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ABSTRACT

A number of 3-aryl-isoquinolin-1(2H)-oneswere efficiently prepared from
the corresponding 3-arylisocoumarins by refluxing with methanamide.

© 2008 Trade Science Inc. -INDIA
INTRODUCTION

1(2H)-isoquinolones(isocarbostyrils) arethenitro-
gen anaogues of isocoumarins (1H-2-benzopyran-1-
ones). Various 1(2H)-isoquinol onederivativesarefound
inseverd bioactive naturd productssuch asthdifoline,
doryphorine¥ ruprechstyril®? narciclasing®, pancra
tistatin, lycoriciding, the alkaloids coryalding®,
dorianing® hydroxyhydrastinine and thalflaving”.
Isoquinolonenucleusisdso anintegrd part of complex
isoquinolineakaoidsandisauseful building block in
organic synthess.

Theisoquinolone skeleton biogenetically derived
fromamino acid phenyldanine, exhibitsbiomimeticchar-
acterigtics¥. Substituted isoquinolonesareoraly effec-
tiveantagonistsof receptors5-HT,, which have shown
highly efficacy in the control of cancer models?,
thymidylate synthase (TS) inhibitorg®, human Tumor
Necrosis Factor (TNF) inhibitors, and tachykininre-
ceptorg®¥, Substituted isocarbostyrilsexhibiting anti-
depressant(*?, anti-inflammatory!*3, analgesici4, hypo
lipidemici*™ and anal eptic® activitieshave a so been
reported.

Inview of the great therapeutic value of such mo-
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tifsin various bioactive molecules, anumber of syn-
thetic routes have been devel oped. Theseincludethe
Gabriel-Coleman synthesis!*”, ring enlargement of
phthalimides*®!, condensation of amines with
homophthalic anhydrides®, reaction of 2-methoxy
carbonylstyreneoxidewith ammoniaor methyl amine?,
reaction of coumarinandisocoumarin derivatives?! with
ammoniaand amines. Thelatter method hasbeen used
inthesynthesisof (+)-licoricidine!®, narciclasind®,(+)-
deoxypancratistatin®, and the benzophenanthridine
dkaoid nitidiné®!. In addition, the[4+2]-cycloaddition
of the ketenes to cyano ketones?, treatment of
indanoneswith sodium azide?” and recently solid-phase
synthesisof isoquinolinonesusing Bischler—Napieralski
cyclization?®, and palladium mediated synthesis of
isoquinolinones® synthesesviaCurtiusarrangement of
cinnamic acidsor viaan isoguinolone N-oxide have
been reported®,

The substitution of the oxygen by nitrogenatomis
still one of the most important methods. A number of
reagents have been used including ammonia, anmo-
nium acetate or amines, but theresultsarenever satis-
factory®-33 except for arecently reported method®*.

Mg ority of thenatural isocoumarins being of
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polyketide origin possessaC-3 alkyl/aryl substituent
consequently, avariety of methodologiesareavailable
for rapid access to these bioactive heterocycles®!.
Thereforetheconversion of 3-substuited isocoumarins
into correspondingisoquinolin-1(2H)-onescould prove
asynthetically feasible procedure. Asacontinuation of
our interest towards synthesis of naturally occurring
isocoumaring®*3and their synthetic analoguesin thisar-
ticle, wewish to describe the conversion of anumber
of 3-substituted isocoumarinsinto their nitrogen ana-
logues.

RESULTSAND DISCUSSION

Theisocoumaring(1a-j ) were synthesized accord-
ing to method reported earliert®!. An equimolar mix-
tureof theisocoumarin and methanamidewasrefluxed
for 2-4 hours to afford corresponding 1(2H)-
isoquinolones(2a-). Theproductswereobtained in 76-
85 % yieldsin high purity (TABLE 1). The progress of
thereaction wasfollowed by TLC. Thesuccessful sub-
gitutionwasinitialy indicated by appearanceof afluo-
rescent blue spot under longer wavelength of UV lamp,
having R, values lower than that of the parent
isocoumarin. The productswerefurther characterized
by comparison of their mp, IR, *H NMR and mass
spectral data with those of the corresponding
isocoumarins. Thus, ashift of lactonic carbonyl absorp-
tion from 1710-1730cm* to 1630-1650cm* and ap-
pearance of absorption at 3220-3380cm for NH was
noted inthe IR spectra. Inthe*H NMR adownfield
shift of thecharacteristic H-4 proton of theisocoumarins
at 8 6.0-6.2 to 8 6.6-6.9 in isoquinolones was observed
besides, appearance of NH absorption at 6 9.4-10.8.
A variety of substituentson thearyl ring arewell-toler-
ated, andthereaction leadsto completionindl thecases
Thegenerality of the conversion wasindicated by sub-
strates bearing an aralkyl group (2c), heterocycyl (2i)
or alongaliphaticchain(2)) at C-3 position.

In conclusion, one pot, conversion of anumber of
3-substitued isocoumarins to the corresponding
isoquinolones has been achieved by refluxing with
methanamide.

