬁceNmz),( z. 543 60-(RGHE,, As-_Hpg 1% (M I=7Q@8M02H), 3.56

-(% l%b*Hz,Cﬁ?'ﬂ-H)Gs 18@(15,1-'}!;'7&0@\%2&, (H4af-®) (m 3H Ar-H -CONH2), 7.69
(dt 8 d, Jk8. 2z~ IH, Ar-H) IR (KBr, cmI): .

3420 (n) 3320 (n) 1760 (_s) 1660 (s) 1420 (n) 755 (M 5 M5 (mAe):
290IR §oepr,Anatl): Gd50ds), 1736(s)p T78H8(s),H674.(86:130 (), &5 ound: - C,
57.73; H, 4.95; N, 9.56 M-P. 230-231C. 4-(2-A _

m no- 2- oxoet hyl)-7-chl oro-1, 2, 3, 4-t et r ahydr o- 2- rrethyl 1, 3- di oxo-

4- |M§dm/|ebl i neca‘t&ﬁoéwm)(*,, AMGO(WNEDWI Est er

Anal. Caled.:  C, 52.08; H, 3.06; N, 6.07 ' -’
Found: = C, 51.91; H, 3.36; N, 6.09 ' '

¥ 10 M.P. 180-181°C.

4-(2-A mino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyll-7-chloro~1,2,3,4-
tetrahydro-L3—dioxo-4-isoqui'nolinecarboxylic Acid Methyl Ester "

NMR (DMSO-dg, 200 MHz): & 3.56 (s, 5H, -COgCH3, CHoCONHp), 5.12 (g, .. .-
J=17.2 Hz, 2H, -NCH9CgH3BrF), 6.95 (s, 1H, -CONH3), 7.2-7.35 (m, 2H, Ar-H),
7.5-7.6 (m, 2H, Ar-H), 7.84 (dd, J=8.6 Hz, 1.8 Hz, 1H, Ar-H), 8.1 (d, J=2.2 He,
1H, Ar-H) | '

15 IR (KBr, em~1): 3450 (m), 3370 (m), 17a5 (m), 1720 (m), 1675 (s), 1430 (m),
765 (m)

MS (m/e): 497 (M+H)*

Anal. Caled.:  C, 48.27; H, 3.04; N, 5.63
Found: C, 48.27; H, 3.12; N, 5.46

20 M.P. 94-96°C.



-

NVR_(D. VI SO-d6, 200 MHz): 6 3.27 (s, 3H, -NCH3), 3.48 (s, 2H, CHZCO\IHZ),
1Q 3.58 (s, 3H,.-CORCH3), 6.85 (s, |H -CONH2), 7.45 (d, J=8.6 Hz,
Ar-H), 7.49 (s, 1H, -CONH2), 7.80 (dd, J=8.2 Hz, 2.2Hz, 1HW,A?3|(—$T{C§ 08 (d,

J=2.2 Hz, |H Ar-H) IR (K3Br, cml): 3420 (m, 1760 (_s) 1665
(s), 1440 (m, 770 (m M5 (nmhe): -6324 (M+) 15 Anal. Cal cd.
51.78; H, 4.03; N, 8.63 Found: C, 51.82; H 3.98 N, 8. 54 M P.

215- 260C. 4-(2-A
m no- 2- oxoet hyl ) - 6-chl oro-1, 2, 3, 4- tetrahydro 2- rrethyl 1, 3-
di oxo-4-is . .
(DVBO- d6, 200
-CH2CONH2), 3.5 ASE o ——i
-CONH2), 7.53 (d, J20Hz 1HAr-,762(dd J86Hz 20Hz

Ar-H), 8. K 1) 76 (s),
1710 (m, k%%g '&%é ‘*?2?@“ yg srﬁr) ('K‘/B%P(m Ei?oz_ﬁ‘g %@?@N&@ ]’I %’

Cal cd. Jel7-§1 78 2H)| -NC maBﬂ’)ecﬁ $obes, 1H, ~-CONHg), 5206735 Hm,s 285 N,
8.42 M P. a22f) 2A857 .14, 31 Al CCONHOL MY (g, 9=¢laNb, I 2ad-Hy L et r ahydro-
1, 3- di ox0- 4-"1sogui nol i necar boxyl ic A¢rd Methyl Ester 10 N (DIVBO d6, 400
Mz): 6 1.09 (t, J=6.94 Hz, 3H, -NCH2CH3), 3.46 (q, J=16.57 Hz, 2H,

- CH2CONH2]JR (RBSdernst): 38450 (R QHR5, (nd, WBT6ds), JFROAM)HZ, 2H,

(5 MS(m/e): 487 (M+H)*

Anal. Caled,:  C, 48.26; H, 3.04; N, 5.63
Found: C, 48.53; H, 3.2%; N, 5.53.

4-(2-A mino~2-oxoethyl)~2-[(4-bromo-2-fluorophenyl)methyll-6-fluoro-1,2,3,4~

tetrahydro-1,3-dioxo-4-isoquinolinecarboxylic Acid Methyl Ester
NMR (DMSO-dg, 400 MHz): & 3.49 (d, J=16.65 Hz, 1H, -CHoCONHj), 3.56 (s,
3H, ~-CO42CH3g), 3.59 (4, J=16.65 Hz, 1H, ~-CH9CONHy), 5.08 (dd, J=15.48 Hz, 2H,
10 ~NCH»-), 6.94 (s, 1H, -CONH9), 7.21 (t, 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, -CONH3), 7.54 (dd,
J=8.81 Hz, 1.83 Hz, 1H, Ar-H), 8.20 (dd, J-8.74 Hz, 5.84 Hz, 1H, Ar-H)
IR (KBr, em~1): 3440 (s), 3350 (s), 1740 (s), 1710 (s), 1670 (s), 1660 (s), 765 (m)

MS (m/e): 480 (M%), 463 (M*-NH3)

15 Anal, Caled: C, 49.91; H, 3.14; N, 5.82
Found: C, 49.56; H, 3.09; N, 5.73

M.P. 203-204.5°C.

4~(2-A mino~2-oxoethyl)-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo~4-
isoquinoline-carboxylic Acid Methyl Ester '




®

-NCH2CH3), 6.76 (brs, 1H, -CONH2), 7.38 (d, J=7.8 Hz, 1H, Ar-H), 7.44 (brs,
1H, -CONH2), 7.53 (t, J=7.56 Hz, |H, Ar-H), 7.7 (dt, J=7.86 Hz, 1.28 Hz, °*

1H, Ar-H), 8.11 (d, J=7.82 Hz, 1H, Ar-H 15 IR (KBr, Wﬁ@@p (s), 1750 ¢

(s), 1710 (s),- 1680 -(s), 1650 (s), 1420 (nm), 780 (m 304
(M), 246 (M- CH2CONH2), 245 (M- GQRCH3) Anal. Calcd.: C 59.21; H, 5.3;
N, 9.21 Found: . C,-59.17; H, 5.46; N, 9.23 MP. 190-191 C. 4-(2-A

m no- 2- oxoet hyl ) -1, 2, 3, 4-t et rahydr o- 2- propyl - 1, 3- di oxo- 4- o
i sogui nol i ne-carboxylic Acid Methyl Ester “AHP-9329 | C -68- NWR (DVBO-d6,
200 MRaIR (BMB03d,, 4do mirzf: O 62’?383 H;53kh -NOE o3 in, lchicbad, (i, 2H,

- , . - C g , ’ g : . : ! ik
_ H[z\lmgér%@écgéeg@iﬁgsy@c{gs ;niﬁhmﬂ,,%ﬁ ggH,_ ?H%@ ’Pﬁ:i&‘,.%ifq t A}]-Zl) f)
7.46 (69 (B4 J=T0DNR )2HZ{ 155 ArdH), 8:18.(8, 8.2 HG 1M, AH) 5 Ar-H), 7.7 (dt, J=

7.6 Hz, 2.0Hz, IH Ar-H), 8.15 (dd, J=8.2 Hz, 1.8 Hz, 1H Ar-H) IR (KBr,
cm1l): 3420 (s), 3200- sg, 1765 (s), 1710 (s), 1670 &% 1430 (), 750 (m)
lvs-(ni%)(KBr,cm'bisumém.2&120(@9, ATBOG}12)66028) 1420 @I CHED) (mhal . Cal cd.: -
C, 60.37; H 5.70; N, 8.80 Found: C, 60.24; H 5.60; N, 8.721 0 .
|.Pp. 181-182C. 4-(2-A,mino-2-oxoethyl)-2-butyl-1 ,2,3,4-tetrahydro-

,3§di Mo(my/el; soqui A ﬂﬁlel carboxylic Acid Methyl Ester NVR (DVSO d6, 200
MHz): 6 0.89 (t, J=7.6 Hz, 3H, -NCH2CH2CH2CH3), 1.2-1.4 (m 2H, -

“NORROCIE) Lotsihd % MY, g HEEOROROD),

Found: C, 57.73; H, 4.95; N,9.56 | | - J

Fl

M.P. 230-231°C.

4-(2-A mino-2-oxoethyl)-7-chloro-1,2,3 ,_4-tetrahydro—2-methyl-l ,3-dioxo~
4-isoquinolinecarboxylic Acid Methyl Ester

NMR (DMSO-dg, 200 MHz): § 3.27 (s, 3H, -NCH3), 3.48 (s, 2H, -CH2CONHJ),
10 3.58 (5, 3H,~CO2CH3), 6.85 (s, 1H, -CONH3), 7.45 (d, J=8.6 Hz, 1H, Ar-H), 7.49

(s, 1H, -CONHg), 7.80 (dd, J=8.2 Hz, 2.2Hz, 1H, Ar-H), 8.08 (d, J=2.2 Hz, 1H, -

Ar-H)- :

IR (KBr, em~1): 3420 (m), 1760 '(s),, 1715 (m), 1665 (s), 1440 (m), 770 (m) .

MS (m/ek - 324 (M%)

Found: C, 5.1.82; H, 3.98; N, 8.54

M.P. 215-216°C. -

4-(2-Amino-2-oxoethyl)-6-chloro-1,2,3,4-tetrahydro-2-methyl-1,3-
dioxo-4-isoquinolinecarboxylicAcid Methyl Ester




3.49 (s, 2H, -CH2CONH2), 3.55 (s, 3H, -COOH3), 3.92 (t, J=7.6 Hz, 2H,
- NCH2CH2CH2CH3) , 6.79 (s, 1H, -CONH2), 7.43 (d, J=8.0 Hz 1H, Ar-H), 7.46 1

5(s, 1H -COND), 7,58 (di, J=7.6 He, 1.2 He 'IH A-H. gid % c1l=8.0
Hz, 1.0 Hz, 1H Ar-H IR (KBr, cm1): 3400 (s), 3200 (s) HEG® 1710
(s); 1660 (s), 1410 (m, 750 (m M5 (nlg}. 332 (M), 274

(Mr- CHRCONH2) . 273 (M CORCH3) Anal . Calcd.: G, 61.44; H, 6.07; N, 8.43
20 Fownd: C 61.23: H 5.99 N, 8 33 IMP. 142-143C.  AHP-93291c1l

-69- 4-(2-A mno-2-oxoethyl)-6-brono-1, 2, 3,4-tetrahydro- 2 -nmethyl - 1, 3-
di oxo-4- NMR/(DMSO-dgc2ehn4)i C5 A2 Ix&;t By, Esicers), N X RyBE: riGs HB}OZH'HZ

S 3.24 (s, ( : H 2 8,(s

o CH3) | 6—-&3&355&% 3%80%4)%9' J“B‘S@*lﬁrsg Eiu\lhﬁH %gﬁ?() 37? 6 Ly
1H, Ar-H),-CONd4)dd.53 8. J-242 Hz]. 198 M—H)ll—'l,.G%(dd—l)J‘S% H2, @0 HZ;aH4 AHH), 1H
Ar-H 5 | ), 1740 (s), 1715 (s), 1665 (s) Anal.

Cal cd. Rs(lgqé‘%%lgz%ﬁgé&) ?? 7.59 Found: C, 45.26; H 3.34; N,
7.46 MP. 212-213 C. Step f) - Preparation of- '
2-[(3, 45D mtmapmwl)mdugsmm(sb,swmoﬂi nfso(%),olzss (m)
4(1H) 3' - pyrrolloflnel 1,2 (2H) -tetrone To a sol'ution of
4- (2- am no- 2- oxoet hyl ) -2-[ (3, 4-di chl orophenyl ) net hyl -

1, 2, 3, 4-t eMSdm/@):0- 1, 3- 82@W*)i soqui nol i necar boxylic acid nethyl ester (2.5
g, 5.75 mmol) in DMF (20 nL) was added NaH (80% di spersion in oil, 172.4

770 (m)

ng, 5.75
(- Anal, Caled.: C,51.78; H, 4.03; N, 8.63
./ Found: C, 51.67; H, 3.95; N, 8.42

M.P. 221-222°C.

4-{2-A mino-2-oxoethyl)-2-ethyl~1,2,3,4-tetrahydro-1,3-dioxo-4-
isoquinolinecarboxylic Acid Methyl Ester '

. 10 NMR (DMSO-dg, 400 MHz): & 1.09 (t, J=6.94 Hz, 3H, -NCHyCH3), 3.46 (q,
J=16.57 Hz, 2H, -CHoCONHy,), 3.54 (s, 3H, ~-CO9CH3), 3.94 (q, J=6.73 Hz, 2H,
-NCHoCHy), 6.76 (brs, 1H, -CONHg), 7.38 (d, J=7.8 Hz, 1H, Ar-H), 7.44 (brs, 1H,
-CONHj), 7.53 (t, J=7.56 Hz, 1H, Ar-H), 7.7 (dt, J=7.86 Hz, 1.28 Hz, 1H, Ar-H),
8.11 (4, J=7.82 Hz, 1H, Ar-H)

15 IR (KBr, em~1): 3450 (s), 1750 (s), 1710 (s), 1680 (s), 1650 (s), 1420 (m), 780 (m)

MS (m/e): 304 (M%), 246 (M*~CHCONH39), 245 (M*-CO9CHg)

Anal. Caled:  C,59.21; H, 5.3; N, 9.21
Found: C, 59.17; H, 5.46; N, 9.23

M.P. 190-191°C.

4-(2-A mino-2-oxoethyl)-1,2,3,4-tetrahydro-2-propyl-1,3-dioxo-4-

isoquinoline-carboxyliec Acid Methyl Ester




mol ) portionw se, over a 10 mnute period. After stirring for- 30 m nutes,
the 15 m xture was poured into H20, acidified with HCL (2N), extracted vmth
Et OAc and dried over MySO4. .The crude product was pupifp-ggadyci! ash -
chr omat ogr aphy” on aci d washed silica gel (5% H3PO4 in Me to yield a

white solid, mp. 118- 1208 C (1-88-g, 78.8 % . NVR (DM SO d6, 400 MHz): 6
3.5 (g, J=18.34 Hz, 2H, -CH2CONH), 5.06 (g, 23J=15.26 Hz, 2H, -NCH2-), .
7.27 (dd, J=8.33 Hz, 2.0 Hz, 1H, Ar-H), 7.52 (d, J=1.93 Hz, 1H, Ar-H), & 57
(d, J=8.3 Hz, 1HAr-,761(tJ76Hz 1HAr-H),768(d J=7.72 Hz,
IH NMH)(DWSO@G( @00 ME): 76 .187 1(, HI=7.0H, Héy - I9H, S-NTHaRH2QH3),8 Hz, 0. 9 |

1240 | B (K 1730
1670 gAr 251 Zé@%‘gfz"‘?ggq %ka’ %!P %&'@5@%}‘ 35 (?S)s% (81103 -'
( M+H)™ &t, 430 aGHeCHRHETS (& 185, ")QQ_E,Z 23748: N 6.84
Foundd, J=7.2 Hz, 1H, Ar-H), 7.46 (s, 1H, ~-CONH9), 768 (@8, .6|'Hz,31‘34HzL\|li-ﬁ 61. The

B ot

Spl ro[i soqui nol i ne-4( , 3- pyrrolidinel -1,2" ,3,5 (2H)-tetrone NWR

4 2 2 2H,
{Norsrasdh-th 2*32@(82 50 Gy 153 o o, g ORIl om0, . 21,
Ar-,755(dd J=9.9 Hz, 1.8 Hz, 1HAr-,762(tJ76Hz 1HAr-H)

7.68 7.78 J * bz, 1H A
T i é%%)’%sgﬁk%ﬁzéﬁy% I, o) TR

(KBr, cm1): 3450 (n), 3250 (nm), 1730 (s), 1680 (s) 1490 (m), 1345 (m), 4
Anal, Caled.:  C, 60.37; H, 5.70; N, 8.80 - - '

Found: C, 60.24; H, 5.60; N, 8.72

_ 10 M.P, 181-182°C.

4-(2-Amino—2-9xoethy1)-.-_2-'butyl-l,2,3,4-tetrah,\@ro¥L3—dioxo—4-
isoquinoline-carboxylic Acid Methyl Ester

NMR (DMSO-dg, 200 MHz):  § 0.89 (t, J=7.6 Hz, 3H, -NCH3CHyCH2CHj),

1.2-1.4 (m, 2H, -NCHCHoCH2CH3), 1.4--1.62 (m, 2H, -NCH,CH,CHoCHj3),

3.49 (s, 2H, -CHoCONHy), 3.55 (s, 3H, -CO9CHg), 3.92 (t, J=7.6 Hz, 2H,

-NCHCHyCHyCHg), 6.79 (s, 1H, -CONHy), 7.43 (d, J=8.0 Hz, 1H, Ar-H), 746
15 (s, 1H, -CONHg), 7.58 (dt, J=7.6 Hz, 1.2 Hz, 1H, Ar-H), 8.15 (dd, J=8.0 Hz, =~

1.0 Hz, 1H, Ar-H) | |

IR (KBr, em~1): 3400 (s), 3200 (s), 1750 (s), 1710 (s), 1660 (s), 1410 (m), 750 (m.)-.
MS (m/e): 332 (M*), 274 (M*-CH2CONHy), 273 (M*-CO3CH3)

Anal, Caled.: C,61.44; H,6.07; N, 8.43
20 Found: C, 61.23; H, 5.99; N, 8.33

M.P. 142-143°C.



1180 (i), 875 (m MS(rnI‘é): - 430 (M+), 387 (Mt-CONH), 200 ( M+ CONH,
--CH2C6H3Br F) Anal . Cal cd. C, 52.92; H, 2.80; H 6.50 15 Found:

C* 52.61; H 2.70; N, 6. 46 M P. 112-1140C. .
[2-[(4-Brono-2-fl uorophenyl)l met hyl -7-chl orod spi ro[lsoe‘L'ﬂ 8???1@“
4(1H), 3" -pyrrolidinel -1,2',3,5 (2H)-t<6%6ne NVR (DNl SO d6, 400 MHz): 6

3.41 (q, J=18.29 Hz, 2H, -CH2CONH-), 5.05 (s, 2H, - NCH2CBH3BrF), 7.15 (t,
J=8.2 Hz, 1H, Ar-H), 7.32 (dd, J=8.3 Hz, 1.76 Hz, 1H, Ar-H), 7.52 (dd,
J=9.78 Hz, 1.94 Hz, IH Ar-H), 7.76 (d, J-8.5 Hz, |H Ar-H), 20 7.85 (dd,
J=8.55 Hz, 2.4 i - Aimelchy 110, 3041 dx@~44H,
- CONHCO-) Al - 37, 0
(s), 1670 (s), 1430 (r’r) 1SOARINQUMECARDOXNY G ¥ Sl H)+ Anal . Cal cd.:

C, 49.01; H 2.38; N, 6.02 Found: ' C, 4888 Hs 2.37; No 5.92 5 M P.
187-1880 l.uor.oph t

spiro[i s&j‘ﬁ*ﬁ&kﬁ#@‘% (%)‘P iﬂﬁ@‘ ﬁyr%r%‘{% RE? W&‘ﬁ’ 3:?%8(@% te’t ron’

( DVBO- d6 ~-CHTOKH)), 8.53. &5 3H, -EQQIJHs)-Izﬁ-SﬂHKS, U COONH-)5 188 ((8, 13,

- Nmzmm@@ )Hzrllélﬁ&% Jﬁ;} EFHXH’ h)'# H?, GZ& dJ Jafa 4 ﬁz,hﬁ& ﬁzHiﬁH, J\'ELHW -

Zr?L),(dgsm J=8 sz,-m,Aeﬁ)s (d, J=8.4 Hz 1H Ar-H)', 12 o (s 1H
- CONHCO) 1 0l R (KBr, cmil): 3310 (s), 1745 (s), 1715 (nm), 1675 (s), 1430
( . 7%0 IIQrB(Br, em-1): 3420 (s), 1740 (s), 1715 (s), 1665 (s)
\-’ Anal Caled.: C, 45.54; H, 3.55; N, 7.59
Found: C, 45.26; H, 3.34; N, 7.46

= M.P. 212-213°C.

Step f) Preparation of 2-[(3,4-Dichloropheny1)methyﬂ spiro[isoquinoline-
10 4(1H)3'-pyrrolidine]-1,2',3,5'(2H)-tetrone

To a solution of 4-(2-amino~-2-oxoethyl)-2-{(3,4-dichlorophenyl)methyll-
1,2,3,4-tetrahydro-1,3-dioxo-isoquinolinecarboxylic acid methyl ester (2.5 g, 5.75
mmol) in DMF (20 mL) was added NaH (80% dispersion in cil, 172.4 mg, 5.75
mmol) portionwise, over a 10 minute period. After stirring for 30 minutes, the

45 mixture was poured into H9O, acidified with HCl1 (2N)', extracted with EtOAc and
dried over MgSOy4. The crude product was purified by flash chromatography on
acid washed silica gel (5% H3PO4 in MeOH) to yield a white solid, m.p. 118- .
120°C (1.82 g, 78.8 %). ' T

NMR (DMSO-dg, 400 MHz): § 3.5 (g, J=18.34 Hz, 2H, -CH,CONH-), 5.06 (g,

2 J=15.26 Hz, 2H, -NCHg-), 7.27 (44, J=8.33 Hz, 2.0 Hz, 1H, Ar-H), 7.52 (q,
J=1.93 Hz, 1H, Ar-H), 7.57 (d, J=8.3 Hz, 1H, Ar-H), 7.61 (t, J=7.6 Hz, 1H, Ar-H),
7.68 (d, J=7.72 Hz, 1H, Ar-H), 7.79 (dt, J=1.76 Hz, 1.2 Hz, 1H, Ar-H), 8.17 (4,
J=7.8 Hz, 0.9 Hz, 1H, Ar-H), 12.02 (s, 1H, -CONHCO-)

IR (KBr, em~1): 3250 (s), 1730 (s), 1670 (s), 1340 (s), 970 (m), 760 (m)



'_\
(0]
(0]
o

1H

):
3; H 2.37; N, 5.97 MP. 196-197*C.
- Brono- 2-f uorophenyl )nmet hy] -5-fluoro] spir{gsa3ygneti ne-

d, J=18.56 Hz, 1.97 Hz, 1Hyp=-CH2CONH), 333(dd J=18.56 Hz,
., 1H, -CH2OONH-), 5.05 (dd. J=15.3 Hz, 2H, -NCH2-), 7.16 (t, J=8.

e
9
3'-pyrrolidinel -1,2",3,5 (2H)-tetrone 15NMR (DMSO-d6, 400 MHz): 6
d

465 (MrH)+ Anal. Calcd.: G, 49.01; H 2.38 N, 6.02 Found:

2.74
27 Hg,

, Ar-H), 7.34 (dd, J=8.32 Hz, 1.72 Hz, 1H, Ar-H), 7.54 (dd, J=9.85 Hay

MSMIBE:O) 408HM+IDP9 /C| -72- IR (KBr, cm1): 3325 (s), 1730

1700 (s), 1670 (s), 760 (m N5 (mle): - 448 (M) Anal. Cal cd.

50.
20

15

80; H, 2.47, N, _6.24 Found: 50. 61, H, 2.46; N, 6.28
Amalp§leg. dor () gHTaClaNeRys 2- lfv’BHe%pﬁehWﬁrréLrM!!- &L 6-8410r 0]

Found: C, 52.61; H, 2.70; N, 6.46

M.P. 112-114°C.

['2-[(.4-Brorho-2--t_' luo_rophenyl)methyﬂ -7-chlord] spiro[isdquihdlihé- |
4(1H),3'-pyrrolidine]-1,2',3,5'(2H)~tetrone

NMR (DMSO-dg, 400 MHz): & 3.41 (q, J=18.29 Hz, 2H, ~CHoCONH-), 5.05 (s,

2H, ~NCHpCgH3BrF), 7.15 (t, 3=8.2 Hz, 1H, Ar-H), 7.32 (dd, J=8.3 Hz, 1.76 Hz,
1H, Ar-H), 7.52 (dd, J=9.78 Hz, 1.94 Hz, 1H, Ar-H), 7.76 (4, =8,5 Hz, 1H, Ar-H),

7.85 (dd, J=8.55 Hz, 2.43 Hz, 1H, Ar-H), 8.11 (d, J=2.3 Hz, 1H, Ar-H), 12.04 G,
1H, -CONHCO-)

, 1H, Ar-H), 7.67-7.75 (m 2H, Ar-H), 8.03 (m 1H, Ar-H), 12.

2 (s,

(s),
C,

5 MP.

SpiFddnigsoqui nol i ne-. 4(1 H), 3"- -pyrrolcds5e3; }j,;gb4-3N§ g(@H) -tetrone. NM R
(DVBO-d6, 400 MHz): 6 3.44 (s, 2H, -CH2CONH-), 5.05 (s, 2H -NCH2-), 7.14
(t, J=8.42 Hz, 1H, Ar-H),. 7.32 (dd, J758HZ 126HZ, 1H, ‘Ar-H), 7.48
(dt, J864HZ 2.1 Hz, 1H, Ar-H), 7.53 (dd, 989HZ 1.89 Hz, 1H Ar-H),
7.75 ( 1H,
Ar - H) dﬁﬂeg ?gwh%o ﬁs&%‘)’ﬁ tdé}j@r s‘?b%t&%%'“y]?g%g? Iéizmﬁg'é (s) 1735
(Ss)as tiugg@f(Egcpmple 1, Step f).
2-[(4-Brom'o-z—fluorophenyl)'me{hyl] sgiro[iSoguinoline-4(1H),3‘¥ o ',
errolidine]-1,&3@'(2H)—tetrone U
NMR (DMSO-dg, 400 MHz): § 3.47 (q, J=18.24 Hz, 2H, -CH9CONH-), 5.06 (s,
. 2H, -NCHg-), 7.14 (t, J=8.2 Hz, 1H, Ar-H), 7.33 (dd, J=8.28 Hz, 1.71 Hz, 1H,
Ar-ﬁ), 7_.55 (ddq, lJ-.=9.9 Hz, 1.8 Hz, 1H, Ar-H), 7.62 (t, J=7.6 Hz, 1H, Ar-ﬁ); 7.68
(d, J=7.78 Hz, 1lH, Ar-H), 7.78 (dt, J=8.85 Hz, 1.12 Hz, 1H, Ar-H), 8.15 (dd,
10 J=7.86 Hz, 1.3 Hz, 1H, Ar-H), 12.01 (s, 1H, -CONHCO-)
IR (KBr, em™}): 3450 (m), 3250 (m), 1730 (s), 1680 (s), 1490 (m), 1345 (m),
1180 (m), 875 (m)
MS (m/e): 430 (M*), 387 (M*-CONH), 200 (M*-CONH, -CHCgH3BrF)
Anal, Caled.: C, 52.92; H, 2.8_0; H, 6.50 U,



I\/B(rﬂe) 448 (IM), 405 (M+-CONH) Anal . Cal cd. C, 50.80; H, 2.47,;
N, 6.24 Found: C, 50.73; H 2.52; N, 6.16 15 M P. 231-232C,

[:2-[ (4- Brono- 2-f | uor ophenyl ) methyl] -7-fl uoro] spiro[isoguinoline- 4(1
H,3 -pyrrolidine] -1,2'3,5 (2H -tetrone NVR (DVSO d6, 408HR49829-/613. 42
(dd, J=18.3 Hz, 2H1, -CH2CONH), 5.06 «(&L,-2H, NCH2-), 7.15 (t, J=8.21 Hz,
IH, Ar-H, 7. 32 (dd, J=8.21 Hz, J=1.9 Hz, 1H, Ar-H), 7.53 (dd, J=9.9 Hz,
19@ 1H, Ar-H), 7.67 Cdt, J=8.42 Hz, 2.74 Hz, IH Ar-H), 7.81 (dd,

J=8 4 Hz, 4.84 Hz, 1H, Ar-H), 7.89 (dd J884Hz 2.73 Hz, 1H, X Ar-H),
12. (s, P c r 0 (n') 3270
(s) 1 1%'?}(&,1%@0 (s%’ﬁ?ﬁ“m %5923“2? 17243, (1%({1@ Mﬁﬁ*m&ﬂﬁ%‘?

50. 80; H 2.47; N, 6.24 Found: C, 50.52; H, 2.53; N, 6065 M P.

189-190C. MeP¢ rﬁfﬁ“} Br 0”‘)4@5 hguggophenyl ) met hy V- 8-f1 uor o] spiro[isoguinoline-
4(1 H), 3 -pyrrolidi neI 5 (2H)-tetrone NVR (DMSO d6, 400 MLHz): 6
3.5 (dd, J=18.32 Hz, CHZCO\IH—) 5.03 (dd, J=15.34 Hz, 2H, -NCH2-),

7.17 (1, Kbl 2aida. 1Hc Ab; 72%@ (9de.gd=8 21 te. 147 He 1H AoH)

7.43 (d. 1H, Ar- 8.42 Hz, 1H, Ar-H), 7.52-7.56 (m
2H, A§ %Wnég (m 1HC) AB: % 4 55%2 - CONHCO')  t OI_?R(KB_r, _cml§:
3460 (rr) 3380 (s), 1740 (s), 11690 (s) M5 (nfe): 449 (MeH) +

5 M.P. 187-188°C.

\ .
N [2-[(4-Bromo-2-fluorophenyl)me thyll-6-chloral spirolisoquinoline-
4(1H),3'-pyrrolidinel-1,2',3,5'(2H)-tetrone

* NMR (DMSO-dg, 200 MHz): & 3.46 (q, J=18.3 Hz, 2H, -CHyCONH-), 5.06 (s,
2H, -NCHyCgH3BrF), 7.14 (t, J=8.0 Hz, 1H, Ar-H), 7.36 (d, J=8.8 Hz, 1H,
Ar-H), 7.57 (dd, J=8.4 Hz, 1.8 Hz, 1H, Ar-H), 7.68 (dd, J=8.6 Hz, 1.2 Hz, 1H,
Ar-H), 7.98 (s, 1H, Ar-H), 8.18 (d, J=8.4 Hz, 1H, Ar-H), 12.0'(s, 1H, -CONHCO)

'0IR (KBr, em=1): 3310 (s), 1745 (s), 1715 (m), 1675 (s), 1430 (m), 780 (m)

MS (m/e): 485 (M+H)*

Anal. Caled.:  C, 49.01; H, 2.38; N, 6.02°
Found: C, 48.93; H, 2.37; N, 5.97

Mtpo 196_197°C.

[2-[(4-Bro'no—2-f1uoropheny1)methy]]—5-fluorc] splro[lsoqumolme- _
4(1H),3'—pyrrolldme]-1 2 3,5'(2&)—tetrone ' '

ISNMR (DMSO-dg, 400 MHz): & 3.20 (dd, J=18.56 Hz, 1.97 Hz, 1H, -CH,CONH-),
333 (ad, J=18.56 Hz, 2.74 Hz, 1H, -CHyCONH-), 5.05 (dd, J=15.3 Hz, 2H,

4 -NCHg-), 7.16 (t, 3=8.27 Hz, 1H, Ar-H), .34 (dd, J=8.32 Hz, 1.72 Hz, 1H, Ar-H),

7.54 (dd, J=9.85 Hz, 1.88 Hz, 1H, Ar-H), 7.67-7.75 (m, 2H, Ar-H), 8.03 (m, 1H,
Ar-H), 12.2 (5, 1H, ~CONHCO-) - |



Anal . Cal cd.: C, 50.80; H 2.47; N, 6.24 Found: . C, 50.44; H,
2:81; N, 5.87. [2-[(4-Brono-2-fluorophenyl)nmethyl -7-nmethoxy]. *
spirof[isoguinoline- 4(1H), 3" -pyrrolidinej -1,2',3,5 (2H)-tetrone NWR
(DVMBO-d6, 400 MHz): "6 3.31 (dd, J=18.43 Hz, 2H, -CH JCd.85 (s, 15
3H, -OCH3), 5.06 (s, 2H, -NCH2-),.7%-13 (t, J=8.3 Hz, 1H, Ar-H), 7.31-7.36
(m 2H, Ar-H, 7.52 (dd, J=9.8 Hz, 1.9 Hz, 1H Ar-H), 7.6-7.61 (m 2H, _
Ar-H), 11.95 (s, 1H1, -CONHCO-) IR (KBr, cmil): 3250 (s), 1735 (s), 168Q
(s) AHP-9329/Cl -74- M5 -(ime): 461 (MtH) + Anal . Cal cd.: C, 52.08;
H, : 8,07 ; WY ; 23; N, 5.86 MP. 160-161C.
[6-%@%%?’2'\&-?( - b:’;d;ér?r’o%g177?835,){)%%%@’)%?%;{ Iﬁb ﬁ?ret hoxy] sirotisoquinoline-
4(1 H),3 -pyrrolidine] -1,2",3,5 (2H) -tetrone 5 NVR (DWI SO d6, 400 MHz):
6 MS3@n/edtd, J=1f4glvYyz, 2H, -CH2CONH-), 3.96 (s, 3H, -OCH3), 5.05 (s, 2H,
-NCH2-), 7.12 (t, J=8.24 Hz, '1H, Ar-H), 7.32 (dd, J=8.08 Hz, 1.65 Hz, 1H,
Ar-H), 7.52 (dd, J=9.8 Hz, 1.95 Hz, IH Ar-H), 7.68 (s, IH Ar-H, 8.09 (s,
1H, AAsL l@)gled.i. 93C{ 50.804H, 2QBDINC®.94 | R (KBr, cm1): 3400 (m, 3360 (s), 1730
(s) 0 (s) 1 { Vs 8 (MtH) +, 495 (M++H CONH), 467 ’
(ML HOO) An%%'é’l%%“’“@,“'%. 56: H 2.24. N, 5.20 Found: C
44.26; H, 2.82; N, 4.97 MP. 134-1360C. :

5 M.P. 202.5~203.5°C.

[2-[(4-Bromo-~2-fluorophenyl)methyll-6-fluord] spirofisoquinoline- - -’
4(1H),3'-pyrrolidine]-1,2',3,5'(2H)-tetrone
» NMR (DMSO-dg, 400 MHz): § 3.44 (s, 2H, ~-CHoCONH-), 5.05 (s, 2H, -NCHs-),
7.14 (t, J=8.42 Hz, 1H, Ar-H), 7.32 (dd, J=7.58 Hz, 1.26 Hz, 1H, Ar-H), 7.48 (dt,
J=8.64 Hz, 2.1 Hz, 1H, Ar-H), 7.53 (dd, 9.89 Hz, 1.89 Hz, 1H, Ar-H), 7.75 (dd,
9.69 Hz, 2.32 Hz, 1H, Ar-H), 8.22 (dd, J=8.84 Hz, 5.89 Hz, 1H, Ar-H), 12.0 (s,
10 1H, ~-CONHCO-)
IR (KBr, em~1): 3400 (m), 3260 (s), 1735 (s), 1680 (s) _
MS (m/e): 448 (M%), 405 (M*-CONH)
v

Anal. Caled.:  C, 50.80; H, 2.47; N, 6.24
Found: C, 50.73; H, 2.52; N, 6.16

15 M.P. 231-232°C.

: [2—[(4-Bromo—z-fluorophenyl)me-thyl'l--'?-f luoro] §piro[isoquiné1ine- :
4(1H),3'-pyrrolidine}~1,2'3,5(2H)-tetrone

NMR (DMSO-dg, 400 MHz): § 3.42 (dd, J=18.3 Hz, 2H, '-CH,CONH-~), 5.06 (s,

2H, NCHg-), 7.15 (t, J=8.21 Hz, 1H, Ar-H), 7.32 (dd, J=8.21 Hz, J=1.9 Hz, 1H,

Ar-H), 7.53 (dd, J=9.8 Hz, 1.9 Hz, 1H, Ar-H), 7.67 (dt, J=8.42 Hz, 2.74 Hz, 1H,

Ar-H), 7.81 (dd, J=8.64 Hz, 4.84 Hz, 1H, Ar-H), 7.89 (dd, J=8.84 Hz, 2.73 Hz, 1H,
2 Ar-H), 12.01 (s, 1H, -CONHCO-)



2- Met hyl spi ro[isoguinol.ine-4(1H),3' -pyrroLidine]-1,2',3,5 (2H) -tetrone NWVR
(DWSO-d6, 400 MHz): 6 3.24 (s, 3H, -NCH3), 3.43 (q, J=18.38 Hz, 2H, 1 5
-CH2CONH-), 7.58:7.64 (m 2H, Ar-H), 7.74 (dt, J=7.64 Hz, é}gp_

Ar-H), 8.15 (dd, J=7.72 Hz, 0.94 Hz, IH, Ar-H, 12.0 (2, - ) I'R
(KBr, cm1): 3340 (s), 1720 (s), 1660 (S)3 1310 (s), 765 (m M5 (nme):

258 (M) AHP-9329-/ C | -75- Anal. Calcd. - C,-60.47; H 3.90; N, 10.85
Foundiv C, 60.27; H 4.03; N, 10.82 MP 224-225C. 2-E

t hyl spi ro[i sogui nol i ne- 4( IH,3 -pyrrolidine]-1,2", 3,5 (2H)-tetrone NI\/R

( DVSO- d6, 4B(1KIBIrl;§em b): 13460 (h), 3279.(5), 1225 &, IGBNQHZCHB) 3.45 (q, ' 5

J=18. 35 Hz, - CH2CONH- ), 49(q J=6.9 Hz, 2H, - NCH2CH3), 758764(m
2H, Ar-H) dt, J=7.45 Hz .46 Hz, IH Ar-H), 8.16 (dd, J=7.88 Hz,
1.19 Hz, 1+MSﬁmlé)a 11. 989(1§+Hi'ﬂ “CONHCO-) IR (KBr, cm1): 3300 (s), 1730
(s), 1710 (s), 1670 (s), 1465 (m), 760 (m MS (nfe): 273 (MrH) + 10
Anal . Calc

. C 61.76; H 4. 44 N,..10. 29 Found: C, 61.45; H,
4.44; N, 13"?&- Rpisd-i133C) $480; H, 2.475'N, Y -
2- Propy! spiFoahdsoqui nol o;sozazglﬁ,,zsss,mm.om di ne] -1,2',3,5 (2H)-tetrone NMR
(CDVBO-d6, 400 MHz): 6 0.84 (t, J=7.4 Hz, 3H, -NCH2CH2CH3), 1.51-1.61
(m 2H, -NCHOCH2CH3), 3.35 (q J=18. 3 Hz, 2H, -CH2CONH), 3.85 15 (t, J=7.2
Hz, 2H, 5- NOHPCHBEHBP®C7. 58-7.65 (m 2H, Ar-H), 7.73 (dt, J=7.64 Hz, 0.97
Hz, 1H Ar-H), 8.16 (d, J=7. 84_Hz, 1H, Ar-H), 11.98 (s, 1H, - CONHCO)

(N [2-{(4-Bromo-2-fluorophenyl)methyl -8-fluoro] spirolisoquinoline-
4(1H),3'-pyrrolidinel-1,2',3,5'(2H)-tetrone

- NMR (DMSO-ds, 400 MHz): & 3.5 (dd, J=18.32 Hz, 2H, ~-CH9CONH-), 5.03 (44,
J=15.34 Hz, 2H, ~-NCHgq-), 7.17 (t, J=8.21 Hz, 1H, Ar-H), 7.33 (dd, J=8.21 Hz,
1.47 Hz, 1H, Ar-H), 7.43 (d, J=8.42 Hz, 1H, Ar-H), 7.46 (4, J=8.42 Hz, 1H, Ar-H),
7.52-7.56 (m, 2H, Ar-H), 7.79 (m, 1H, Ar-H), 12.04 (s, 1H, ~-CONHCO-)

.10 IR (KBr, em~1): 3460 (m), 3380 (s), 1740 (s), 1690 (s)
MS (m/e): 449 (M+H)*
Anal. Celed.:  C, 50.80; H, 2.47; N, 6.24

N ~ Found: ' C, 50.44; H, 2.81; N, 5.87.

[2-[(4-Bromo-2-fluorophenyl)methyll-7-methoxyl spirolisoquinoline-.
'4(1H),3'-pyrrolidine]-1,2',3,5'(2H)-tetrone

NMR (DMSO-dg, 400 MHz): 6 3.31 (dd, J=18.43 Hz, 2H, ~CHyCONH-), 3.85 (s,

15 3H, ~OCH3), 5.06 s, 2H, -NCHg-), 7.13 (t, J=8.3 Hz, 1H, Ar-H), 7.31-7.36 (m,
2H, Ar-H), 7.52 (dd, J=9.8 Hz, 1.9 Hz, 1H, Ar-H), 7.6-7.61 (m, 2H, Ar-H),
11.95 (s, 1H, ~-CONHCO-)

IR (KBr, em~1): 3250 (s), 1735 (s), 1680 (s) -



e e T

IR (KBr cm 1l): 3320 (s) 1730 (s), 1710 (s), 1460 (m, 755 (n') M5 (me):
287 (MrH) +, 257 (M+-CH2CH3), 243 (M CH2CH2- CH3) Anal . Cal cd. C, 62.93;r
H 4.93; N, 9.78 2D Found: C, 62.79; H 5.06; N, 9.77 AHP-9329'
1C 1 -76- M P. '190-1920C. 2-Butyl spiro(isoqui nol i ne-Ap+$3287cpyrrol i di nel -
,2,3,5" (2H)-tetrone NVR (DMSO- d6,4 4400 MHz): 6 0.87 (t, J=7.27 Hz, 3H,
-NCHZCHZCHZCI—IS) 1.21-1.31 (m 2H -NCHZCH90HZCI—|3), 1.42-1.52 (_m 2H,

- NCH2CH2CH2CH3) , 3.44 (g, J=18.26 Hz, 2H, -CH2CONH), 3.87 (t, J=7.3 Hz,
2H 5 NCHZCHZCHZCHB) 7.58-7.64 (m 2H, Ar-H), 7.75 (dt, J=7.86. Hz, I.4
1H, Ar-H), 8.15 dd ,J=7.82 Hz, 1.27 Hz, 1H Ar-H), 11.97 (s, 1H,

CO\ME:@‘/?)Q ( KBr, 46én€r 3250 (s), 1730 (s), 1670 (s), 1465 (m, 760 (m) NS

301 (MHH) +, 271 ( M- CHZCHS) 257 (M- CH2CH2CH3) Anal . Cal cd.:
6 7 3 C) 63.87; H 5.31; N, 9.25
E&%Bc:fi% ISQA%’E%% §jol§/bph§r 1 3(2H, 4H)-isoquinolinedi one Anhydrous
rmnomedyI anmi ne Q@sl.Shalds323; Nhﬁcﬂﬁgh a solution of honophthalic
anhydride (10.0 g, 61.73 mmol) in anhydrous THF (200 nL) for 10 mi nutes.
The formed suspension was stirred for 1 hour and the volatiles were 15 *
r enciidt 169-18&. The resi due was taken in DVF (200 ni) and the suspension
was stirred at 1800C for 10 hours. After cooling, the brownish solution was
poured into H20, extracted with Et OAc and dri ed over MgS04. The crude

{6-Bromo-2-[(4-bromo-2-fluorophenyl)methyll-7-methoxylspirolisoquinoline-.
4(1H),3'-pyrrolidine]-1,2',3,5'(2H)-tetrone ' RN

o

5 NMR (DMSO-dg, 400 MHz): & 3.38 (dd, J=18.11 Hz, 2H, -CH9CONH-), 3.96 (s,
3H, -OCHg), 5.05 (s, 2H, -NCHg-), 7.12 (t, J=8.24 Hz, 1H, Ar-H), 7.32 (dd,
~  J=8.08 Hz, 1.65 Hz, 1H, Ar-H), 7.52 (dd, J=9.8 Hz, 1.95 Hz, 1H, Ar-H), 7.68 (s,
1H, Ar-H), 8.09 (s, 1H, Ar-H), 11.93 (s, m, ~CONHCO-)
IR (KBr, em~1): 3400 (m), 3360 (s), 1730 (s), 1680 (s)

10 MS (m/e): 538 (M+H)*, 495 (M+H-CONH), 467 (M*+H-CONHCO)

Anal. Caled.: C, 44.56; H, 2.24; N, 5.20
Found: C, 44.26; H, 2.82; N, 4.97

M.P. 134-136°C.

9-Methylspirolisoquinoline-4(1H),3'-pyrrolidinel-1,2',3,5'(2H)~tetrone
NMR (DMSO-dg, 400 MHz): & 3.24 (s, 3H, -N-CHy), 3.43 (g, J=18.38 Hz, 2H,
15 ~CHoCONH-), 7.58-7.64 (m, 2H, Ar-H), 7.74 (dt, J=7.64 Hz, 1.2 Hz, 1H, Ar-H),
8.15 (dd, J=7.72 Hz, 0.94 Hz, 1H, Ar-H), 12.0 (2, 1H, ~-CONHCO-) '

IR (KBr, em~1): 3340 (s), 1720 (s), 1660 (s), 1310 (s), 765 (m)

MS (m/e): 258 (M)



¢

product was recrystallized-from acetone/ether/hexane (at OC) to yield a
yellow solid, mp. 120-121C (7.9 g, 73.1%. 20 NVR (D. M5O d6, 400 MHz): 6
3.18 (s, 3H, -NCH3), 4.12 (s, 2H, -CH2CONCH3), 7.36 (dﬁjizgﬁgz }—%1 1H,
Ar-H), 7.47 (t, J=7.37 Hz, I H - Ar-H), 7.64 (t, J=7.45 AHFP Iy "8 02
(d, J=7.87 Hz, 1H, Ar-H) AHP-9329 [3_-77- IR (KBr, cml): 3420 (m,

1720 (s), 1665 (s), 1460 (m), 735 (m M (nle): 175 (M+), 118
(M-LCONCH3) Anal . Cal cd.: C, 68.56; H, 5.18; N, 8.00 Found: C,
68.57; H 5.40; N, 8.01. 5 The foll ow ng corrpou'nd was obtained in
subst ant I e, SaRe gypdne t Exarrpl e 2. 2-Ethyl-1, 3(2H,

4H) - i soqu AI?AAOFF%@; one@Nl\/R (’Dﬁf\/lgsggﬁ 1288 6 1.1 (t, J=7.0 Hz, 3H,
_NCHo1CH®unds g9 (g, 603 1H, 4% N\i98813 4 11 (s, 2H, -CH2CO),
7.34-7.49 (m 2H, Ar-H), 7.63 (dt, J78Hz '2.0 Hz, 1H, Ar-H), 8.05 (d,
J=7.6_Hzy d HZ%Q'Z %3 10 IR (KBr, crml): 3420 (m, 1710 (s), 1650 (s), 1450
(s), 7407TM ? 189 (NWw), 174 (N +CH3), 146 (M+-CH3,-CO, 118
(ML+- CONCH2CH3) , 90 (IVHr CON( CH2CH3) CO) Anal . Cal cd.: C, 69.83; H 5. 86;
N, 7.40 Found: C, 69.64; H 5.73; N, 7.36 15 M P. 103-104C. EXAWPLE

3 2-Met hvl spirofisoguinoli ne- 4(

3 " Pty ,3,5' (2H)-tetrone
O aCO v &f B J it ]

_l" & r ahydr o-

I 3 - pyrrolldlne]

-1,2'
K

NMR (DMSO-dg, 400 MHz): & 1.09 (t, J=7.0° Hz, 3H, -NCH9CHg), 3.45 (q,
{ 5 J=18.35 Hz, 2H, ~CH2CONH-), 4.9 (q, J=6.9 Hz, 2H, -NCH3CH3y), 7.58-7.64 (m,
o 2H, Ar-H), 7.75 (dt, J=7.45 Hz, 1.46 Hz, 1H, Ar-H), 8.16 (dd, J=7.88 Hz, 1.19 Hz,
1H, Ar-H), 11.98 (s, 1H, ~-CONHCO-)
* IR (KBr, em~1): -3300 (s), 1730 (s), 1710 (s), 1670 (s), 1465 (m), 760 (m)

MS (m/e): 273 (M+H)*

10 Anal. Caled:  C,61.76; H, 4.44; N, 10.29
Found: C, 61.45; H, 4.44; N, 10.22

M-Po 183—185°C-

2-Propylspirolisoquinoline~4(1H),3'-pyrrolidine]l~1,2',3,5'(2H)-tetrone -

NMR (DMSO-dg, 400 MHz): 6 0.84 (t, J=7.4 Hz, 3H, -NCH9CHyCH3),
1.51-1.61 (m, 2H, -NCHoCHoCH3), 3.35 (q, J=18.3 Hz, 2H, -CHoCONH-), 3.85

15 (t, J=7.2 Hz, 2H, -NCHyCHyCHg3), 7.58-7.65 (m, 2H, Ar-H), 7.73 (dt, J=7.64 Hz,
0.97 Hz, 1H, Ar-H), 8.16 (d, J=7.84 Hz, 1H, Ar-H), 11.98 (s, 1H, -CONHCO)

IR (KBr, em~1): 3320 (s), 1730 (s), 1710 (s), 1460 (m), 755 (m)
MS (m/e): 287 (M+H)*, 257 (M*-CHyCH3), 243 (Mf-CH9oCHo-CH3)

Anal. Caled.: C, 62.93; H, 4.93; N, 8.78
2 Found: C, 62.79; H, 5.06; N, 8.77



-1, 3-.di oxo- 4-i soqui nol i necarboxylic acid nethyl ester (2.5 g, 8.62 mmol) in

anhydrous THF (80 nL) was added lithium bis(trinmethylsilyl)amde (17.24n.,*

AHP-9329 /Cl -78- 17.24 mmol, 1.0 Min THF) over a 10 mnute period. After

stirring at -78C for 10 hours, the m xture was pour ecAHRt®3292€1 aci difi ed

with HC1 (2N), extracted wth Et and dried over MgSO4. The crude

product was purified by flash chroffography (hexane/ EtOAc 1/1) to yield a

white solid, mp. 224-2250 C (1.25 5 g, 56.8%. NWVR (DM SO d6, 400 MHz):

3 23 (s, 3H -N-CH3), 3.43 (g, J=18.3 Hz, 2H, -CH2CONHCO-), 7.60-7.62 (m,
AM—Z'P-I) %ﬁog?t, J=7.6 Hz, 1.22 Hz, 1H, Ar-H), 8.14 (dd, J=7.72 Hz,

0 95 f r-Hf, 12.0 (s, IR, -CONHCO-) IR (KBr, cmll): 3340 (s), 1725

(s), 1660 (s), 1310 (s), 765 (m O 0O Ms (me): - 259 (M+H)+ Anal. Cal.ed.

~ for C13H ON2O4xI / 4H20: C, 59.42; H 3.91; N, 10.66 Found:

C, 59.44; _H 3.97;. N, 10, 54.. T e foIIovm ng conpou unds were obtained in

Jinoline 3'=pyreelidinel~1425, 3 :5'(2H }-tetrone

7- Chl or o- 2- nethylsplro[lsogw nollne 4(1 H)3' -pyrrolidine] -

L AT SR L 0 T

J 8 51 2Il-|zl 32.(88 2, -nauzmgg_zcnana AT+1, 5]2=an32HHZ-N CH,EHRCH, 02 (brs,

m 3 131 1180
690 N@i{ Hg ]2){’29?-%5& l{% %né{zls) §a7° f ofi%r] 3 §\|5)0104 X
1, % 5 pRCHe @l&g HBp, %589-64(mg 285 Ar-H), 7.75 (dt, J= 7 ss Hz, 1.4 Hz, 14,

~

Ar—g) 8.15 (dd, J=7.82 Hz, 1.27 Hz, 1H, Ar-H), 11.97 (s, 1H, ~-CONHCO) J

IR (KBr, em~1): 3250 (s), 1730 (s), 1670 (s), 1465 (m), 760 (m)
= MS (m/e): 301 (M+H)*, 271 (M*-CH9CH3), 257 (M*-CHoCH3CH3)

_ Anal, Caled.: C, 63.99; H, 5.37; N, 9.33
10 Founad: C, 63.87; H, 5.31; N, 9.25

M.P. 143-144°C.

EXAMPLE 2

2-Methyl-1,3(2H, 4H)~isoquinolinedione

Anhydrous monomethylamine was passed thi*'ough a solution of
homophthalie anhydride (10.0 g, 61.73 mmol) in anhydrous THF (200 mL) for 10
minutes. The formed suspension was stirred for 1 hour and the volatiles were

15 removed in vacuo. The residue was taken in DMF (200 mL) and the suspension
was stirred at 180°C for 10 hours. After cooling, the brownish solution was
poured into Hg0, extracted with EtOAc and dried over MgSO4. The crude
product was recrystallized from acetone/ether/hexane (at O°C) to yield a yellow
solid, m.p. 120-121°C (7.9 g, 73.1%).

20 NMR (DMSO-dg, 400 MHz): 6§ 3.18 (s, 3H, -NCH3), 4.12 (s, 2H, -CHsCONCH3g), -
7.36 (4, J=7.67 Hz, 1H, Ar-H), 7.47 (t, J=7.37 Hz, 1H, Ar-H), 7.64 (t, J=7.45 Hz, .
1H, Ar-H), 8.02 (d, J=7.87 Hz, 1H, Ar-H)

”n

4



-

Found: . _ - C 52.72; H 3.14; N, 9.33
AHP-9329/ d.- -79- MP. 234-236C :

6-"Chl or o- 2- et hyl spi rol i sogui nol i ne-4(1H) 3" - pyrrolidine] - -9399.
1,2' 3,5 (2H) -tetrone NVR (D. NBO-d6, 400 Miz): 6 3.22 (s, AHE-93%ME] . 3. 38
(s, 2H, CH2CONH), 7.66 (dd, J=8.55 Hz,_7%.02 Hz, 1H ~Ar-H), 7.92 (d, J=1.97
Hz, 1H, Ar-H), 8.13 (d, J=8.52 Hz, 1H, Ar-H), 11.99 (s, IH -CONHCO) 5 IR
(KBr,\gm1): 3350 (m, 1750 (s), 1730 (m), 1660 (s), 1310 (s), 690 (m MS

(me): 293 (M +H)+ Anal . Cal cd. C, 53.35; H, 3.10; N, 9.57 Found:
C, 53.43; 1R (BBES%emN): 938 (A 1'221}3(3)21%%5 (s), 1460 (m), 735 (m) S
6- Br oi no- 2- net hyI spi ro[isogui nol i ne- -( I'H, -pyrrol I di ne] -

1,2',3,5 (2H -tetrone 1 0 NVR (DVBO-d6, 400 MHz): 6 3.22 (s, 3H, - NCH3),

3.37 (s, 2MS (eRCONH ) 1757(N60), (I8 (M=&OGCH3) 1.67 Hz, |IH Ar-H), 8.05 (m
2H, Ar-H), 11.98 (s, 1H -CONHCO-) IR (KBr, cm1): 3260 (s), 1720 (s), 1660

(s) Ms (me): 337 (MrH) + 15 Anal . Cal cd. C, 46.31; H 2.69; N,
8.31 FoundAnal. Caled:: C, C46868; Hy 52850, A\008. 01 M P. 245-247C.
Found: C, 68.57; H, 5.40; N, 8.01,
5 The following compound was obtained in substantially the same manner as
\ - that of Example 2.
‘\/;

2-Ethyl-1,3(2H, 4H)-isoquinolinedione

-~ NMR (DMSO-dg, 200 MHz): § L.l (t, J=7.0 Hz, 3H, ~-NCH3CH3), 3.89 (q, J=6.8
Hz, 2H, -NCH,CH3y), 4.11 (s, 2H, ~CH9CO), 7.34-7.49 (m, 2H, Ar-H), 7.63 (dt,
J=7.8 Hz, 2.0 Hz, 1H, Ar-H), 8.05 (d, J=7.6 Hz, 1H, Ar-H)

10 IR (KBr, em™1); 3420 (m); 1710 (s), 1650 (s), 1450 (s), 740 (m)
MS (m/e): 189 (M*), 174 (M*-CHg), 146 (M*-CH3,~CO), 118 (M*-CONCHCH3),
90 (M*-CON(CH3CH3)CO)
Anal. Caled.:  C, 69.83; H, 5.86; N, 7.40

Found: C, 69.64; H, 5.73; N, 7.36

I 15 M.P. 103-104°C.

EXAMPLE 3

2-Methylspirolisoquinoline-4(1H),3'-pyrrolidine]l -1,2',3,5'(2H)-tetrone -

¢ To a cold (-78°C) solution of 4-(2-amino-2-oxoethyl)-1,2,3,4-tetrahydro-
1,3-dioxo-4-isoquinolinecarboxylic acid methyl ester (2.5 g, 8.62 mmol) in
anhydrous THF (80 mL) was added lithium bis(trimethylsilyl)amide (17.24mL,



L]

AHP-9329/ d -80- EXAMPLE 4 6-Chloro-2-Methyl-1 ,3(2H,

4H) - i soqui nol i nedi one In a pressure glass vessel were placed

5- ohl oro- 2- (net hoxycar bonyl ) - benzeneacetic acid nmej gyl qesd £¢4(20.0 g,
82.47 mmol) and MeOH (150 nlL). Anhydrous nononet hyl am ne was passed thr ough
the m xture for 30 mnutes.. The vggsel was introduced into an oil bath and
heated at 750C for 24 hours. 5 After cooling to roomtenperature, the

m xture was poured into H20, "acidified with HC1 (2N), extracted with EnGAc,
and dried over MySO4. The crude product was purified by flash

chr en2dagmabhy.0( MeinaIBE Eo@éca A0 lhirnute period, aAftet btivvisglait d78hC for 167- 180*C

1 18 ey e BB s o iy it % aubERY, S0

cm Wjth Eme.c( and dded ofed MgSIp (Rl crifle pnoylueiswas) purified by plash (M), 152 |

(gﬁﬁ’a‘*g“% PRGBS 11 A g R i PHAOG R ompound s

eSa &§%)n substantially the sanme rranner as that of Exanpl e- .
7 Chl oro- 2-net hyl - 1, 3(2H, 4H)-i sogui nol i nedi one NWR (DI\/SO de, 200 MHz): 6

3 150 oo R wafn? 1s (i T4 36 200k 348, b 100 Sl o) A0
(KBrergquyHcmzou&m.sz?&ﬂ, @H),, AGGD5 7B (4t 285.6 rilz, 1722 (Ha, 1B, (rﬂ e):
209 AeMy), 8,18 tad, M7 TNEERY 05 104 1V ﬁgﬁ()q?b‘é}ﬂu ~CONHCO-)

4

IR (XBr, em=1): 3340 (s), 1725 (s), 1660 (s), 1310 (s), 765 (m) N
i0MS (m/e): 259 (M+H)*
Anal. Caled. for C13HgNgO4x1/4H90:  C, 59.42; H, 3.91; N, 10.66
Found: C, 59.44; H, 3.97; N, 10.54.
The following compounds were obtained in substantially the same manner
as that of Example 3. -
7-Chloro-2-methylspirolisoquinoline-4(1H)3'-pyrrolidine]- e

1,2,3,5%(2H)-tetrone

15 NMR (DMSO-dg, 400 MHz): & 3.23 (s, 3H, -NCH3), 3.4 (q, J=18.26 Hz, 2H,
-CH9CONH-), 7.7 (4, J=8.45 Hz, 1H, Ar-H), 7.82 (dd, J=8.51 Hz, 2.38 Hz, 1H,
Ar-H), 8.09 (d, J=2.31 Hz, 1H, Ar-H), 12.02 (brs, 1H, -CONHCO-)

IR (KBr, em™1): 3440 (m), 1720 (s), 1660 (s), 1310 (m), 1180 (m), 690 (m)

MS (m/e): 293 (M+H)*

20 Anal. Caled. for C13HgN9ClO4 x 1/3 H0: C, 52.56; H, 3.13; N, 9.38 _
Found: C,52.72; H, 3.14; N,9.33 .



AHP- 9329 I Cl -81- Anal. Calcd.: C, 57.30; H 3.85, N, 6.68 Found:

C “57.34; H 3.84; N, 6.60 MP. 158-160C. EXAMPLE 5

(‘2- Car boxyphenyl ) propanedi oi ¢ Acid Dinethyl Ester To a ra%ﬂh]ﬁﬁstllrred coI d
suspension (00 C) of 2-bronobenzoic acid (30.0 g, 5 149 2)9 Céuprous
bromde (2.14 g, 14.93 mml) and di ne Tﬁ% mal onate (300 nmL) was added NaH
(80%in mneral oil, 10.75 g,  358. 37 T) over a 30 mnute period, while a
stream of dry N2 was passed over the mixture. After the addition of the NaH
had been conpleted, the m xture was stirred for 10 m nutes at room

t enper at urg mng3pBsgraut es at 700C (external oil bath 1 O tenperature). At
this point, the suspension had turned to a solid nmass, which was di ssol ved
in H20 (1000 ni). The aqueous |ayer was extracted with-diethyl ether (3x500
m) and was acidified with HC1 (2N). The mixture was extracted wth Et OAc
and dried over I\/gSOél. 2 rbﬂdl ch was

recrystallized from - o (34.2 g). 15
NVR (D. M5O d6, 400 MHz): 6 3.67 . 1],3',3,6{&2H)—g!@@043) 23, 5.72 [s, 1H,
-CH((I)ZCHB)OO 7.3 (d, J=7.76 Hz, 1H, Ar-H), 7.45 (dt, J=7.66 Hz, 1.12 Hz,
1H, Ar-H) 66 Hz, 1.45 , 1.33

“H, 1H AN (lg‘ﬂ.§02dq,s4001’\1ﬁzi oo H- 221@,("11:&-1‘2%;? )3 395602(%@&2@6}1311- )41750 .
Ei/%" Q%ZJ,SED{ SE (dd,ﬁﬁ@ dssﬁlz, i‘ﬁ@Q-lA:A‘ ,NDH, AZla?Q( W).QQ(H l\ﬁ51(797/1!?, }—IH’ ‘2”8%’5? GMCS&I, 220
’ \ . oun

57 05, I75-51 Hen HHpATE. |b85% utmcoy o

\ - | |
A 5 IR (KBr, em~1l): 3350 (m), 1750 (s), 1730 (m), 1660 (s), 1310 (s), 690 (m)

MS (m/e): 293 (M+H)*

Anal, Caled.: = C, 53.35; H, 3.10; N, 9.57
Found: C, 53.43; H, 3.09; N, 9.38

M.P. 213-214°C.

6~Broino-2~-methylspirolisoquinoline=4~(1H),3'-pyrrolidine] -
1,2',3,5"(2H)-tetrone

10 NMR (DMSO-dg, 400 MHz): 6§ 3.22 (s, 3H, -NCHg), 3.37 (5, 2H, -CHCONH-),
7.80 (dd, J=8.42 Hz, 1.67 Hz, 1H, Ar-H), 8.05 (m, 2H, Ar-iD), 1198 G, 18,
~CONHCO-)

IR (KBr, em~1): 3260 (s), 1720 (s), 1660 (s)

MS (m/e): - 337 (M+H)*

15 Anal. Caled.:  C, 46.31; H, 2.69; N, 8.31
Found: C, 46.04; H, 2.66; N, 8.01

M.P. 245-247°C. "



AHP-9329/ C 1 -82- The foll ow. ng conpounds were prepared in substantlal ly

t he sanme manner as that of Exanple 5. *
(2- Carboxy- 6-f1 uor ophenyl ) pr opanedi oi ¢ Aci d Dinethyl Ester NVR (DWI SO d6,
400 MHz): 6 3.68 Es, ‘6H, (-CO2LMe)O, 5.79 (s, 1H,, AAHBH9328/7112 (dd,
J=10.06 Hz, 2.61 Hz, IH Ar-H), 7.88-(dt, J=8.48 Hz, 2.64 Hz, 1H, 5 Ar-H),
8.03 (dd, 8.77 Hz, 6.17 Hz, IH, Ar-H IR (KBr, cml): 3400- 2700 (br), 1730
(s), 1680 (s), 750 (m M5 (me): - 270 (M+), 238 (M+r-CH30H), 210 w
(M+- CH30H, -CO), 151 (M+- CH30H CO C02CH3) M P. 121.5-123.0C.

(2- Car boxy- 6- met hoxyphenyl )pro%ﬁ&ﬁci d Diethyl Ester 10 NVR (DVSO- d6,
400 MHz): 6 1.16 [t, J=7.02 Hz CH2CH3) 21, 3.79 (s, 3H, -0OCH3),
4.13 [q, J=7.02 Hz, 4H, (-COR2CH2CH3)20, 5.56 (s, 1H, ArCH-) 7.16 (dd,
J=8.63 Hz, 2.81 "dZ-Chid'rlo- Méthyl-1; (ﬂ{ ioduddlibkdioddt Ar-H), 7.42 (d,
J=2.79 Hz, 1H, Ar= ; : - — 1750 (s) 1730 (s) 15
MS (me): =~ 310 (M+), 264 (M~ EtOH), 218 (M- 2Et OH) Anal. Cal cd. C,

58. 06; HIn5a8préssurdl glass vesselCweré. §&celﬂ SQWrMRmeQHo@cQﬁ)

1)
(2- c:%enz X%acePéo%Bheré’éL}P%‘s’{%%”&%' €f49 mi)t a%d fV:l b?lr (150 lf) 9329 / CL°
Anhydrous monomethylamine was -pa_ssed _through the mixture for 30 minutes.
The vessel was introduced into an oil bath and heated at 75°C for 24 hours.
5 After cooling to room temperature, the mixture was poured into HqO, acidified
with HCl (2N), extracted with EtOAc, and dried over MgSO4. The crude product B
was purified by flash ehromatography (hexane/EtOAc 2/1) to yield a yellow solid, -’
m.p. 167-180°C (11.1 g, 64.2%).

-  NMR (DMSO-dg, 200 MHz): 6§ 3.18 (s, 3H, -NCH3), 4.12 (s, 2H, -CH5CO-), 7.52
10 (m, 2H, Ar-H), 8.04 (4, J=8.8 Hz, 1H, Ar-H)

IR (KBr, em~1): 3440 (m), 1665 (s), 1300 (s), 770 (m)
MS (m/e): 209 (M¥), 152 (M*-CONCH3), 124[M*-CON(CH3)CO-]
Anal, Caled.:  C, 57.30; H, 3.85; N, 6.68

Found: C, 57.10; H, 3.79; N, 6.69

15 The following compound was prepared in substantially the same manner as -
that of Example 4.

7-Chloro-2-methyl-1,3(2H, 4H)-isoquinolinedione
NMR (DMSO-dg, 200 MHz): & 3.19 (s, 3H, -NCH3), 4.1 (s; 2H, -CH5CO-), 7.41
(d, J=8.6 Hz, 1H, Ar-H), 7.73 (dd, J=8.2 Hz, 2.2 Hz, 1H, Ar—H), 7.96 (d, J=1.8 Hz,
1H, Ar-H)

201IR (KBr, em~1): 3420 (m), 1710 (m), 1635 (s), 1295 (m), 770 (m)

MS (m/e): - 209 (M*), 152 (M*-CONCH3), 124IM*-CON(CH3)CO

~



“83- NMR (DMBO-d6, 400 MHz): 6 3.68 [s, 6H, -(CORIC3)2], 5.74 (s,
ArSCH), 7.5 (d, J=2.02 Hz, 1H, Ar-H), 7.70 (dd, J=8.4 Hz, 198Hz

Ar-H), 7.87 (d, J=8.41 Hz, 1H, Ar-H) IR (KBr, cm1l): 340%@%8% 1745
A

(s), 1720 (s), 1695 (s). 5 MBS (nBe): 330 (M+), 298

nal .

Cal cd. : C, 43,53; H, 3.35 Found: -81- C 43.56; H 3.23 MP. 127-128C.

EXAMPLE 6 2-[(4-Brono-2-fluorophenyl) net hyl

-1,%, 3, 4-tetrahydro-1, 3-di oxo-4- isoguinolinecarboxylic Acid Mt hyl
m xture of (2-carboxyphenyl)priopanedioic acid dinethyl ester (5.0 g,

19. 84 MDA pa1tsh1eEX°12 € 267.90; \Hasgg fiqt,nsesj; for 1 and 1/2 hours.
vol atiles were renoved In X&ﬁ:ﬂ_’g

(20 ni). Fepndisecond f¢u%fe

22.91 rmrml) triet hyI am ne (15. 96 m., 114.55 mmol) and THF (150 nL). The
contents gssf flask were added to the second flask and the m xture
was sti rr ‘m nutes. The forned suspension was poured into H20

The

Est er
10

g %Lpaugl d chloride was dissolved in THF
d r ono- 2- f | uor obenzyl am ne (4.67 g,

(.1000 m), stlrred for 10 minutes and acidified with HC1 (2N). The m xture

was extracted with Et OAc and the organic |ayer was dried over

MyS04.

Evaporati on gave a' yellow sh solid whi ch was recrystallized from

acet one/ et her/ hexane (at -20*C) to

ite solid (6 91 g, mop.

149-150C). 20 NMR (DOMSO-d6, 400 MHz): 6 [3.67, 3.99 (s, - CO2CH3,
tautoneric)l, [5.06 (g, J=15.4 i (l ) IN- CH: Estérautorrerl c], 5.03
(s, 1H, -CHCOR2CH3, t-f=8nein B4 Sf~H—tautoneric) IR
(KB(,. cm1): 1675 (s), 1610 (s) 1490 (s) 795 (rr)

RN To a rapidly stirred cold suspension (0°C) of 2-bromobenzoic 8.01d (30.0- g,

5 149.32 mmol), cuprous bromide (2.14 g, 14.93 mmol) and dimethyl malonate
(300 mL) was added NaH (80% in mineral oil, 10.75g, 358.37 mmol) over a

30 minute period, while a stream of dry Ng was passed over the mixture. After
the addition of the NaH had been completed, the mixture was stirred for
10 minutes at room temperature and 30 minutes at 70°C (external oil bath

10 temperature). At this point, the suspension had turned to a solid mass, which

was dissolved in H9O (1000 mL). The aqueous layer was extracted with diethyl
ether (3x500 mL) and was acidified with HC1 (2N). The mixture was extracted
with EtOAec and dried over MgSO4. Evaporation gave an off-white solid which
was recrystallized from EtgO/hexane (-20°C) to give a white solid (34.2 g).

NMR (DMSO-dg, 400 MHz): & 3.67 [s, 6H, -CH(COyCH3)gd, 5.72 [s, 1H,
~CH(CO2CH3)gl, 1.3 (4, 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, J=7.8 Hz, 1.33 Hz, 1H,
Ar-H), 13.2 (s, 1H, -COgH)

IR (KBr, em-1): 3300-2700 (br), 1750 (s), 1730 (s), 1680 (s), 1430 (m), 730 (m)

MS (m/e): 252 (M%), 220 (M*-CH3OH), 188 (M*-2xCH3O0H)

Anal. Caled.:  C, 57.14; H, 4.80
Found: C, 57.05; H, 4.78

M.P. 119-120°C.

A



AHP- 93291 C1 -84- M5 (nfe): 405 (M+), 373 (M+-MeOH) Anal. Calcd.:

C, 53.22; H 3.23; N, 3.45 Found: - C, 52.91; H, 3.20; N, 3.27 MP.®
149- 1500C. 5 The foll owi ng conpounds were prepapgthbJoferbst antially

t he sane manner "as that of Exanple 6. .

2-[ (4-Brono- 2-f | uorophenyl ) net hyl -gsfl uoro-1, 2, 3, 4-tetrahydro- 1, 3-

di oxo-4-isoqui nolineacetic Acid Methyl Ester NI\/R (DVBO- d6, 400 I\/Hz) 6
3.98 (s, 3H, -C2CH3), 5.27 (s, 2H, -NCH2-), 7.08 (t, J=7.95 Hz, |H, Ars,H)

| 24

2

7.2 (m IH Ar-H, 7.34 (m.2H Ar-H -OH, 7.54 (m 1H Ar-H), 8.1-8.26
(m 2H ArThg following ¢otBpoundinwdre [meparedsin subs B {edly, thesame Spanees (n) NS
(ne): 391 (M- CH30H) Anal . Cal ed. C, 50.97: 1i. 2.85
N 3. 36 tpate °fﬁ%§m&wk C. 50.86: H 2.86: N 3.33 MP. 157-158C.

2-[ (4- Brom) 2 f1uorophenyl)methy] -7-nethoxy-1,2,3,4-tetrahydro-1, 3- ]
di oxo- 4-i soqui{negr &h ¢&d6, 400 MHz): 6

, 3.83 (s), 311,
- OCH3, tautorrerllc] (4 1 (q), A4. 46 (q), 2H, COZCHZCHS tautomeric], [5.05
(dd), MMR ((muso:edguuommz), SNG:Bs Ifs, 68, 25C08Me)sB, B.M9b(s5)1H,1 Mr-QH-EH- )

oo g el 5-tol0b)uz, 251 (s, 1SUARIR, 'fiss ', Haldbnd; 3X4'ms, , G, 3H
Ar-H), 8.03 (dd, 8. 77 Hz, 6.17 Hz, 1H, Ar-H)
IR (KBr, ecm-1): 3400-2700 (br), 1730 (s'), 1680 (s), 750 (m) " | ' J

MS (m/e): 270 (M*), 238 (M*-CH3OH), 210 (M*-CH30H, -CO), 151 (M*-
CH30H-CO-CO3CH3)

M.P. 121.5-123.0°C.

(Z-Carboxy-ﬁ-x_ﬁethquphényl)ﬁropanedioic Acid Diethyl Ester

10 NMR (DVMSO-dg, 400 MHz): & 1.16 [t, J=7.02 Hz, 6H, (-CO2CH2CH3)gl, 3.79
(s, 3H, -OCH3), 4.13 [q, J=7.02 Hz, 4H, (~-CO2CHCH3)gl, 5.56 (s, 1H, ArCH-),
7.16 (dd, J=8.63 Hz, 2.81 Hz, 1H, Ar-H), 7.22 (d, J=8.62 Hz, 1H, Ar-H), 7.42 (4,
J=2.79 Hz, 1H, Ar-H)

IR (KBr, em~1): 3450-2550 (br), 1750 (s), 1730.(s)

15 MS (m/e): 310 (M*), 264 (M*-EtOH), 218 (M*-2EtOH)

Anal Caled:  C, 58.06; H, 5.85
Found: C, 57.88; H, 5.67

M.P. 94.5-96.0°C.

(2-Carbox1—6—bromophenyl)prqﬁanedioic Acid Dimethyl Ester




-85- - Ar-H), [7.58 (d), 7.62 (d), tautoneric, 1H Ar-H [7.56 (d), 8.41 (d)
tautoneric, 1H, Ar-HIR (KBr, cm1): 3450 (s), 1680 (s), 1620 (s), 1610 (s)
MS (me): 449 (Mv), 403 (Me-EtOH) 5 M P. 139-140C.
6- Bromo- 1, 2, 3, 4- t et r ahydr o- 2- met hyl - 1, 3- di oxo- 4- i sogui nol i AFFcI3#AGA i ¢
Acid Methyl Ester NWR (Di vl SO d6, 400 MB3)y»: 6 [3.2 (s), 3.42 (s), 3H,
tautomeric, N-CH31, [3.7 (s), 4.01 (s), 3H tautoneric, -CO2CH3], [5.33
(s), QH, tautoneric, Ar-CH], [7.5 (dd), 7.8 (dd), tautoneric, IH Ar-H,
(8.0 (d), 8.08 (d), tautoneric, 1H, Ar-H, [8.51 (d), 7.63 (d), tautoneric,
1H, Ar-HJ I F).L 665 : 0. (9 ARPRT
311 (M) Agzgllﬁ.{ (ié%(sé'ég%, Emcwﬂzfgf 1%; 3&% 55’126\3*9’ :&@@@ﬁ-’ 64 %ul(ﬁg:ﬂ CH-),
C, 45.83; M5 $h7F2.4¢ Hz, 38, \ArH) Jo70 §d& JEBAMR,2-98 Hz, 1H, Ar-H), 7.87 (4,
(R - (+) - 2- ¢4 BHY A, -Ad-1)r ophenyl ) net hyti spiro[isogui noline-4(1H), 3' -
pyrrolidinel -1,2",3 ,5 “tetrone; (S)-(-)-2-[(4-Brono-2-fluorophenyl) net hyf
spiro[isoguinoline-4(1 H),3?- pyrrolidine] -1,2',3, 5 -tetrone
AHP- 9329- / IRKKBB6emSh)e p34)0-23Eporit 17d8 (s), 1720 (s), 1695 (s).
2-[ (4- Brono- 2-fl uorophenyl ) et hy] -1, 2, 3, 4-tetrahydr o-
1, 3- di oxo0- 4-i soqui nol i-necar boxylic Acid Menthyl Ester

5 MS (m/e): 330 (M*), 298 (M*-CH3OH)

Anal. Caled.:- C, 43,53; H, 3.35
\ Found: C, 43.56; H, 3.23

M.P. 127-128°C.

EXAMPLE 6

2-[(4-Bromo-2-fluorophenyl)methyll-1,2,3,4-tetrahydro-1,3-dioxo-4-

isoquinolinecarboxylic Acid Methyl Ester

A mixture of (2-carboxyphenyl)propanedioic acid dimethyl ester (5.0 g,
10 19.84 mmol) and SOCly (20 g) was refluxed for 1 and 1/2 hours. The volatiles"
were removed in vacuo and the acid chloride was dissolved in THF (20 mL). In a
second flask were placed 4-bromo-2-fluorobenzylamine (4.67 g, 22.91 mmol),
triethylamine (15.96 mL, 114.55 mmol) and THF (150 mL). The contents of the
first flask were added to the second flask and the mixture was stirred for 30
15 minutes. The formed suspension was poured into HgO (1000 mL), stirred for 10
minutes and acidified with HC1 (2N). The mixture was extracted with EtOAc and
the organic layer was dried over MgSO4. Evaporation gave a yellowish solid
which was recrystallized from acetone/ether/hexane (at -20°C) to yield a white
solid (6.91 g, m.p. 149-150°C).

20 NMR (DMSO-dg, 400 MHz): & [3.67, 3.99 (s, 3H, -CO9CH3, tautomerie)l, [5.06
(q, J=15.4 Hz), 5.29 (s) 2H, N-CHgq-, tautomericl, 5.03 (s, 1H, -CHCO9CHg,

d tautomerice), 7.07-8.44 (m, 7H, Ar-I_-I_—, tautomeric)

IR (KBr, em~1): 1675 (s), 1610 (s), 1490 (s), 795 (m)



Ta a cold (-78 C) solution of 2-[(4-brono-2-fluorophenyl)nethy3-1, 3(2H,
3H) -i soqui nol i nedione (9.0 g, 25.86 mml) in anhydrous THF (120 nlL) was
added 5 lithiumbis(trinethylsilyl)amde (1.0 Msolutign in THE, 56.91 ni,
56.91 ol ), dropwise over a 10 minute period. AfterABE$33HS % or 3 hours,
(-)menthyl chloroformate (8.48 m,g28.79 mmol) ‘was added and the reaction
was allowed to warmup to-roomtenperature. The m xture during that period
. turned a dark color. It was stirred an additional 30 m nutes and quenchgd
with H20. The dark 1 O solution was poured into H20, acidified with HCL
(2N) yact ed +ft +1 gani c extracts were dried over MyS04.
Evapo?gstjl('g)r?)and pu??? F@aflsc?r%q Pllpez?siﬂ chr omat ogr aphy on aci d-washed silica
gel (5% H3PO4 in MeOH) gave ‘a clear' oil (10.2 g). NWR (DI| SO d6, 200 MHz):
6 0. nklSCalcdl: 184, 5mm§l3).234¢33456 (m 1H 1 5-CQREH), 5.0-5.35 (m

Ry, ArCH H), 8.2-8. 1H, Ar-H) IR~
(cm 1$%Hd 1;806%)’ 521"7‘4%i (35%” bg]f;'bg}i'(s) 835 (n) M (mé) r ?29 (M) |

391 (Mr+-menthyl). The followi ng conpound was prepared in substantially the
sane mRpn 2pt hat of Exanple 7, Step k). .
2- [(4% L 'gl%fol @or ophenyl ) met hyU -6-fluoro- , 2,3, 4-tetrahydro-

1, 3-di oxo- 4 i soqui nol i necarboxylia Acid Menthyl Ester NVR (DI M5O d6, 200
MHz) 6 0.3-2.2 (m 18H nenthyl), 4.4-4.7 ((m 1H -CO22H), 5.0-5.4 (m

(N%_Q 'Bllgeggol%%vymg 1%@?5 Avge_rgﬂse@%rfg /1&1 su‘agl,antlally thel_garrlleR ngarﬂ%rer cm 1) :__
as that of Example 8. o -

v’

2-[(4-Bromo-2-fluorophenyl)methyl-6-fluoro-1,2,3,4-tetrahydro-1,3-

dioxo-4-isoquinolineacetic Aeid Methyl Ester

NMR (DMSO-dg, 400 MHz): § 3.98 (s, 3H, -CO9CH3), 5.27 (s, 2H, -NCHy-),
7.08 (t, J=7.95 Hz, 1H, 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)

10 IR (KBr, em~1): 1680 (s), 1660 (s), 1610 (s), 785 (m)

MS (m/e): 423 (M1), 391 (M*-CH30H)

Anal, Csaled.: © C, 50.97; H, 2.85; N, 3.30
Found: C, 50.86; H, 2.86; N, 3.33

M.P. 157-158°C.

2-[(4-Bromo-2-fluorophenyl)methyll-7-methoxy-1,2,3,4-tetrahydro-1,3-

dioxo-4-isoquinolineacetic Acid Ethyl Ester

15 NMR (DMSO-dg, 400 MHz): & [1.07 (t), 1.4 (t), 3H, _-COZCchH;;, tautomeric],
[3.82 (s), 3.83 (s), 3H, -OCH3, tautomerid], [4.1 (q), 4.46 (a), 2H, -CO2CHCHj,
tautomeric], [5.05 (dd), 5.3 (s), tautomerie, _-NCHz-] [5.25 (s), 8.2 (brs), 1H, -
Ar-CH-, ArCH=C-0H], [7.1 (t), 7.2 (t), tautomerie, 1H, Ar-H], 7.35-7.4 (m, 3H,



IVB (me): 547 (M+), 409 (Mt-nmenthyl). Step 1) . Preparation of

2- E(4- Bronp- 2-f | uor ophenyl ) met hy0-1, 2, 3, 4-tetra-

hydro 4- (ment hoxycar bonyl ) - 1, 3- di oxo- 4-i soqui nol i neacet i c AH¥P€9329/C1

| ,1-Di methyl ethyl Ester 5 Toamétsure of _

72 [ (4- brono-2-fl uorophenyl)nmethyl-1, 273;°2-tetrahydro-1, 3-

di oxo-4-i soqui noline carboxylic acid nenthyl ester (7.62 g, 14.37 mol),
K2C3R/(3.96 g, 28.74 rrm)l) in DNIF (100 m.) was added tert-butyl

b omoacel el 18 s b bl Rl BB 05

organi ¢ exith,akt-dlwere dried over 1 o I\/gSO4- Evapor ati on and
purification by flash chr omat ogr aphy (hexane/ Et OAc: 4/1) gave a cl ear
oil (6.9 g di aster OITEI‘IC mxtureg The two di astereoners were separated
by prepar aRi $Bryenc bn%ﬁ%@:ﬁﬁﬂ@:llﬁ@ﬁ (@16 (S)(vi poraSi/125 A 15-20
iPsilica) by elution with hexane/ CH2Cl 2 to give the | ess polar

A-di ast er s a white solid (2.4 nd the nore pol ar di astereoner B
15 as a cﬁ\gg?mééf (2. 246? m%ke“éﬁ@& gﬂé I‘IC purity was determ ned by
anal ytical HPLC, on Dynamax silica 25 cnx4.1 mm and was found to be greater
t han 999 of,@rp qda/hl&b&stereoners Spectroscopi c Data: Less Pol ar -

A- Di aster éOner NVR (DM SO d6, 400 MHz): 6 0.42 (m 1H, nenthyl),
0.56 (d, J=7.4 Hz, 3H, 20-CHCH3), 0.64 (d, J=7.4 Hz, 3H -CHCH3), 0.72 (d,
J=6.2Hz, 3H, -CHCH3), 0.92-0. '97 ('m 2H, nenthyl), 1.05 Es; 9H, -C(CH3) 31,
1. 22 1. 39 (m 3H menth%l .5-2.6 (m 2H, rrenthyl) 3 55 (dd J=17.02 Hz,
2H, LcHeom-), "tm:FiihydPQﬂtmeE CH2-), 7.2
(t, J=8.16 Hz, 111, Ar-H), 7@&%69&01&1:&1%“‘@&%:7 Hz, 1H, Ar-H), 7.53
(dd, J=9.7 Hz, 1.85 Hz, 1H, A-HJ, 2Z57-6-7.77 (m 2H, Ar-H), 7.79 (dt,
J=7.67 Hz, 1.35 Hz, 1H, Ar-H), 8.2 (dd, J=7.77 Hz, 1.0 Hz, IH Ar-H IR

(KBr, .cm NMRIDMS@-<lg, 406 M%) & 183 ((5), 861 NisR) :3H, tauﬁﬁﬂel(lw"‘ﬁl*c}l%ﬁ,

[ MeH-C( C'_l[:?’)??(‘;), 4.01 (s), 3H, tautomerie, -COZCH3] [5.33 (s), 1H, tautomerie, Ar—CH-],
[7.5 (dd), 7.8 (dd), tautomeric, 1H, Ar-H], [8.0 (d), 8. 08 (d), tautomerie, 1H,
Ar—H] {8.51 (d), 7.63 (d), tautomerie, 1H, Ar-H]

10 IR (KBr, em~1): 1665 (s), 1590 (s), 780 (m)
MS (m/e): 311 (M%)

| Anal, Caled.:  C, 46.18; H, 3.23; N, 4.49
.~  Found: C, 45.83; H, 2.77; N, 4.38

M.P. 190-191°C.

- EXAMPLE 7

(R )-(+)-2—[(4-Bromo_-z-flizorophenyl)methgﬂ sgiro[isoquinoline-4( 1H),3'-
pyrrolidinel~-1,2',3,5'-tetrone;

(S )—(—’)—2—[(4—Brom6—2-f1uor_9phenyl)m'ethyﬂ spirofisoquinoline-4(1H ),3'-
pyrrolidine]-1,2',3,5'-tetrone




- AHP-9329/C | -88- MP. 50-51 C. Spectroscopic Data: Mre Polar

B- Di ast ereomer NMR (DMSO-d6, 400 MHz): -6 0.1 (d, J=6.6 Hz; 3H, .-CHCH3),
0.15 (m 1H, nenthyl), 0.42 (d, J=6.6 Hz, 3H, -CHCH3), 058061(m 1H,
menthyl), 0.64-0.9 5 (m 3H, nenthyl), 0.78 (d, J=6. 2AH£‘-933&9 CHCHB) 1.04
Cs, 9H, -C(CH3)33, 1.2-1.38 (m 1H_ inenthyl), 1.4 (m 1H nmenthyl),
1.43-1.47 (m 2H, nent hyl);_'3.54'§ﬁd, J=17.0 Hz, 2H, -2H2CX2-), 4.24 (m .
IH, -OCH), 4.96 (d, J=14.56 Hz, 1H, -NCH), 5.32 (d, J=14.56 Hz, 1H,

-

_NCH), 7.29 (t, J=7.96 Hz, 1H, Ar-H), 7.35 (dd, J831Hz 1.8 Hz, 1H,
Ar - 7.23-7.5 2 lH A
6 step ] Ercparaliin aF - Brhino s ftuofBrieny DieFy -T2, S atstdFyprg A 1)
Ar-H | R ( CHGB3diorond-jsoquindBndcrrboxyliz0A ¢is) MbE hyhEsder 643 (M+)

[ Me+H C(CH3) 31, 449 [ M-+H C(CH3) 3-ment hyU. The fol | owi ng corrpounds wer e
prepared in substantial |y the same manner.15as that of Exanple 7, Step 1)
2- (4- Br onBo2af ealdr GERERY Ephwsionyof 26“4%&@?‘9’%&!08091190&9%&9%

(ment M)‘Yﬁﬁhﬁ%%toﬁe?(s(ﬁ £X95. o 'nﬁﬂél) Yh fHthBﬂ)uQOHfIF qif¥ 'rrd..le&s a@ué@t hyl et hyI
Est55 )(lLess Pol ar ner:,_ A-Di ast ereqQner 6
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L 99, gt L9, 9 Wl e LM o b,
01i 2088rm, upl tagroput tempemtumz The. mdxtuze during- B@it-peridsl turhed, a Jath. 0 Hz,
2H, color. It was stirred an additional 30 minutes and quenched with H20. The dark -

10 solution was poured into HoO, acidified with HC1 (2N) and extracted with EtOAe. hd
The organic extracts were dried over ‘\ng04. Evaporation and purification by
flash chromatography on acid-washed silica gel (5%_H3_P04 in MeOH) gave a
- clear oil (10.2 g). ' ' -
NMR (DMSO-dg, 200 MHz): § 0.3-1.8 (m, 18H, menthyl), 4.3-4.6 (m, 1H,
15-CO2CH-), 5.0-5.35 (m, 3H, -NCHg-, ArCHCO3-), 7.1-7.8 (m, 6H, Ar-H),
8.2-8.5 (m, 1H, Ar-H)
IR (em~1): 1780 (s), 1740 (s), 1690 (s), 835 (m) ' -
MS (m/e): 529 (M%), 391 (M*-menthyl).
-«

The following compound was prepared in substantially the same manner as
2o that of Example 7, Step k). ' '

2-[(4-Bromo-2_-’-fluorophenyl)methy)] ~6-f 1uoro-i,2’,3,4-teirahydrd-
1,3-dioxo~4-isoquinolinecarboxylic ACi_d Menthyl Ester

NMR (DMSO-dg, 200 MHz): & 0.3-2.2 (m, 18H, menthyl), 4.4-4.7 (m, 1H,
-CO9CH-), 5.0-5.4 (m, 2H, -NCHg-), 7.1-7.6 (m, 4H, Ar-H), 8.1-8.3 (m, 2H,
Ar-H) '

IR (KBr, ecm~1): 3440 (m), 1690 (s), 1620 (s)
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-NCN2-), 7.2 (t, J=8.15 Hz, 1H, Ar-H), 7.33 (dd, J=8.3 Hz, 1.76 Hz, 1H,
Ar-Hj, AHP-93291/cl -89- 7.48 (dt, J=8.52 Hz, 2.4 Hz, IH Ar-H), 7.54
(dd, J=9.75 Hz, 1.85 Hz, 1H, Ar-H), 7.61 (dd, J=9.58 Hz, 2. 4f1p@32dHtC1
Ar-H), 8.27 [dd, J=8.81 Hz, 5.8 Hz, IH Ar-H IR (KBr, cm1): 1750 (s),
1730 (s), 1680 (s), 1620 (s) M (me):-862 (M+H) +, 606 [ M-H C(CH3) 31, 468
([ MFH- C(CH3) 3-nent hy%, 424 5 [ MtH C(CH3) 3- ment hyl - CO2] Anal . Cal ed.: C
59.82y_H, 5.78; N, 2.11 Found: C, 60.19; H 5.72; N, 2.13 MP.
54-550 C. More Polar Dastereormer B—Dastereorrer 10 NWMR (DI MSO-d6, 400
MHz): 6 0. 15V3 /ey rrent5|4§(/|(yl )40 tmentayly7 Hz, 3H, - CHCH3), 0.45 (d,
J=6.92 Hz, 3H, -CHCH3), 0.6-0.75(m 2H, nenthyl), 0.77 (d, J=6.55 Hz, 3H,
_CHCH3), 0.8-0.95 (m 2H), 109[3 9H, C(CH3)34, 1.2-1.35 (m 1H),
1.4-1.56 (m 3H, Ar-H), 3.5 (d, J=17.36 Hz, 1H, -CH2COR-), 3.7 (d, J=17.36
Hz, 1H, CHMI)) 4P2€’pa(rdtlpnMm{(wrbhm—ﬁ-fh‘ImMengBmeﬂ@)an, RA-tetpak 1 5

b, AN A H) 736 oS ipethogebolil oo dtiquaingetie - 100,

2.5 Hz, I H, Ar-H), 7A8Bid (ddeme@\yae_thvtEstsr85 Hz, 1H, Ar-H), 7.6 (dd, J=9.57
Hz, 2.38 Hz, 1H, Ar-H), 8.3 (dd, J883Hz 58Hz 1H, Ar-H) IR(KBr
cml):

1745 (s), 1725 %@-P-& 8[&:& 1610 % ’&’T e).: MEH) +,

606 [ MrH- 8( CH3) WP a4BixtuRe of &7 5@%%9@9 apVmeAt d,@fa}ésﬁv@fwmléoz]
Anal . Cal cd dioxo-$risGduifdlind, cdrbd®ylid\, acld 1 menthyld ester (7.62 ¢ 134931 linmidl),
0. 55; \ N 2- %)c0g (3.96 g, 28.74 mmol) in DMF (100 mL) was added tert-butyl bromoacetate
A (4.64 mL, 28.74 mmol). The mixture was stirred at 85°C for 2 hours, poured into
) H9O (1000 mL) and extracted with EtOAec. The organic extracts were dried over"
10MgS0O4. Evaporation and purification by flash chromatography
. (hexane/EtOAc:4/1) gave a clear oil (6.9 g, diastereomeric mixture). The two
diastereomers were separated by preparative HPLC on prep. Pac silica column,
(u poraSi/125 A, 15-20 wsilica) by elution with hexane/CHgoClj ‘to give the less
polar A-diastereomer as a white solid (2.4 g) and the more polar diastereomer B
158as a clear oil (2.2 g). The diastereomeric purity was determined by analytical_
HPLC, on Dynamax silica 25 emx4.1 mm and was found to be greater than 89%

for both diastereomers.

Spectroscopic Data: Less Polar A-Diastereomer

\--  NMR (DMSO-dg, 400 MHz): § 0.42 (m, 1H, menthyl), 0.56 (d, J=7.4 Hz, 3H,
20-CHCH3), 0.64 (d, J=7.4 Hz, 3H, -CHCHy), 0.72 (4, J=6.2 Hz, 3H, -CHCH3y),
0.92-0.97 (m, 2H, menthyl), 1.05 [s, 9H, -C(CH3)3J, 1.22-1.39 (m, 3H, menthyl),
2.5-2.6 (m, 2H, menthyl), 3.55 (dd, J=17.02 Hz, 2H, -CH2C02-), 4.46 (m, 1H,
-OCH-), 5.10 (dd, J=15.02 Hz, 2H, -NCHa-), 7.2 (t, J=8.16 Hz, 1H, Ar-H), 7.33
(daq, J=8.44 Hz, 1.7 Hz, 1H, Ar-H), 7. 53— (dd, J=9.7 Hz_, 1.85 Hz, 1H, Ar-H),
257.6-7.77 (m, 2H, Ar-H), 7.79 (dt, J=7.67 Hz, 1.35 Hz, 1H, Ar-H), 8.2 (dd,
J=7.77 Hz, 1.0 Hz, 1H, Ar-H) R '

IR (KBr, em~1):* 1715 (s), 1670 (s), 735 (m)

MS (m/e): 644 (M+H)", 587 [M+H-C(CH3)3l*



M P. 49-500 C. "AHP-9329- 1 C -90- Step m Preparation of

2-[ (4-Brono- 2- quoropheny1)rrethy) 1,2,3,4-

t et r ahydr o- 4- (ment hoxycar bonyl ) -1, 3- di oxo- 4- |squ| AYip-B88a¢Ri1 ¢ Acid
(A-Di astereoner) A mxture of

2- 1(4- brono- 2-f | uor ophenyl ) net hy88t, 2, 3, 4- tetrahydro 4- 5

(ment hoxycar bonyl ) - 1, 3-di oxo- 4-i soqui noI I neacetic acid 1, 1-di net hyl et hyl
ester (less polar, A-diastereoner, 7.0 g, 10.87 mol), CH2Cl2 (6Qirl) -
and CF3CO02H (15 nL) was stirred at roomtenperature for 5 hours. The
volMtR.|58s5e2.e renoved in vacuo and the residue was purified by flash

chr omat ogr aphy on aci d-washed silica gel (5% H3PQ4 in MOH), to give a
white solid (6.0 g). 1 ONWR (DVBO- d6, 400 MHz): 6 0.5 (q, J=7.4 Hz, IH
-CHCH3), 0.58 (d, J=6.6 Hz, 3H, -CHCH3), 0.66 (d, J=6.6 Hz, 3H, -CHCH3);
0. Bbebthosdspie Ddte: Mire PolarGDiasterdbindr 05 (m 3H, nenthyl), 1.2-1.56 (m
5H, nent hyl 3.6 (dd, J=17.65 Hz, 2H, -CH2CO2H), 4.46 (dt, 10.67 Hz, 3.9
Hz, 1H, OCH-), 5.1 (dd, J=15.2 Hz, 2H, -NCH2-), 7.17 (t, J=8.2 Hz, 1H, .
Ar -NMR (DS Qedf, 400MAB):Hz 0D (4, 774626 Hiyl 3Hy ~BHCH3%30.08d(m,J 38,8 Hz, 1.9

8. 1“}&‘}4%'91ﬁr 9y %Jﬂﬁ(ﬂf %Aéi‘@—iﬂf 0158~ P%tlg% ?H6'A"’e?){hy1§3‘g8k‘z°78$H( brA; Nras

(5)(m,13H0 menthyDs 578 s, J=62 Ha) 3 (GHOH3), 1.04 87 SHMC(CHEl, M- ment hyl )

Anai.z &1 gﬁlz 1H nﬁntﬁ@)%gé (fh, 1155 %nth#d)?l 35-287 'Er‘auaﬁ menthyl) 364 59.30; H

oW n repar ed I n
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~-NCH-), 5.32 (d, J=14.56 Hz, 1H, -NCH-), 7.29 (t, J=7.96 Hz, 1H, Ar-H), 7 35 et

(dd, J=8.31 Hz, 1.8 Hz, 1H, Ar-H), 7.53-7.55 (m, 2H, Ar-H), 7.61 (dt, J=8.29 Hz,
100.9 Hz, 1H, Ar-H), 7.76 (dt, J=7.65 Hz, 1.4 Hz, 1H, Ar-H), 8.22 (dd, J=7.85 Hz,
1.2 Hz, 1H, Ar-H) ' '

IR (CHCl3, em~1): 1715 (s), 1670 (s)
MS (m/e): 643 (M%), [M*+H-C(CH3)3l, 449 [M*+H-C(CHg)3~menthyll.

The following compounds were prepared in substantially the same manner
15as that of Example 7, Step 1).

2—[(.4-Bromo—2-ﬂuoropheny1)methyl]—6-ﬂuoro—l,2,3,4-tetralﬂdro,-4-. - ' -/ .
(menthoxycarbonyl)-1,3-dioxo-4-isoquinoline Acetic Aecid 1,1- =
Dimethylethyl Ester

Less Polar Diastereomer: A-Diastereomer

NMR (DMSO-dg, 400 MHz): § 0.54 (d, J=6.86 Hz, 3H, -CHCH3g), 0.55 (m, 1H,
menthyl), 0.65 (d, J=6.97 Hz, 3H, ~-CHCH3), 0.74 (d, J=6.38 Hz, 3H, -CHCH3),
o 8-0.96 (m, 3H, menthyl), 108 [s, 9H, ~C(CH3)3l, 1.23-1.4 (m, 3H, menthyl), 1.5
®m, 2H, menthyl), 3.5 (4, J=17.4 Hz, 1H, -CHaCO2-), 3.73 (4, J=17.4 Hz, 1H,
~CH9COg-), 4.46 (dt, J=10.7 Hz, 4.23 Hz, 1H, ~OCH-), 5.1 (dd, J=15.0 Hz, 2H,
-NQ_I-;I__z_-), 7.2 (t, J=8.15 Hz, 1H, Ar-H), 7.33 (dd, J=8.3 Hz, 1.76 Hz, 1H, Ar-H),



2- [(4 Brono- 2- f | uor ophenyl ) met hyl J-6-fl uoro-1, 2, 3, 4-tetrahydro- 4-

(RTEnt hoxyear bonyl ) - 1, 3- di oxo- 4-i soqui nol i neacetlc Acid (A-D astereoner)
AHP-"9329 /C 1 -91- NWR (DMSO-d6, 400 MHz): 6 0.51 (m 1H, nenth ,

(d, J=6.92 Hz, 3H, -CHCH3), 0.68 (d, J=6.96 Hz, 3H, CI—ICI%B)AI'I?'@§2%W11H
nment hyl ), 0.74 (d, J=6.46 Hz, 3H, - CHCEI)F 0.8-1.0 (m 2H, nenthyl),
1.25-1.4 (m 3H, nmenthyl), 1.5 (m 2H, nenthyl), 3.55 (d, J=17.9 Hz, 1H,
-CH2@@2H), 3.77 (d, J=17.9 Hz, 5 1H -CH2CO2H), 4.46 (dt, J=10.81 Hz, 4 51
Hz,lH -OCH), 5.07 (dd, J=15.2 Hz, 2H, -NCH2-), 7.15 (t, J=8.24 Hz,

Ar-H), 7.31, . 4 9
o e a0 82 BB 0, kB8 5 A, sy, S5005th 1 AT ety A@%ﬁ

Hz, 2.45 Hz76ﬂHddAJ—$4ﬁ8 Hg, 24 Ha, 1058r8HN8.2% (@Y JF8,811He, S\8-He), 1H,ArH) br s,
1H, -C>2H) 10 IR (KBr cm1l): 3450 2700 (br), 1745 (s), 1720 (s), 1680 (s),

59 a3 b aTBYRBR) ém-ly Pobrah @) i7s0 6 el ) 26 N S 55 e,
84-85C. 15 Step n) Prepar ation of ] ' . I
2-[ (4-B

T S oo ML (a0, RO 08, et s a4 MR i R R e 48 )
2- R( 4- brorﬁ){M*HI-GﬁEHp)genydn)mﬂ-Eﬁﬂl 2, 3, 4-tet rahydr o- 4-

(ment hoxycar bonyl ) - 1, 3- di oxo- 4-i soqui no| i'neacetic acid 1, 1-dinethyl et hyI

ester 20 (nore_polar, B—d| ast ereoner, 10.56 mmol ), CH2C12 (80 ni)-
and CF3C02HAMb %Fdﬁ/as €4 5P 824 Ha (5. ?Qid?n% ég’perature for 5 hours. The

vol atil es wgbgnd:enoved ig@, ggqlgg)ﬂarsdzg he, 2.e$i due was puri fied by flash
chror‘@/,ography on

M.P. 54-55°C.

More Polar Diastereomer: B-Diastereomer

10 NMR (DMSO-dg, 400 MHz): & 0.15 (m, 1H, menthyl), 1.73 (d, J=6.87 Hz, 3H,
-CHCH3), 0.45 (d, J=6.92 Hz, 3H, -CHCH3), 0.6-0.75 (m, 2H, menthyl), 0.77 (d,
J=6.55 Hz, 3H, ~-CHCH3), 0.8-0.95 (m, 2H), 1.09 [s, 9H, C(CHg)gl, 1.2-1.35 (m,
1H), 1.4-1.56 (m, 3H, Ar-H), 3.5 (d, J=17.36 Hz, 1H, -CH,CO4-), 3.7 (d, J=17.36
Hz, 1H, -CH9COg-), 4.27 (dt, J=10.54 Hz, 6.61 Hz, 1H, -OCH-), 5.0 (d,

15 J=14.67 Hz, 1H, -NCHg-), 5.3 (d, J=14.67 Hz, 1H, -NCHg-), 7.28 (t, J=8.0 Hz,
1H, Ar-H), 7.36 (dd, J=8.34 Hz, 1.75 Hz, 1H, Ar-H), 7.50 (dt, J=8.5 Hz, 2.5 Hz,
1H, Ar-H), 7.54 (dd, J=9.61 Hz, 1.85 Hz, 1H, Ar-H), 7.6 (dd, J=9.57 Hz, 2.38 Hz,
1H, Ar-H), 8.3 (dd, J=8.83 Hz, 5.8 Hz, 1H, Ar-H) |

IR (KBr, em~1): 1745 (s), 1725 (s), 1680 (s), 1610 (s)

20 MS (m/e): 662 (M+H)+ 606 [M*’H C(CH3)3], 468 [M+H C(CH3)3-menthyl],
424 [M+H- C(CH3)3-menthyl-COZ]

Anal. Caled:: C, 59.82; H, 5.78; N, 2.11
Found: C, 59.91; H, 5.55; N, 2.20

M.P. 49-50°C.



aci d-washed silica gel (5% H3PO4 in MeOH) to give a white solid (5.81 @g).
NMR (DVBO d6, 400 MHz): 6 0.16 (d, J=6.6 Hz, 3H -CHCH3), 0.22 (q, Z J=7.2 -
Hz, 1H, -CHCH3), 0.42 (d, J=6.6 Hz, 3H, -CHCH3), 0.6 App-gg3s senthyl), 0.8 *
(d, J=7.2 Hz, 3H, -CHCH3), 0.7-0.95 (m 4H, nenthyl), 1.25 (m 1H,

menthyl), 1.42 (m 1H, Ar-H), 1.480% 48 (m 2H nenthyl), 3.6 (dd, J=17.75
Hz, 2H, -gH2CX2H), 4.25 (dt, J=10.7 Hz, 3.2 Hz; 1H, -OCH), 5.0 (dd, J=14.7
Hz, 2H, AHP-9329/C 1 - 92-'-‘NCHZ), 7.27 (t, J=8.05 Hz, IH Ar-H), 7J
(dd, J=8.28 Hz, 1.7 Hz, 1H Ar-H), 7.53-7.61 (m 3H Ar-H, 774(dt

J=7. @epym) 1. Preparatian ofr2-{{i-Bronp-pfiuoropherydimethyli-18, %4 1H Ar-H) IR

KB 1 0 - 5 5 VB
(KBr, cm1): Q%Qhﬁxféb 44B%th&ﬁ%ﬁ%%m%gaﬁ%%)! 1s@?§oﬁn%hcet?xé (fT) A

rﬂe) 588 iﬂ_
5.31; N, 2.384€d 'anemme, 59.40; H, 5.08; N, 2.22 .MP. 132 133c The
foll ow ng conpound was prepared in substantiall y t he same manner as 10 t hat

o (EiiaEPL%)? o068, 3F, ersrome R PPyl 2,3 4-saaliydrozt- .

( t mnmmdrwl)ﬂ&-dinmddﬂsoqemohneaﬁetmmm |1¢11duneltl(ymeﬂhyhseseexeorrer) NVR

ment h Mori Rraigidtediel! 1,08 Clomig,” CBREl ORI el
¢.9|2;i (1§ miv) pas syisged;at mzomswmp@q@m oroS S thoursy (l?ﬁe matmt hyl )

1 3 (Werelrdmowad fiyVdouolarttieresidiie Wﬂﬁlbhﬁlfﬂed t%l fiash 5ﬂrdxﬁ3to§ﬁf Hyestt hyl ) ,

2_ gg eécﬂ? 55%58 gl gel (?% E3P04 m%&?n, to gwe wm%e sohc??ﬁ E‘Zg’) H - Gr2ceeh)

TONMR (DMSO-dg, 400 MHz): 8 0.5 (g, J=7.4 Hz, m, -CHCH3), 0.58 (d,
J=6.6 Hz, 3H, ~CHCH3), 0.66 (d, J=6.6 Hz, 3H, ~-CHCHg), 0.71 (d, J=7.4 Hz, 3H,
- -CHCH3), 0.82-1.05 -(.m, 3H, menthyl), 1.2-1.56 (m,— 5H, menthyl), 3.6 (dd,
J=17.65 Hz, 2H, ~CH,CO2H), 4.46 (dt, 10.67 Hz, 3.9 Hz, 1H, -OCH-), 5.1 (dd,
J=15.2 Hz, 2H, -NCHg-), .17 (t, J=8.2 Hz, 1H, Ar-H), 7.3 (dd, J=8.28 Hz,
15 1.7 Hz, 1H, Ar-H), 7.53 (dd, J=9.8 Hz, 1.9 Hz, 1H, Ar-H), 7.6 (m, 2H, Ar-H), 7.77
(dt, J=7.64 Hz, 1.4 Hz, 1H, Ar-H), 8.17 (dd, J=8.16 Hz, 1.5 Hz, 1H, Ar-H)

~

IR (KBr, em-1): 3350-2700 (br), 1745 (s), 1720 (s), 1675 (5), 745 (m)

MS (m/e): 587 (M*), 449 (M*-menthyl)
Anal. Caled.:  C,59.19; H, 5.31; N, 2.38 | -

20 Found: - C, 59.30; H, 4.99; N, 2.28

M.P. 79-80°C.

The following compound was prepared in substantxally the same manner as
that of Example 7, Step m).

2-{(4-Bromo-2-fluorophenyl)methyll —6~fluoro-1 ;2,3,4-tetrahydro-4-
(menthoxycarbonyl)—L3-dioxo-4-isoquin01ineééétic Acid (A-Diastereomer)




4.24 Hz, |H, -OCH), 4.93 (d, J=i4.75 Hz, 1H, -NCH2-), 5.29 (d, J=14.75 Hz,
1H, -NCH2-), 7.25 (t, J=8.09 Hz, 1H, ArH), 7.34 (dd, 8.27 Hz, 1.74 Hz, 1H,
Ar=H), 7.46 (dt, J=8.57 Hz, 2.4 Hz, 1H, Ar-H), 7:53 (dd, #BE-¥89%4C1 1 g4
Hz, 1H, Ar-H), 7.58 (dd, J=9.6 Hz, 2.42 Hz, 1H, Ar-H), 8.26 (dd, J=8.85 Hz,
5.87 Hz, 1H, Ar-H), 20 12.75 (brs, 1H-91€3®2H) IR (KBr; cml): 3450-2700
(br), 1750 (s), 1725 (s), 1680 (s), 1615 (s) M5 (nfe): - 606 (M+-H)+, 468
(M ent hyl ), 424 (M+H- nent hyl - CO2) AHP- 9320/ Cl1 -93- Anal. Caled.:

C, 57.43; N 2.3 d: , o7 v H, 72, 34;M P.
AL s{‘g’ﬂ‘ ﬁgﬁgoﬁp@p@a@xﬂg&”& 0.51 (m, 1H; mehulyD, bis €a,”F=692 1f2,34n)

4- (2- Ani neCEOH@E DB \4,2J£§.96 HanBH ~CHGHehh&A9| fm, 3H, menthyl), 0.3#t(Hy|
-1,2,3,4- ¢ WdrQr | _g i X Q- UioRpl L Xy € | dgVaR st er
(A D st o) SRS A", CHTH 1861, 0 ﬂ‘i’h?@ﬂ@?’?% s 06 8 ) Sy
, 2, 3, 4- t el HatydRH, menthpli BBy tdardsdlyl Zi,lﬁad'lgdiz_pmﬁgogﬁ?n@i "ggc%%/l?c acid
(A di asiiRoUB,clo A0 4.4 G, FER.b1 ol 4HI0KZ, (AP-0LH-9P5.07 €44, 0191 B, 2
hours. The vomgil wer T emoved. N vacyo d, the_agi.d,ch [ S

di ssol ved2in -F&H 320 7rpd) (t, IJﬁsaZ"'s'éE’oﬁh' ATI B &gxg (idy ‘é-'g‘%édt??’eg%rzyﬁ%r g%ar ed,
sat ur at edANk_i@,ﬁHFs £, ]gb'sms K2,00.461Hz,a0H), Ahdl); B15i4cldt sIeK. 7T Hez, li8T5HzS lngk

wer e adde el .t i]o 161 {7 a I r ,

m nut es, g&ﬁi@?%{%ﬁﬂé’g%@g’ %{_l)gﬁ%fc%ﬁ %P%”nﬁ( %gﬁ(ﬁt\lﬁa??ss bbﬁ' elgtg’r él(]:If ed
with Et QAAr-Bhd 2d5gtns,cllxt@@gHY were 15 dried over MySO4. Evaporation and
purification by flash chromat ography (hexane/Et OAc, 1/1) gave a white solid’

(280 ol 5L DI Buso'Phae), e ool o, sk &, Faa U - O09). 05

MS (m/e): 606 (M+H)*, 468 (M+H~menthyl)

Anal. Calcd.: C, 57.43; H, 4.99; N, 2.31 .
Foundg: C, 57.40; H, 4.76; N, 2.35

M.P. 84-85°C.

'5 Step n) Preparation of 2-[(4-Bromo-2-fluorophenyl)methyll -_1,2,3,4-—
tetrahydro-4-(menthoxycarbonyl)—1,3-—dioxo-4-isoquinolineacetic ,
Acid (B-Diastereomer)

A mixture of 2-[(4-bromo-2-fluorophenyl)methyll-1,2,3,4~tetrahydro-4-
(menthoxyearbonyl)-1,3-dioxo-4-isoquinolineacetic acid 1,1-dimethylethyl ester
20 (more polar, B-diastereomer, 6.8 g, 10.56 mmol), CH2Clg (80 mL) and CF3CO9H
(20 mL) was stirred at room temperature for 5 hours. The volatiles were -
removed in vacuo and the residue was purified by flash chromatography on
acid-washed silica gel (5% H3gPO4 in MeOH) to give & white solid (5.81 g).

NMR (DMSO-dg, 400 MHz): & 0.16 (4, J=6.6 Hz, 3H, -CHCHj), 0.22 (q,
5 J=1.2 Hz, 1H, ~CHCHg), 0.42 (d, J=6.6 Hz, 3H, -CHCH3), 0.6 (m, 1H, menthyl),
0.8 (d, J=7.2 Hz, 3H, ~CHCH3), 0.7-0.95 (m, 4H, menthyl), 1.25 (m, 1H, menthyl),
1.42 (m, 1H, Ar-H), 1.45-1.48 (m, 2H, menthyl), 3.6 (dd, J=17.75 Hz, 2H,
~CH5COgH), 4.25 (dt, J=10.7 Hz, 3.2 Hz, 1H, -OCH-), 5.0 (dd, J=14.7 Hz, 2H,



J=6.6 Hz, 3H, -CHCH3), 0.64 (d, J=6.6 Hz, 3H, -CHCH3), 0.71 (d, J=7.4 Hz,

3H, 4, --CHCH3), 0.84-1.04 (m 3H, nenthyl), 1.2-1.4 (m-2H, nenthyl), B

1.42-1.58 (m- 20 3H, nmenthyl), 3.47 (dd, J=16.57 Hz o H2) 4. 46
(dt, J=10.7 Hz, 3.9 Hz, IH -OCH), 5.05 (dd,- \1154&;i 3%93\1 ), 6. 87
(s, 1H, -CONH), 7.27 (m 2H Ar- 1=92743(d J=7.8 Hz, |H Ar-H), 7.55 (m
3H, Ar-H, -CONH-), 7.76 (dt, J=7.6 Hz, 1.1 Hz, ‘1H, Ar-H), 813(dd J=7.85
Hz, 1.1 Hz, 1H Ar-H) IR (KBr, cm1): 3450 (s') 3320 (s), 1730 (s), 1715y
(s), 1670 (s) 745 (m 25 MS (nfe): 587 (MrH) +, 449 ( Mt4H ment hyl)

Anal . ~KRgHsd),: 7. 27 (t, $8.09 Hzy1 115 AGH)NT .34, (34, §e8:08 Hz, 1.7 Hz, 1H, A8-HY; H,

5. 40; 7@3-4'614(m P 2rgd /f‘u ﬁﬁ Paigs 49, Iz, ﬁe A%Vﬂ 29(da) pound

was ared in’substantTal sanme manner -as 't anpl e St ep
0). 4J=( B‘i\r%%adalzﬁ!i%oéﬂhﬁr)'_é [(4 br omo- 2- f | uor ophenyl)rretyll “6-fluoro-
1,2,3,4-tetrawydro-11, 3-di 0zo- 4-i sLui nol i necarboxylic Acid Menthyl Ester

A— eoner 0. d H, rrenth I 0.55 (d,
1o o LEBEH %W@rgévégqs%%%wwv‘%ﬁ Uusta) 0 7 (i
n'enthyl) 074 (d, J=6.44 Hz, 3H, - 0.84-1.0 (m 2H ment hyl ),

1. 25- - ment hyl 3.45 (d, J=16.6 Hz,
1H - 3@ {%l}b‘* 8GZM&§43‘G1§—1%¥1EHZCO\IH2)>/ Zl 47 (dt,( J=10.71 Hz,
42Hz 1H - 51(dd J=15.35 Hz, -NCH2-), 6.93 (s, 1H, -CONH2),
7.22- Zn@l @Elc@H 4197H§% ﬂ{Q}(Chj3gJ 9 48 Hz, 2.43 Hz, 1H, Ar-H), 7.44

(dt, J=8. b 51 (s, |H -CH2CONH2), 7.53 (dd,

J=9. 66° ,’ 1. 6 Hz. é ?g‘%ﬂrhﬁfd%él"zlz%d | 7
| -
M.P. 132-133°C

The following compound was prepared in substantlally the same manner as'
10 that of Example 7, Step n).

2-{(4~-Bromo~-2-fluorophenyl)methyl] ~6-fluoro-1,2,3,4-tetrahydro-4-~
(menthoxycarbonyl)—l,_3-dioxo—4—isoquinolineacetic Acid
{B-Diastereomer)

NMR (DMSO-dg, 400 MHz): & 0.19 ‘d, J=6.89 Hz, 3H, -C‘-ICH3), 0 23 (m, 1H,
menthyl), 0.45 (d, J=6.92 Hz, 3H, ~CHCH3), 0.6 (m, 1H, menthyl), 0.72 (m, 1H, -
menthyl), 0.77 (d, J=6.52 Hz, 3H, -CH_Q_Ii;;‘)-, 0.8-0.9 (m, 2H, menthyl), 1.3 (m, 1H, .
. menthyl), 1.42 (m, 1H, menthyl),'l.s-l.SI (m, 2H, menthyl), 3.52 (d, J=17.92 Hz,
15 1H, ~CHyCOgH), 3.75 (d, J=17.92 Hz, 1H, -CH9COoH), 4.28 (dt, J=10.6 Hz,
4.24 Hz, 1H, -OCH-), 4.93 (d, J=14.75 Hz, 1H, -NCHj-), 5.29 (d, J=14.75 Hz, 1H,
-NCHg-), 7.25 (t, J=8.09 Hz, 1H, ArH), 7.34 (ad, 8.27 Hz, 1.74 Hz, 1H; Ar-H),
7.46 (a.t, J=8.57 Hz, 2.4 Hz, 1H, Ar-H), 7.53 (dd, J=9.62 Hz, 1.84 Hz, 1H, Ar-H),
7.58 (ad, J=9.6 Hz, 2.42 Hz, 1H, Ar-H), 8.26 (dd, J=8.85 Hz, 5.87 Hz, 1H, Ar-H),
20 12.75 (brs, 1H, ~-CO2H)

IR (KBr, em~1): 3450-2700 (br), 1750 (s), 1725 (s), 1680 (s), 1615 (s)

MS (m/e): 606 (M+H)*, 468 (M+H~menthyl), 424 (M+H-menthyl-COy)

»

A

W



v

J=8.79 Hz, 5.85 Hz, 1H, Ar-H) IR (KBr, cm1): 3450 (s), 3380 (s), 1750 (s),
1725 (s), 1675 (s), 1610 (s) Ms (nme): 605 (MtH) +, 467 ( MtH nent hyl ),
123 ( MtHnrent hyl - CO2) 15 Anal . Cal cd.: C, 57.53; H, 5. 18HPNI328/63 Found:
C, 57.52; H 4.99; N 4.58 MP.- 93-94 C. Step p) Preparation of

4- (2- Am no- 2- oxoet hyl ) - 2- 1( 4- br ono- 2-49340r ophenyl ) - net hyl
-1,2,3,4-tetrahydro-1, 3-di oxo-4-isoqui nol i necar boxylic 20 Aci d

Ment hyl Ester (B-Di astereoner) AHP-9329-/Cl1 -95- A mixture of

2- R(4- br ono-2-f | uprophenyl ) net hyl -1, 2, 3, 4-t et rahydr o- 4-

( ment hoxyGBf &N?éj'i 1, Fudhddi Ko A9 Norfob) neacetic acid (B-diastereoner, 5.5
g, 9.35 nPodnd:and SOCIE, §809H) 4wes N,ed.841xed for 2 hours. The volatiles
were renmoved in vacuo and the -residue was dissolved in THF (20 mL). In a
second 5 flask was placed a freshly prepared, saturated NH3/ THF sol ution
(100 nl), MaPd79-88°Contents of the first flask were added slowy. After the
additon, the mxture was stirred for 15 mnutes, poured into H20-(500 ni),
acidified with HC1 (2N) and extracted with Et OAc. The organic extracts were
dried over MgSO4. Evaporation and purification by flash chromatography

(hexane/ E4feb) 1/ prepyr@tivh o M&aﬁnﬁmmxeéma@—@[m-%&wl&&ogﬁe?aﬂﬂ MHz) -
6 0.14 (d, J=6.6 Hz, 3ﬁ:,_ -ﬁg(gl—ﬁ% 0.25 (3 . 1H, ment,hg{,é, O.M =6.8 Hz,
3H, -CACH3), 0.6 MFthrlL.dsiwtetphydrord ?%lpxs-ér?seqw, ingearb peid; 3.1 6
(m. 5H, nenthyi) Méhth§l Esidr (A=Dfasbendome?)d, - CH2CONH2), 4.3 (dt, J=10.6 Hz,
3.8 Hz, 1H, -OCH), 4.9 (d, J=14.6 Hz, 1H, -NCH), 5.26 (d, i5 J=14.6 Hz,
IH{ ~NCH), 6.85 (s, 1H -CONH), 7.31§m 2H, Ar-H), 7.4 (d, -

L A mixture of 2-[(4-bromo-2-fluorophenyl)methyli-1,2,3,4-tetrahydro-4-

(menthoxycarbonyl)-1,3~dioxo-4-isoquinolineacetic acid (A-diastereomer, 5.5 g,

9.35 mmol) and SOCly (30 mL) was refluxed for 2 hours. The volatiles were

.0 removed in vacuo and the acid chioride was dissolved in THF (20 mL). In a

second flask was placed a freshly prepared, saturated NH3I/THF. solution

(100 mL) and the contents of the first flask were added slowly. After the

addition, the mixture was stirred for 15 minutes, poured into H9O (500 mL),

acidified with HCl (2N) and extracted with EtOAc. The organie' extracts were

15 dried over MgSO4. Evaporation and purification by flash chromatography
(hexane/EtOAc, 1/1) gave a white solid (4.86 g).

NMR (DMSO-dg, 400 MHz): & 0.44 (g, J=7.4 Hz, 1H, -CHCHj), 0.57 (4,
| J=6.6 Hz, 3H, -CHCH3), 0.64 (d, J=6.6 Hz, 3H, -CHCH3), 0.71 (d, J=7.4 Hz, 3H,
\_' -CHCHjg), 0.84-1.04 (m, 3H, menthyl), 1.2-1.4 (m, 2H, menthyl), 1.42-1.58 (m, _
20 3H, menthyl), 3.47 (dd, J=16.57 Hz, 2H, -CHoCONHj), 4.46 (dt, J=10.7 Hz,
3.9 Hz, 1H, -OCH-), 5.05 (dd, J=15.4 Hz, 2H, -NCHy-), 6.87 (s, 1H, -CONH-), -
7.27 (m, 2H, Ar-H), 7.43 (d, J=7.8 Hz, 1H, Ar-H), 7.55 (m, 3H, Ar-H, -CONH-), -
7.76 (dt, J=7.6 Hz, 1.1 Hz, 1H, Ar-H), 8.13 (dd, J=7.85 Hz, 1.1 Hz, 1H, Ar-H) .

IR (kBr, em-1): 3450 (s), 3320 (s), 1730 (s), 1715 (s), 1670 (s), 745 (m)
25 MS (m/e): 587 (M+H)T, 449 (M+H~-menthyl)

Anal. Caled.: C, 59.29; H, 5.49; N, 4.77
Found: C, 59.29; H, 5.40; N, 4.74



]

0 J=7.4 Hz, 1H, Ar-H), 7.5-7.6 (m 3H, Ar-H, -CONH), 7.7 (dt, J=7.4 Hz, 2.0
Hz, 1H, Ar-H), 8.14 (dd, J=7.4 Hz, 1.6 Hz, 1H, Ar-H) IR (KBr, cml): 3460 *

A

(s), 3315 (s), 1735 (s), 1715 (s), 1675 (s), 745 (s) AmP9828)yc1 587 :
(MtH) +, 449 (MtH-nment hyl) 20 Anal . Cal cd. C, 59.29; H 5.49; N, 4.77
Found: C, 59.40; H, 5.39:-M-4.76 MP. 151-152C. The fol | owing
conpound was prepared in substantlal |y the sane nmanner as that of Exanple

7, Step p). v

4-(2 no- 2- pxoet hyl ) - 24(4 br onp- 2- nuor ophenyl ) met hyJ- 6-fl uoro-1, 2, 3, 4-
t et rawg%'r% 3Cdl 0X0-4-1isoqui nol i necarboxylic Acid Mentl Ester
(B-Dlastereorrer) AHP-9329/ Cd -96- NWR (DWVSO-d6, 400 MHz): 6 0.19 (d,
J=6.89 Hz, 3H, -CHCH3), 0.21 (m 1H, nenthyl), 0.45 (d, J=6.95 Hz, 3HL1,
-CHCH3), 0.6 (m, 1H, nenthyl), 0.7 (m 1H, nenthyl), 0.78 (d, J=6.52 Hz, ¢
3H, - CHC3The(foBo@ing eainpoand wesprepared in sgbgtantially thesamel mannerss (m 1H,

ment hﬁﬂa)t’of]fs‘@ngpgé @E%EEGH ment hyI) 3.43 |d, J=16.67 Hz, 5 I H,

.-CHZCC]\IHZ) 67 Hz, -CH2CONHR) , 4.3 (dt, J=10.49 Hz, 6.42,
Hz, IH, - 49(d J=14. 78Hz '1H, -NCH2-), 5.3 (d, J=14.78 Hz, 1H,

- NCH2-) , Q—@gAﬁﬁno%xo&@#@-{(ﬁraﬁozz%oé@heaﬂ)méthjﬂ-s-ﬁu&%-( dt, -J=8.57
Hz, 2.43 FZ, JH A H%} A =9.6 Hz, 1.73 Hz,
1H, Ar-H), 8. 24 : Xyac KBr, cm1): 3485
(s), 3360 Cs), 1740 (s) Me‘n‘tﬁﬂgs_tgg (A—ﬂﬁﬁs!es@m&lﬁ?S (s), 1615 Cs) Ms (nife):
605 (M+H)+, 467 (MrH-menthyl), 423 (MrH menthyl-C02) Anal. Caled.: G,
57.53; .H, 5.16; N, 4.63 y
. NMR (DMSO-dg, 400 MHz): & 0.48 (m, 1H, menthyl), 0.55 (d, J=6.89 Hz, 3H, <

5 -CHCH3), 0.68 (d,_J—6.99 Hz, 3H, -CH_QE;;), 0.7 (m, 1H, menthyl), 0.74 (4,
J=6.44 ﬁz, 3H, -CHCH3), 0.84-1.0 (m, 2H,-r;enthyl), 1.25-1.4 (m, 3H, menthyl),
1.45-1.49 (m, 2H, mer-_;thyl), 3.45 (d, J=16.6 Hz, 1H, -CH9CONHg), 3.57 (d,
J=16.6 Hz, 1H, -CHyCONHg), 4.47 (dt, J=10.71 Hz, 4.2 Hz, 1H, -OCH-), 5.1 (dd,
J=15.35 Hz, 2H, -NCHg-), 6.93 (s, 1H, ~CONH3), 7.22-7.3 (m, 2H, Ar-H), 7.35

10 (ad, J=9.48 Hz, 2.43 Hz, 1H, Ar-H), 7.44 (dt, J=8.55 Hz, 2.49 Hz, 1H, Ar-H), 7.51
(s, 1H, -CH9CONHg), 7.53 (dd, J=9.66 Hz, 1.6 Hz, 1H, Ar-H), 8.21 (dd,
J=8.79 Hz, 5.85 Hz, 1H, Ar-H)

IR (KBr, em~1): 3450 (s), 3380 (s), 1750 (s), 1725 (s), 1675 (s), 1610 (s) R
MS (m/e): 605 (M+H)*, 467 (M+H-menthyl), 423 (M+H-menthyl-COs)
15 Anal. Caled.:  C, 57.53; H, 5.16; N, 4.63
Found: C, 57.52; H, 4.99; N, 4.58
MQP. 93—94° C-
Step p) Preparation of 4-(2-Aminb—2—oxbethyi)—2-{(4—bromo-z-fluorophenyl)-

methyl]-l,2,3,4—tetrahydro—l,3-dioxo-4—isoquinolinégarboxylie
20 Acid Menthyl Ester (B-Diastereomer)



[

Found: C, 57.62; H 4.89;.N, 4.58 MP. 111-1 12 C. 15 Step Q)
Preparatlon of (S)-(--2-[(4-Brono-2-fl uor ophenyl ) et hyl spi ' RHP-9399/C 4
[|squ| noline-4(1H),3 -pyrrolidined -1 ,2",3,5 (2H)-tetrone %jo a cold (-78
C) solution of 4-(2-am no-2-oxoet hyl ) - 2. b(-,4 br ono- 2- fluorophenyl)nethyt -1
,2,3,4-tetrahydro-1, 3-di oxo- 4- i soqui nol i necarboxylic acid menthyl ester
(A—d| ast-ereoner, 3. 5 g, 5.96 nmmol ) in anhydrous THF (80 nlL) was 20 added
l'ithiyn b|s(tr|rfethyIS|IyI)amde (r. in THF, 5.96 nL, 5.96 nmol)

dropwi se over aA5 mirture paf i M(4-Mdm-25ﬂuomphgn3&hmeﬂﬁﬂ€l;‘2@3, 4@ trahydted:

the eact | oflyiRhoByRGHRD 4 Biciols I BMuReb IR0 T B RSLRURSS) |k g, HO0

and extract 1 C ex s were dried over
Evapor at i onS&8dnmel) #hd FOClp K30 m[L:is\Mas: neﬂmd)goammom adhe- velstites wiere ca

gel 25(5% HakRdvdd inVREElo qaaema ao!aidue ﬁ&é a%owéaqh PEE (z@%wt agp| hzs%@oealce
from et hy] eld a stalljine white so éi;(w . The

t her (at =200
enant i ome? i gla Yy agypl@ﬁgd &ef"@f‘w rRé'&PWda ?‘VPF%NW’E@F( @%P?‘&‘P &H‘él
was found t thebeorg:é&ﬁdﬁ thehfarst T8k (WéreGidded slowly. Afted IR0 aaditoR),/theNiikture

NGy 7 #48 aieedd g6, 13, irs, ogureg i “?zozisooo 55 Skilea Syl oY
Ar-H), 7. 53awobxtﬂuae83wm E1O8¢%. HZhel birgakie I-éxtrﬁct@ pete dridd Sveriz MgBOQ3
Hz, 1H, A 157 R & Hz
L Ay e &aﬁég&f*%é*ﬂ%%ﬁﬁé‘? by teh Ytcblgderbbpy Wexghg/andly 1} gade
CO\IHCO) m‘x 435 eB8340 (s), 1735.(s), 1710 (s), 1675 (s), 1490 (m)
1340_&@ 810 (m), 755 (m MB (ne): 430, (M), 387 (M 1- CONH)

NMR (DMSO-dg, 200 MHz): § 0.14 (d, 3=6.6 Hz, 3H, -CHCH3), 0.25 (m, H,
menthyl), 0.4 (d, J=6.8 Hz, 3H, ~-CHCH3), 0.6 {m, 3H, menthyl), 0.77 (d, J=7.0 Hz,
3H, ~CHCH3), 1.3-1.6 (m, 5H, menthyl), 3.49 (dd, J=16.6 Hz, 2H, ~CHaCONH3),
4.3 (dt, J=10.6 Hz, 3.8 Hz, 1H, ~OCH-), 4.8 (d, J=14.6 Hz, 1H, -NCH-), 5.26 (d,
15 J=14,6 Hz, 1H, -NCH-), 6.85 (s, 1H, -CONH), 7.31 (m, 2H, Ar-H), 7.4 (4, -
J=7.4 Hz, 1H, Ar-H), 7.5-7.6 (m, 3H, Ar-H, -CONH-), 7.7 (dt, J=7.4 Hz, 2.0 Hz,
1H, Ar-H), 8.14 (dd, J=7.4 Hz, 1.6 Hz, 1H, Ar-H) '

IR (KBr, em~1): 3460 (s), 3315 (), 1735 (s), 1715 (s), 1675 (s), 745 (s)
MS (m/e): 587 (M+H)*, 449 (M+H~-menthyl)

. 20 Anal. Caled.:  C, 59.29; H, 5.49; N, 4.77
Found: C, 59.40; H, 5.39; N, 4.76

M.P. 151-152°C.,

The following compound was prepared in substantxally the same manner as
that of Example 7, Step p). '

4-(2-Amino-2-oxoethyl)—2—[(4—t_>romo-z-ﬂuoroghenyl)methyll -6-fluoro-1,2,3,4-
tetrahydro—l,3—dioxo-4-isoquinolinecai-quylic Acid Menthyl
Ester (B-Diastereomer)




[+

- Anal . Cal cd. C, 52.92; H 2.80; N, 6.50 10 Found: C, 53.01; H
2.75; N, 645[a3D| 633(C 1.02, EtOAc) M P: 175-176C. The foll ow ng T

conpound was prepared in substantlal ly the same mann&HRr§32HE1 of Exanpl e

7, Step q). 6
(S) 4- ) [2-[(4-Bronop-2-fl uorophen?l )y met hy4- 6-fl uor oJspi ro[i soqui nol i
4(1H), 3-pyrrolidine]-1,2",3,5 (2H)-tetrone 15NVR (DVBO- d6, 400 MHz):

oy

ne-
6 3.43

(s, 2H, -CH2CONH-), 5.05 (S 2H, -NCHZ) 7.13 (t J=8.26 Hz, 1H, Ar-HE;)

ittt @b, Gog Wty 8, b gebeatigy s oalaly) bt b, "D 4 1

1H, Anenthy)80a5 (djd]=618BHA] 3y, ~-CHEH 0. sltm, m, ienth@),00{7s (m} HH,- CONHCO- )

O gy 3o B 4 o g i )
H, 2rmaenthyl), &.434Ampolldmenthyl), 1.5-1c57 G, @H, mntnymz.m (d6J516.8% Hz41. 9
(C 1184, %ﬁ%ﬁb&% 3. 552fr? Oﬁﬁ%ﬁﬁzsgeﬁito JngC??E&B’,aK%E)(&nJQiD 49 Hz,
&.@ET -5, 50 18, SELEY Mo A N GBaT 5o IS BBy dfhs o
1( g—ﬂﬁmﬂ-)%me)@,hm) —20[I(mz)brmm2ﬂ (rh LiBHpAYCHY) Y48t (@y) J=8.57 Hz,

est o4l dbobE 17%3"&"3“*’5 GO S B

Ar-H), 8.24 (dd, J=8.81 Hz, 5.9 Hz, 1H, Al'-H)
10 IR (KBr, em-1): 3485 (s), 3360 {s), 1740 (s), 1730 (s), 1685 (s), 1675 (s), 1615 (s)
MS (m/e): 605 (M+H)*, 467 (M-FH_-menthyl), 423-(M+H—ménthyl-COz)

Anal. Caled.:  C, 57.53; H, 5.16; N, 4.63
Found: C, 57.62; H, 4.89; N, 4.58

M.P. 111-112°C.

15 Step q) Preparation of (S)—(—)—-2-—[(4—Bromo-2-f1uoropheny1)methyﬂ spxro—
[1soqumolme-4(lH),3'—pyrrohdme] -1 2',3,0'(2H)—tetrone

To a cold (-78° C) solution of 4-(2-amino-2-oxoethyl)-2-~[(4-bromo-2-
fluorophenyl)methyll-1,2,3,4-tetrahydro-1 ,3-dioxd-4-_-isdquinolinec‘arboxylic acid
‘menthyl ester (A-diastereomer, 3.5 g, 5.96 mmo_l) in anhydrous THF (80 mL) was
20 added lithium bis(trimethylsilyDamide (1.0M in THF, 5.96 mL, 5.96 mmol)
dropwise over a 5'.minute, period. After stirring at -78°C for 20 min_ufes, the
reaction was q_uench_ed'w_i'th HC1 (2N) and the mixture was poured into H9O and
extracted - with EtOAc. The organic extracts were dried over _MgSO4.
Evaporation and purification by flash chromatography on acid-washed silica gel
25(5% HgPO4 in MeOH) gave a white solid, which was recrystallized once from
ethyl ether (at -20°C) to yield a erystalline white solid (1.1 g). The enantiomeric
purity was determined by analytxcal HPLC (Chlralcel OB) and was found to be
greater than 99% (99.6% ee). '

710 (m
50. 80;

of

hyl



added lithium bis(trinmethylsilyl)amde (L.OM in THF, 5.11 ni, 5.11 minol)
dropwi se over a 5 minute period. After stirring at -78C for 20 minutes, the
rreacti on was quenched with HCL (2N) and the m xture was pagpdg3aye1H20 and
extracted wth EtOAc. The organic extracts were dried over MgSOH4. 15
Evaporation and purification by flash-ghronat ography on aci d-washed silica
gel (5% H3PO4 in MeOH) gave a white solid, which was recrystallized once
froq_ ethyl ether (at -200 C) to yield a crystalline white solid (1.2 g).
The enanti r{[g,vlguri ty was determ ned by analytical EIPLC (Chiral cel OB)

and was f M @-dm 480 MHENaA 9B, (dp I208.36)Hz, JTHINVRCHIRNHE), 506 () :
6 3.4 (dd,2H,=INCB3-};z7.12Ht, JBRCEMF )H, ArlH),(B.322b0, J2684Ha, V6244 l1H

J=8.21 Hz, S I d,.1=8,34 Hz,~ 1,67 Ar-H), 7.5 (dd,
J=9. 83 Hz,A%ﬁ?’rwﬁz’,%fH,"‘%ﬁl(ﬁ?’ ‘rg% %t{‘{%é"r. 5;ﬁd‘1$gt§8ﬁ;?’t?1h°gﬁl?%(kbﬂ’ 7.68
(ga J;?. 7AHH), 1168 @, JHV,767HZ,7 1HJtAr-)/ gazy dt, J£734 Hi, 1:.BwiH?r5 ?Lllg) (AK:g_qw

) -g. = - A= R - . s
bt - asacri e pegaetts, 45 1 AR Arche 08 G i S BNECRD 7 TR (BT (.
755 (m M (mie): 430 (M+), 387 (M+- CONH) AHP-9329 /C 1 -99- Anal .

Cal cd.: IR (KB#; 8m-1%. 3348%s), 0 ; , 532481« &4 N,
6.26 kt] ?S(%rﬁ (c:oﬁs,- 3E§Qs C)Pﬂq :Rﬂé i%qj%%lémég 141933“%)633 %@‘%’5@ égr(r%g’und
was preparer? substantially the same nanner as that of Exanple 7, Step

r). (R -(+M2-{(4-Bronp-2-fluorophenyl)nmethyj --nuoro spiro[isoquinoline-
MS (m/e): 430 (M*), 387 (M*-CONH)

Anal, Caled.: C, 52.92; H, 2.80; N, 6.50
10 Found: C, 53.01; H, 2.75; N, 6.45
25 -
[a])=-63.3 (e=1.02, EtOAc)
M.P. 175-178°C.
The following compound was prepared in substantially the same manner as

that of Example 7, Step q).

_ (S){-)-{2-{(4-Bromo-2-fluorophenyl)methyll-6-fluoro} spirofisoquinoline-
LN : 4(1H),3"-pyrrolidinel-1,2',3,5'(2H)-tetrone

15 NMR (DMSO-dg, 400 MHz):* 8 3.43 (s, 2H, -CHyCONH-), 5.05 (s, 2H, -NCHg-),
7.13 (t, J=8.26 Hz, 1H, Ar-H), 7.33 (dd, J=8.3 Hz, 1.81 Hz, 1H, Ar-H), 7.47 (dt,
J=8.57 Hz, 2.4 Hz, 1H, Ar-H), 7.53 (dd, J=9.8 Hz, 1.9 Hz, 1H, Ar-H), 7.75 (dd,
J=9.8 Hz, 2.4 Hz, 1H, Ar-H), 8.22 (dd, J=8.81 Hz, 5.83 Hz, 1H, Ar-H), 12.0 ,
1H, -CONHCO-) | | S

201IR (KBr, em~1): 3325 (_s), 1740 (s), 1715 (s), 1675 (s), 1335 (s), 710 (m)

MS (m/e): 449 (M+H)*



4(1 H), 3-pyrrolidinel-1,2",3,5 (2H) -tetrone NVR (DMSO d6, 400 MHz): 6 3.43
(s, 2H, -CH2CONH-), 5.05 (s, 2H, -NCH2-), 7.13 (t, J=8.26 Hz, IH Ar-H), ~
7.33 (dd, J=8.3 Hz,- 1.81 Hz, 1H, Ar-H), 7.47 (dt, J=8.RFpHszee¥ 1 Hz, 1H,
Ar-H, 7.53 (dd, J= 9 8 Hz, 1.9 Hz, 1H Ar-H), 7.75 (dd, 10 J=9.8 Hz, 2.4
Hz, 1H, Ar-H), 8.22 (dd, J =8.81 Hz985..83 Hz, 1H,. Ar-H), 12.0 (s, 1H,
-CONHCC-) IR (KBr, cm1): 3325 (s), 1740 (s), '17-15 (s), 1675 (s), 1335 (s),
710 (M) MS (me): 449 (MrH) + Anal . Cal ed. C, 50.80; H, 2.47; N,
6. 24 15Found: C, 51.06; H, 2.64; N, 6. 12 [a] cD+40.4 (c— 1.01 ,

Et OAc) ARl Calad.: 248C¢50.80; HQAT;50PLE 8 The . crystal s of

(-)-2- rono- 2-f ] spi ro[i soqui nol i ne-
4(1H), %'M?)d;rrol i di nte: ?,li% ﬁ“ﬁl M(’rq*H)w%let rone, were obtained from et hyl

ether. The data were rreasur ed at roomtenperature on a Nicolet R3m

di ffrapf 4E9 (usi,ngmoq,\rcystal of di mensions 0.35x0. 42x0.50 mm and Cuka
(X=1.5417/82% radiation. An 5 n refinenment was carried out to determ ne the
absol ute configuration. The value for n refined to 1.04 for the structure
Wi t hd CMAPS24t-848%Cheni stry indicating that to be the correct absolute
stereochem stry ED. Rogers; .Acta. .Cryst. A37, 734, (1981)]. AHP- 9329/ C

Stepr) Preparation of (R)-(+)-2-[(4-Bromo~2-fluorophenyl)methyl} spiro-
' {isoquinoline-4(1H),3'-pyrrolidine]-1,2',3,5'(2H)-tetrone

" To a ecold (-78°C) solution of 4-(2-amino-2-oxoethyl)-2-[(4-bromo-2-
fluorophenyl)methyl}-1,2,3,4-tetrahydro-1 ,3-dioxo-4—isoquinolinecarboxylic acid

« 10 menthyl ester (B-diastereomer, 3.0 g, 5.11 mmol) in anhydrous THF (60 mL) was
added lithium bis(trimethylsilyl)amide .(1.0M in THF, 5.11 mL, 5.11 minol)
dropwise over a 5 minute period. After stirring at -78°C for 20 minutes, the
reaction was quenched with HCI (2N) and the mixture was poured into HgO and
extracted with EtOAc. The organic extracts were dried over MgSO4.
15 Evaporation and purification by flash chromatography on acid-washed silica gel.
(5% H3POy4 in. MeOH) gave a white solid, which was recrystallized once from
ethyl ether (at ~20°C) to yield a erystalline white solid (1.2 g).- The enantiomeric
purity was determined by analyticél HPLC (Chiralcel OB) and was found to be _
greater than 99% (99.2% ee). - - : : : .

20 NMR (DMSO-dg, 400 MHz): & 3.4 (dd, J=18.35 Hz, 2H, ~-CHoCONH-), 5.06 (s,
9H, -NCHg-), 7.14 (t, J=8.21 Hz, 1H, Ar-H), 7.32 (dd, J=8.34 Hz, 1.67 Hz, 1H,
Ar-H), 7.5 (dd, J=9.83 Hz, 1.87 Hz, 1H, Ar-H), 7.6 (dt, J=7.85 Hz, 1.03 Hz, 1H,
Ar-H), 7.68 (d, J=7.76 Hz, 1H, Ar-H), 7.77 (dt, J=7.53 Hz, 1.34 Hz, 1H, Ar-H),
8.15 (dd, J=7.88 Hz, 1.25 Hz, 1H, Ar-H), 12.01 (s, 1H, -CONHCO-)

251IR (KB!‘, cm"l) 3340 (S), 1735 (s), 1710 (s), 1675 (s), 1490 (m), 1340 (s), 810 (m),
755 (m)

MS (m/e): 430 (M%), 387 (M*-CONH)

)}

£

n



-101- CLAIMB: K-~~~ St e 1. A conmpound of formula (1)
YNAHR X . Z M-~ N (1) W10#11~R3 R2 and

anal ogues thereof wherein the fused benzene ring is repl acegypyggod ised

t hi ophene, pyridine or furan ring, wherein RL and R2 are independently
hydrogen: alkyl containing 1 to 6 carbon-8Pons, hal ogen, |ower al koxy
containing 1 t.o 6 carbon atons, trifluoronethyl, |ower- alkylthio wherein

| ower{_al kyl contains 1 to 6 carbon atons, dialkylanm no wherein alkyl
contains 1 to 6 carbon atons, nitro, aryl, or arylclower alkyi)oxy wherein
aryl cont ai Asale Gayed.d cLhah93: BiB.88nt,668%kr 3 al kyl contains 1 to 6 carbon
atons; R | drogen, | . 5949 igfng 1 to 6 carbon atons, aryl

(1 ower al kylls()nmgr;I hal ogen@)é\ﬁ%g?il i’?ﬁ?gg’g’% f.H(I ower al ky]) wherein aryl
contains 6 to 10 carbon atons and | ower al kyl contains 1 to 6 carbon atons,
acyl or hetpq%@ysﬂ,hqéimsﬂstm&yl) of structural formula -R4 D or -R4
S .

M.P. 175-176°C.

5 The following ecompound was prepared in substantially the same manner as
that of Example 7, Step r).

Q-
L_./'
(R)H+)-[2-{(4-Bromo-2-fluorophenyl)methyll-6-fluorad] spirolisoquinoline-
- - 4(1H),3'-pyrrolidine]-1,2',3,5'(2H)-tetrone
NMR (DMSO-dg, 400 MHz): & 3.43 (s, 2H, -CHoCONH-), 5.05 (s, 2H, -NCHs-),
7.13 (t, J=8.26 Hz, 1H, Ar-g), 7.33 (dd, J=8.3 Hz, 1.81 Hz, 1H, Ar-_l'l), 7.47 (dt,
J=8.57 Hz, 2.4 Hz, 1H, Ar—ﬂ), 7.53 (dd, J=9.8 Hz, 1.9 Hz, 1H, Al‘-ﬂ), 7.75 (dq4,
10J=9.8 Hz, 2.4 Hz, 1H, Ar-ﬂ), 8.22 (dd, J=8.81 Hz, 5.83 Hz, 1lH, Ar-H), 12.0 (s,

1H, -CONHCO-)
IR (KBr, cm'l): 3325 (s), 1740 (s), 1715 (s), 1675 (s), 1335 (s), 710 (m)

[N MS (m/e): 449 (M+H)*

Anal. Caled.: C, 50.80; H, 2.47; N, 6.24
15Found: ' C, 51.06; H, 2.64; N, 6.12 -

[ad3L+40.4 (c=1.01, EtOAc)

M.P. 247-248°C.



A wherein R4 is |lower al-kylene contpggung 1 to 3 .carbom-atons; X is |ower

al kyl ene containing 1 to 3 carbon atons, oxygen, sulfur or NH. Y and Z are , -

i ndependent |y oxygen or sulfur, Mand Ware independently carbonyl, C ')
t hi ocarbonyl, sulfonyl. or nmethylene with the provisos that (i) Mand Ware
not both nethyl ene when X i s - NBXAMPLE 8shen Mis CH2, Wis other than
sul fonyl, and (iii) when X is |lower alkylene, Y and Z are not both sul fur,
or a pharnmaceutically acceptable salt thereof. .. I J 1111111 .-
111111 1178he | $aysfals] of I (4-2-Ll4-bromo-2-fluorophepilestylspirolisoayinoffiess . 10gs
2.I A(%%wpmgr—djzz}g%@aﬁaﬁﬁé,-wferé Cub:minad(ﬂrbm éthyrNetRer. THeCH2) n o1
~~I erein a ar.e independent o) i ni ng
to 6 g&%&‘?rﬁt"b"rfss}m?f‘a?gw tflgﬁ/%'faqgf % e@%’ﬁ?%i'hﬁn?rrﬁgagﬂ 8?Aék %:Qefrr g%riﬁét ons,
trifl woexysedlhfl dintemskonsdl. 3540.48x0.5hameiand | Guiter (ailikdAL 78 Bhradiation. thn 6 car bon
A OME 1 i ein M Q08 Lrid QURT o dtibm GiR1¥RIdbsORd coRFiBuEAIIONTRE Uhie M and W
are car onyel or thiocarbonyl;  ni1s 1 to 3 or a pharmaceutically acceptable
sal t tfeemersffined to 1,84domtpe Huckreoridh r¢d4isoster%9q#ﬁml%m fiRgigating that .

to be the correct absolute stereochemistry [D. Rogers; Acta. Cryst. A37, 734,

1981).



0 NH R (CH2)n 0 -N .~~~'RR 3 R2 wherein Rl and R2 are independently
hydrogen al kyl containing 1 to 6 carbon atons, hal ogen, |ower al koxy
containing | to 6 carbon atons, trifluoronethyl, | ower2ABPkgBBB@CMherei n

| ower al kyl contains 1 to 6 carbon at omsy is aryl- (lower alkyl) or

di hal ogen substituted aryl (| ower al kyl)™ J%ereln aryl contains 6 to

AHP- 9329 / Ci 1€LAEMS:10 carbon atoms and | ower al kyl contains 1 to 6 carbon
atogs; M and Ware carbonvl-or thiocarbonyl; nis 1 to 3, or a
pharnaceutlcaily acceptable salt thereof. 4. A conpound according to
claim1l of fothru I a (21FPpPQund of formple o B R s4 R3

) O wherein R and R2 are hydrogen o R3 is | ower alkyl

al ogen;
containing 1 to 6 carbon atons, benzyl ' gen substituted benzyl, or

e (1)
/\ W R3 . . B
"I

and analogues thereof whereln the fused benzene ring is
replaced by a fused thlophene, pyrldlne or furan ring,
wherein R; and R2 are independently hydrogen. alkyl
(L containing 1 to 6 carbon'atoms, halogen, lower alkoxy
containing 1 to 6 carbon atoms, trifluoromethyl, lower
alkylthio wherein lower alkyl contains 1 to 6 carbon
atoms, dialkylamino wherein alkyl contains 1 to 6
carbon atoms, nitro, aryl, or aryl(lower alkylidloxy
wherein aryl contains 6 to 10 carbon atoms and lower
alkyl contains 1 to 6 carbon atoms; R3 is hydrogen,
lower alkyl cdntaining 1l to 6 carbon atoms, aryl |
(lower alkyl) or halogen substituted aryl(lower alkyl)
wherein'aryl contains 6 to lo.cérbon atoms anéd lower
alkyl contains 1 to 6 carbon atoms, acyl or
heterocyclic(lower alkyl) of structural fdrmula

o - ~—R? ;—t: N
-~ \< \ ox R4 l

wherein R? is lower alkylene containing 1 to 3 carbon

atoms; X is lower alkylene containing 1 to 3 carbon
atoms, oxygeﬁ, sulfur or NH; Y and 2 are independently
oxygen or sulfur, M and W are indepenéently carbonyl,
i thiocarbonyl, sulfonyl or methylene with the provisos
Vs that (i) M and W are not both methylene when X is -NH-,
, (ii) when M is CHZ’
- when X is lower alkylene, Y and 2 are not both sulfur,

W is other than sulfonyl, and (iii)

or a'pharmaceutically acceptablé salt thereof.

R




4- Bronp- 2-fl uoro- phenyl)m ethyl J spiro~i soqiji nol | ne-4( 1

2-(

H), 3" - pyrrotdimmet—%—2,3;75" (2H)-tetrone, or a pharmaceutically acceptable
salt ther

(2-[(4-Br ”lgml w”;“gnyl)met hyg -7-chlorol spirolisggpudzagléne-4( 1 H),
'-pyrrol ) (2H)- tetrone, or a pharmaceutically acceptable -
salt thereof. 7. \J
[ 2-[ (4-Brono-2-fluoro- phenyl) met hyjl826- chl or 03 _
spiro[isoquinoline-4(IH),3 -pyrrolidine)-1, 2', 3,5 (2H)- tetrone nr a

phar maceutically acceptable salt thereof. 8. : :

2-[ (3, 42.Di chRhoropipenyd ) axcording]th clgin [of sbepmubi | hélll( I H),

3" -pyrrolidine)- 1,2', 3, 5 (2H) tetrone or a phar ma- ceutically: _
acceptabl e salt thereof I C L. M S I* V AHP-9329!/c | -104- 9.

[ 2-[ (4-Brono-2-fluoro- phenyl)nmethyl] -5-f luoro] spiro[isoquinoline-4(1

H,3 -pyrrolidine--1 ,2',3,5 (2H) - tegtrone, or a pharmaceutically
acceptabl e salt thereof. 10. _'

[2-[ (4-Bronp-2-fluoro- phenyl) net hyIl)*GNf'ﬁjoro]

spi rorisoqui noline-4(1H, 3 @yrro(q?ﬁh)gel -1,2t,3,5 (2H) - tetrone,
pharmaceutical ly acceptabl e It the ' :

[ 2-[ (4-Bronp-2-fl uoro- phenyl
), 3" -pyrrolidine] -1,2',3 ,5"[?2
acceptabl e salt thereof. 12. /\

op'e or a pharmaceutically

N )
[ 2- M 4- br ono- 2- f | uor o-

R-

wherein R! and R2 are independently hydrogen, alkyl containing 1 to 6 carbon
atoms, halogen, lower alkoxy containing 1 to 6 carbon atoms, triflubromethyl
lower alxylthxo wherem lower alkyl contains 1 to 6 carbon atoms; R3 is hydrogen,

or

lower alkyl containing 1 to 6 ecarbon atoms; M and W are carbonyl or

thiocarbonyl; nis 1 to 3, or a pharmaceutneally acceptable salt thereof.

3. A compound according t_6 claim 1 of formula (II

an

wherein R1 and R2 are mdependently hydrogen, alkyl contammcr 1 to 6 carbon
atoms, halogen, lower alkoxy contalmng 1to6 carbon atoms, tnfluoromethyl
lower alkythio wherein lower alkyl contains 1 to 6 carbon atoms; R3 is aryl-
(lower alkyl) or dihalogen substituted aryl{(lower alkyl) wherein aryl contains 6 to

a

or 0] spiro[isoquinaline-4-( 1H

-/
"

)

M



eny

ph 1) thyIJ -8-fluoro] spiro[isoquinoline-4( 1 H,; 3'-pyrrolidine] -1,
2',3,5 (2H )- tetrone, or a pharmaceutically acceptable salt thereof. 13.
[6 Br onp- 2- [ (4- bronp- 2- fl uorophenyl)m ethyl -7-nmet hoxy]
spiro[isoquinoline-4( 1 H,3 -pyrrolidinel - 1,2',3,5 (2HyHRLso§NEc10r a
pharmaceutically acceptable salt thereof. 14. '

[ 2- 4( 4- Br ono- 2-f | uor o- phenyl) met hyl J - 7-met hoxyl spiro[isoquinoline-4(l

H, R pyrrolidine] -1,2", 5' (2H) - t-eltor:bne or a pharnaceutically
acceptabl e salt thereof. 15.

(R -(+)-2-[(4-Bronp-2- fluorophenyl)nethyl3

spi r o[ i sodbicesbomatans Hnd3lowsrr alisyl domtadns 1, ® 6 ea&b(lzeﬂpmset\iomﬂ Vorare
phar maceu S thege

(S) e () 2% E?S?rgﬁ%q’?m S'(l)p el%] )}I _.§W§Lh % 3 pharmaceutxcally acceptable salt
splro[lso&hLﬁ“ﬁe ine-4(1H), 3' -pyrrolidine3 - 1 2',3 ,5 (2H) -tetrone, or a
pharmaceutically acceptable salt thereof.

(R-(+)-[2-[(4-Brono- quoro henyl-- nmeth 0|

spiro[i so%w nolf n"é’"BRWI‘ H)acgm‘%tﬂﬂr ‘b?]iaHPr?e‘]’yr%?rpi‘ 83( H-tetrone, O a
pharmaceutically acceptable salt thereof. | 111 111111 HI H 111 11 1|11
AHP-9329 C | -105- 18. : '
(S)-(-)-[2-[(4-brono-2- quorophenylsimethyI -

| uor ol spi ro[isoquinoline-4( 1 H), Ry '
or a pharmaceutically acceptabl

2- me{ hyl spi roti soqui nol i ne- 4(|l

a phar maceutical ly acceptable s

1 /\ N )

-1,2",3,5 (2H) - tetrone,
9.

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

where'in' R! and R2 are hydrogen or halogen; R3 is lower alkyl containing 1 to 6
carbon atoms, benzyl or dihalogen substxtuted benzyl, or a pharmaceutically
acceptable salt thereof. ' ' '

5. 2-[(4-Bromo~2-fluoro~
phenyl)methyl spiro[isoquinoline-4(1H),3'-pyrrolidine}-1,2',3,5'(2H)~tetrone, or a
pharmaceutically acceptable salt thereof. -

6. (2-{(4-Bromo-2-fluoro-
phenyl)methyl}- 7-chloro] spirolisoquinoline-4(1H),3'-pyrrolidine}-1,2',3 a‘(2H)—
tetrone, or =z pharmaceutically acceptable salt thereof

7. [2-[(4-Bromo-2-fluoro-
phenyl)methyﬂ-s—chloro]spiro[isoquinbline-—i(1H),3'—pyrrolidine)—l,2‘,3,5'(2H)-
tetrone ~y a pharmaceutically acceptable salt t.hereof.'

8. ' 2-[(3,4-Dichlorophenyl)me-
thyl]splro[lsoqumohne--‘:(lﬂ) 3‘-pyrrohdme)—1 24,3, o'(ZH)—tetrone or a pharma-
ceutlcan\ aeceptable salt thereof ' '

* c L M S *



20. : : ' ot : .
6- chl or o- 2- nethylsplrollso-

gui noline-4(1H),3 -pyrrolidine--1,2",3,5 (2H) -tetrone, or

phar maceutical ly acceptabl e salt thereof. 21. AAHP-9329/C-

6- br omo- 2-nmet hyl spiro[iso- quinoline-4( 1 H),3 -pyTrolidine]-1

,2',3,5 (2H)-tetrone, or a pharnaceutlcally acceptabl e salt thereof 22.

7-chl oro-2- et hyl spiro[iso- quinol ﬂ'l%-ﬂ(l H), 3" -pyrrolidinel - w
,2',3,5" (2H)-tetrone, or a pharnmaceutically acceptable salt ther eof . 2?.,
2 et hyd spiro[isoquinoline- 4(1H), 3" -pyrrol | d| nej 3[22[(4 gt- fltUg; rone, or a

phar maceutical |y acceptable salt -thereof.
2- pr omhespl)mﬁhﬁbéuﬂmﬂolml!0[l$(>d;u*§19me-p§/1ﬁ)sﬂ'1pdrméijdum121,2'33 5“(11-2H) tetrone, or

a  phaisgwesyti gal by tu%?l 2865 tablta0 th ’
2- but yl spi roFlLs%unn%ﬁqne- 5 géﬁ b rro ?dﬁ r?e 1, 2',3,5 (2H)-tetrone, or
a pharnmaceutically acceptable sal t thereof . B [T H

111  10AHP-9329/C -106- 26. A corrpound as cl ai meqoi[(a-BFrome+2eriQbrd~ ains 1 s

ot ol e tylE oL BT ROdU TR ] 4 by BelBRNeT £ SRR 5 compound

of fqrtan@e; shomphﬂdﬂ@u@mﬁllmedceptaﬁleasmh Itheteath conprises one of

11. o [2-[(4-Bromo-~2-fluoro-
phenvl)methy]] 7-f1uoro]spxro[lsoqumohne—4-(lH) 3'-pyrrolidine]~1,2',3,5'(2H)~ - J
tetrone, or a pharmaceutically acceptable salt thereof. -
12, [2-[(4-Bromo-2-fluoro-

phenyl)methyl] -8-fluorad] spirolisoquinoline-4(1H),3'-pyrrolidine}-1,2',3,5'(2H )~
tetrone, or a pharmaceutically acceptable salt thereof.

13. ' | | [6-Bromo-2 ~{(4-bromo-2-~
fluorophenyl)methy [-7-methoxy] sp1ro[xsoqu1nolme-4(1H) 3'-pyrrolidine] -
1,2',3,5'(2H)-tetrone, or a pharmaceutically acceptable salt thereof.

14, - _ {2-[(4-Bromo-2-fluoro-
phenyl)-methyl,—-—methoxy]splro[lsoqumohne—-l(lH),3'-pyrrohd1ne] 1,2,3,5'2H)-
tetrone, or a pharmaceutically acceptable salt thereof.

15 5. _ (R)-(+)-2-[{ 4-Bromo-2-
fluorophenyl)meth)l]splro[xsoqumolme-4(1H),3'-pyrrohd1ne]-l 243 a‘(Z‘{)-tetrone,
or a pharmaceutically acceptable salt thereot’.

16. - | _ (8)-(-)-2-[(4-Bromo-2 -fluorophenyl)—
methyﬂprro[xsoqumolme—-l(1H),3'—pyrrohdme] -1,2',3,5'(2H)-tetrone, or a '
pharmaceutically acceptable salt thereof.

17. | | o (R)-(+)-[2-[(4-Bromo-2-fluorophenyl)-
methyll-6-fluoro] spiro[isoquinoline~4(1H),3'-pyrrolidine] -1,2',3,5'(2H)~tetrone, ©F
a pharmaceutically acceptable salt thereof.

AR

»



_t*he following: a) cyclising an ami de of formula+A) CONH2 1 (CH oCOORS R2I
f)I523 (A) wherein Rl R2 R3 n, M and Ware as defined in laim1 and
"COOR5 is an ester group, using a suitable base to gi veﬁé'ﬂ?:'(?ﬁﬁﬁbﬁd of
formula | wherein Y and Z are both oxygen and Xis -(CH ) - wherein nis 1
to 2 n 3; b) reacting a corrpound of _tl%%rrul a (B R1L HX C ZNH2 R2
(BM R2 (B) I'=~~~~~~~~~ AHP-9329/1C -107- 1 2"
3 wherein R, R, R,Mand Ware as defined in Clalml and Xis 0, S or NH

and Z is O or S,vvlthCYCI wherein 2 Yis 0 or d of
f or nul aﬁr wherein Xis 0, Sor NH and Y and Z |nde ?fg.gr@l ?’ggﬁg.s%;nt 0 or

S fluorophenyl)methyﬂ-S-fluoro]prrohsoqumohne--i(lH),3'—pyrrohdme] -1,2',3 a'(ZH)-
tetrone, or a pharmaceutically acceptable salt thereof.

19. 2-methylspiro[isoquinoline~
4(1H),3'-pyrrolidine]-1,2',3,5'(2H)-tetrone, or a . pharmaceutically acceptable
salt thereof.

20. 6-chloro~-2~methylspirofiso-
quinoline-4(1H),3"-pyrrolidine}-1,2',3,5'(2H)-tetrone, ©Or & pharmaceutically
\ |
) acceptable salt thereof.
21. - 6~-bromo-2-methylspirofiso-
quinoline-4(1H),3'-pyrrolidine}-1,2',3,5'(2H)-tetrone, or a pharmaceutically

acceptable salt thereof.

22. 7-chloro~2-methylspiroliso-
quinoline-1(1H),3'-pyrrolidine]-1,2',3,5'(2H)~tetrone, or a pharmaceutically
acceptable salt thereof.

23. 2~ethylspiro[isoquinoline-
4(1H),3'-pyrrolidine] 1,2',3,5'(2H)-tetrone, or &  pharmaceutically acceptable
salt thereof.

24, . ' 2-propylspiro[isoquinoline-
4(1H),3'-pyrrolidine]~-1,2',3,5'(2H)-tetrone, or a pharmaceutically acceptable
salt thereof. '

25. ' 2-butylspirolisoquinoline~

4(1H),3‘-pyrroiidine]-—_1,2‘,3,5‘(2H)—-te'trone, or a pharmaceutically acceptable
salt thereof.

-

M



or (c¢)

reacting a conpound of fornula (C) COCRS {(CH .

wherein R R,

fornmul a

R, M W nand Z

conmpound of forrmula (D) "C SNH2 CCH2 COOR5 R ~ WA Wv R2

defined in daim1l and COOR 5is an estgpggroup with strong base to give a
compound of formula I wherein Xis -(CHin whichnis 1to 3, and Yis S

and Z is O;

< CN |

(D

w

or (e) cycl.ising a conmpound of formula R 02C CN R
i R3 9~~~ . = _ : :
26. A compound '‘as claimed in any one of Claims 1 to 25

AHP-9329/Cl1 -108- wherein R1 R2 R3,M Wand n are as

when in the form of a pharmaceutically acceptable

ammonium,alkali metal or alkaline earth metal salt.

27.

A process for preparing a compound of formula I

shown and as defined in Claim 1 which comprises one of

the following:

aj

cyclising an amide of formula (A)

CONH,

1 (CHéE:><::;COOR

le3

5

(A)

1 2 3

wherein R~ , R®* , R~ , n, M and W are as defined in

5

Claim 1 and COOR™ is an ester group, using a suitable

base to give a compound of formula I wherein Y and 2

are both oxygen and X is -(CH, ) - wherein n is 1 to

3;

b)

reacting a compound of formula (B)

C ZNH,

(B)

-

) A

C ZNH 2<2 (O
) are as defined in daiml
and COOR5 is an ester.group using a suitable base toagrn3T0mpound of
wherein Yis 0, Zis Oor Sand nis 1to 3; or Cd) reacting a

)

ol

LI



"'H",/ a i

R2{E)12 3 - 5 . wherein R R, R
are .as defined in Cla|n11 COOR is an ester group-and Mand Ware CH2, to
gi ve a tompound of forrmula |I wherein Xis CH2 and Y and ZAEPeQbDthmxygen
s or (f) reacting a conpound of fornula a ~~0 " 3 NR (F)
AHP- 9329/ Cl -109- wherein RL, R2, R3, Mand Ware as defined in Caim1l
wi t h” anmoni um car bonat e and an alkali netal cyanide to give a conpound of
formida | wherein Xis -NH and Y and Z arggmth oxygen; or (g) reacting a
conpound of forrmula (F) as shown and defined above with successively
hydr ogen cyani de, thionyl chloride and thiourea to give a conpound of
formula (1) wherein Xis S and Y and Z are both oxygen; or

wherein Rl, R2, R3,M and W are as defined in Claim 1

and X is O, S. or NH and Z is O or S, with CYCl2

Y is O or S to give a compound of formula I wherein X

wherein

is O, S or NH and Y and Z independently represent O or
S;

or (c) reacting a compound of formula (C)

S
N 5
///COOR
(CH ) C ZNH
)
. 1 2 3

wherein R, R, R";M, W, n and 2 are as

defined in Claim 1 and COOR5 is an ester group using a

suitable base to give a compouhd of formula I wherein Y
(N is O, Z is O or S and n is 1 to 3;

or (4d) reacting a compound of formula (D)

(D)

—_—
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“(h) reacting a conmpound of formula (F) as shown and -.defi ned above with T
:trimethylsilyl cyanide followed by HO I/ al kanol and phosgene or ¥ 02
t hi ophosgene to give a conmpound of formula (1) wherein Xis 0 or S and Y ¢
and Z are both oxygen. 1J | !l1 Lrr, a0 Jrrra b1 1111 AHP- 9329 C
-110- 2 8. A process for Preparing a conmpound ofFForHRA%H GXI) 0 . 1H R
~0N o (XI') N~ R2 o wherein R1L and R2 are hydrogen or hal ogen

R3 is alkyl containing 1 to 6 carbon atons, aryl (lower alkyl) or dihalggﬁn
substituted aryl (lower alkyl) wherein aryl contains- 6 to 10 carbon ato
and | ower alkyl contains 1 to 6 carhoB-atons, which conprises: a) reacting

t he conpound of formula (VI) 11% R3 (VI) wherein Rl, R2, and R3 are as
defined above, with a base in a conventional solvent and subsequently
addi ng a reactive carbonet hoxyl ati ng agent to produce the conpound of «
formul & WAddein Rl, R2,.R3;M, W and n are as defined in Claim 1

and COORS.is an ester grodp'with strong base to give a

compound of formila I wherein X is--(CHz)n-
in which n is 1 to 3, and Y is § and Z is O;

or (e) cyclising a compound of formula

-
c | o/
R O2C CN .
. R’ CN
-~ M
W g3
R2
(E)
. 1 2 3 P . . 5 . Cem -
wherein R~, R, R are as defined in Claim 1, COOR~ is
an ester group and M and W are CH2, to give a compound
of formula I wherein X is CHz-and Y and Z are both
. oxygen; : ' o’

or

(f) reacting a compound of formula

(F)

R



Weeia R 0CO2Me ~~~4'N ~~*~~(VI1) R2 R<3 Co _ Vi wherein:
Rt, R2, and R3 are as defined above; .i 1] B I T 1 T N O B 11111 L

“AHP- 9329 /Cl -111- b) reacting said conpound of fornmula (VII) with an

i norgani ¢ base in a conventional solvent and subsequently adding tert-butyl
bronoacetate to produce the conpound of the formula (VAHP)}9&RI8/€1~C02- C- CH3
CH3 R 0eCO2Me O (VIIl) R2~ 0 wherein RL, R2, and R3 are as
defi ned above; c) hydrolyzing said conpound of forrmula (VI11) with an
organic acid in a conventional solvent to produce the conpound of formula
(IXy COH R t Q,Me 0 N2 0 X 3_399-(1X O

7 wherein Rl, R2, R3, M and W are as defined in Claim 1

with ammonium carbonate and an alkali metal cyanide to
give a compound of formula I wherein X is -NH- and Y

and Z are both oxygen;

or .
i;d (g) reacting a compound of formula (F) as shown and

defined above with successively hydrogen cyanide,
thionyl chloride and thiourea to give a compound of
formula (I) wherein X is S and Y and Z are

both oxygen;

or

(h) reacting a compound of formula (F) as shown and
defined above with trimethylsilyl cyanide followed by
HCl/alkanol and phosgene or thiophosgene to give a
compound of formula (I) wherein X is O or S and Y and 2

are both oxygen.

-
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e
--wherein-El, R2, and R3 are as, defined -above; d) reacting said conpound of_ S

- fornmula (I1'X) with a coupling agent’ in a conventional solvent and e
" subsequent |y addi ng tetrahydrofuran amoni um sol ution A?PW&@V%Q t he ¢
compound of fornmula (X) | D*11111 111111 Dill1 i11 11 11 AHP-9329 IC 1
-112- CONH2 ,1 < CO2Me R3 (X).0 "l wherein R, R2, and R3 are as
defi ned above; e) -reacting said confy of formula (X) with a base in a

conventional solvent to produce the conpound of formula (XI). 290 A -
process according to claim28 for the production of conpounds of formula
(X1), JBerehn precessdoRD racaninglef | reethpound| of far#Bila 60 R3 i s al kyl

containing |- to 6 carbon atons, wherein the conpound of formula (X),
wherein RI and R2 are as defined above, R3 is an alkyl, as defined above,
is reacted with . -- a base, in a conventional solvent to produce the :

conpound of the formula (Xl), whereinDR1L and R2 are as defined above, and
R3 is an al kyl, as defined above. 30. A npdi fication of the process
according to Claim28 in which the cqg d of formula (VII) CO2Me R2' =~ &

(VI) l—o

/\ R3
“R27 :
o) -/
-/
- wherein R1 and R2 are hydrogen or halogen; R3 is alkyl c'ontaining l1toé6 carbon.

atoms, aryl (lower alkyl) or dihalogen substituted aryl (lower alkyl) wherein aryl
contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms,
which comprises:

a) reacting the compound of formula (VI)

(D

wherein Rl, RZ, and R3 are as defined above, with & base in a conventional
solvent and subsequently adding a reactive carbomethoxylating agent to
produce the compound of formula (VII) .

(V1)

wherein R, R2, and R3 are as defined above;

T



wkerein R and R2 are.” hydrogen or hal ogen; R3 is alkyl containing 1 to 6
Tarbon atoms, aryl (| ower al kyl) or dihal ogen substituted aryl (I ower alkyl)
wherein aryl contains 6 to 10 carbon atons and | ower alkyl contains 1 to 6
carbon atons which 1111111 111111 1111 11111 11(1111 * Gpyp-g32g/cN S
* AHP- 9329/ C -113- is prepared by a process which conprises reacting the
conpound of formula (XIl) R ~~ [~Br or G R2 CO2H

(XII) wherein RL and R2 are as deflned-dlidve wi t h di methyl mal onate and NaH
}‘ﬁe presence of a catalytic amount of CuBr to produce the compound of
forrrula*(XIII) RI coz2Mve CO2Me R/ 9>' - CO2H (XI11)
wher ei n Rl andb)R2reacingssaléf campbunid oo farmiulaeBii withsan dnergapisubdsofn a
fornula (XI11).44 [ V [

formul a R3NH anc}}egtlttonapg%lbfgr}lhﬁée sﬂﬁse@;ﬁggﬁ entlf(‘gr}%}t 9 er?tﬂtlg g?ﬁprtlget S
as defined abon@dpee;Sh@agmaownfboﬁam&ynwl@mﬂérrru|a MII ). 31. A
phar maceuti cal conposition conprising a

¢

v

wherein_R-l, R2, and R3 are as defined above;

¢) hydrolyzing said compound of formula (VIII) with an organic acid in a
conventional solvent to produce the compound of formula (IX)

s
I1x)
wherein R1, RQ, and R3 are as defined above;
‘ d) reacting said compound of formula (IX) with a coupling agent in a
conventional solvent and subsequently adding tetrahydrofuran ammonium )
» ‘*'\\_\‘
solution to produce the compound of formula (X)

O



conpound of forrmula |I. or a pharmaceutically acceptable-*salt thereof as \.1:"__.
defined in any one of Clains 1 to 25 and a pharmaceutically acceptable S
carrier. 32. Use of a conpound of formula | or a phaymp<gseeically -
acceptable salt thereof as defined in any one of Clains 1 to 25 in the
preparation of a medi canent for prﬁ?ntl ng or relieving neuropathy,
nephr opat hy, retinopathy, or catar S in a diabetic mammal . 4f | 1111111
111111121121111212111112 * C S * . o

L

(X)
/

wherein R}, R2, and R3 are as defined above;

e) reacting said compound of formula (X) with a base in a conventional
solvent to produce the compound of formula (XI).

2. A process according to claim 28 for the production of compounds of
formula (XI), wherein R! and R2 are as defined in claim 28, and R3 is alkyl
containing 1 to 6 carbon atoms, wherein the compound of formula (X), wherein
R1 and R2 are as defined above, R3 is an alkyl, as defined above, is reacted with
a base, in a conventional solvent to '

produce the compound of the formula (XI), wherein R! and R2 are as defined
above, and R3 is an alkyl, as defined above. U

30. A modification of the process according to Claim 28 in
which the compound of formula (VII)

(vip

wherein R! and R2 are hydrogen or halogen; R3 is alkyl containing 1 to 6 carbon
atoms, aryl(lower alkyl) or dihalogen substituted aryl{lower alkyl) wherein aryl
contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon-atoms which

ok C L M S *
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ng

AHP-9329/C"
-113-

is prepared by a process which

comprises reacting the compound of formula (XII)

E§< (Brorcq
/\ CO,H

R2 (X11)

wherein R! and R2 are as defined above with dimethyl malonate and NaH in the

presence of a catalytic amount of CuBr to produce the compound of formula
(X111)

COzMC

1
[’\/X< COzMe .
/\ CO,H (X1

and R2 are as defined above and reacting

R
R:
. 1
wherein R

said compound of formula (XIII) with thionyl chloride

and subsequently adding an amine of formula R3NH2 and

triethylamine in a conventional solvent wherein R? is
as defined above to produce the compound of formula
(V1T ).

31. A pharmaceutical composition comprising a
compound of formula I or a pharmaceutically acceptable
salt thereof as defined in any one of Claims 1 to 25
and a pharmaceutically acceptable carrier.

32. Use of a compound of formula I or a pharmaceutically
- acceptable salt thereof as defined in any one of Claims 1

to 25 in the preparation of a medicament for preventing or

relieving neuropathy, nephropathy, retinopathy, or cataracts

in a diabetic mammal.
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