EXPERIMENTAL
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TABLE 1: Physicochemical and spectral data of 1(2H)-
isoquinolones(2a-j)

iarg REFlUX T NMR 8§(ppm)
Entry Comp. R '},"p Yl|)eld time

(°C) (%) (h) H-4(1) H-4(2) NH(2)
1 2a  3FCeH, 221168' 84 25 61 683 1025
2 2b 4-FCeH,4 22223 82 30 64 680 1054
3 2c  2-CICH,CcHy4 1189%' 8 35 624 666 953
4 2d  2-BrCeHs 1177% 82 20 62 663 94
5 2e 3-1CeH, 2222%' 8 25 634 68 98
6 2f  2,4-DiCICsHs 222212 78 30 621 666 10.89
7 29 2-Cl-4-FCHs; 213 80 35 635 665 1005
8 2h  4-NO,CeH. 223;; 84 40 626 694 879
9 2j  2-Cl-CeHsN Zzllg 82 40 63 684 102
10 2k CsHy 7173 76 40 624 689 662

Recrystallization solvent: Ethyl acetate

R R
N HN" 0o N
O _— NH
2-4h; 76-85%

0 O (2a])
(laj ) R= R=sameasin (1aj)
1a=3—F'C6H4 X lb=4'FC6H4

1c= 2-CICgH,CHy; 1d=2-BrCgH,

1e=3-1-CeHy; 1f=2,4-DiClCgHa1»
1g=2-F-4-CIC¢H3 1h=4-NO,C¢H,
1i=2-CICgHsN;  1j=CisHg;

SCHEME 1: Conversion of isocoumarinsinto 1(2H)-
isoquinolones

Melting points were recorded using a digital
Galenkamp(SANY O) model MPD BM 3.5 appara
tusand areuncorrected. *H NMR spectrawere deter-
mined asCDCI, solutionsat 300MHz onaBruker AM-
300 spectrophotometer. FT IR spectrawererecorded
using an FTS 3000 MX spectrophotometer; mass
spectra(El, 70eV) onaGC-M Singtrument and e emen-
tal analyses with a LECO-183 CHNS analyzer. All
compoundswere purified by thick layer chromatogra-
phy using silicagel from Merck.

General procedurefor theconversion of isocoum
arinsintoisoquinolin-1(2H)-ones(2a)

A mixture of isocoumarins (1a-j)(10mmol) and
formamide (10mmol) wasrefluxed for 2-4h(TABLE
1). On completion of thereaction, followed by TLC
the solution was poured into water (300ml). There-
sulting precipitateswerefiltered out and recrystallized
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from ethyl acetate to afford 1(2H)-isoquinolones
(2a4)).

3-(3-Fluor ophenyl)isocoumarin (1a)

Rf =0.65. IR(K Br):=1730, 2980, 1615cm™. HNMR
8 6.87(1H, s, H-4), 8.14(1H, s, H-2'), 7.56-7.70(2H,
m, H-4', H-5), 7.4(1H, d, J=2.1, H-6), 7.3(2H, d,
J=7.8, H-5, H-8), 7.22 (1H, dd, J=1.8, 2.1, H-6),
7.15(1H, dd, J=2-4, 2-4, H-7). EIMS(70eV):m/
2(%)=240(43), 160(100%), 118(93).

3-(4-Fluor ophenyl)isocoumarin (1b)

R =0.55, IR(KBr):=1725, 3020, 1590cm™. *H NMR
$6.95(1H, s, H-4), 8.70(2H, d, =7.8-H-3, H-5), 7.77
(2H, d, J=3, H-2', H-6), 7.72(1H, d, J=1.2, H-5),
7.51(3H, m, H-6,H-7,H-8). MS(70eV):m/z(%)
=240(43), 160(100%), 118(93).

3-(2-Chlor obenzyl)isocoumarin (1c)

IR(KBr):=1738(C=0), 2860(C-H), 1558(C=C)cm*;
IHNMR § :2.0(2H, s, CH,),6.52(1H, sH-4),7.48-
7.51(2H, m,H-6,H-7), 7.58(1H, d, J=1.6,H-5),
7.65(1H, d, J=1.5,H-8),7.81(1H, dd, J=1.5, J=1.5,H-
5%,7.85(1H, d, J=1.5,H-6"), 8.1(1H, dd, J=1.5,J=1.8,
H-4%), 8.9(1H, d, J=8.1); MS(70eV):m/z(%)=272,
270(43), 160(100%), 118(93).

3-(2-Bromophenyl)isocoumarin (1d)

IR(KBr):=1710, 3025, 1590cm™; *H NMR & 6.75(1H,
s, H-4), 7.81(1H, d, J=2.4, H-3), 7.55-7.65 (3H, m,
H-4'5,6), 7.2-7.3(4H, m, H-5,6,7,8) ppm: MS
(70eV): miz(%) 300(M*,100), 226(40) 109(37),
145(60).

3-(3-1odophenyl)isocoumarin (1€)

IR(KBr):=1725, 3010, 1580 cmt; tHNMR 86.96(1H,
s, H-4), 8.15(1H, s, H-2'), 7.96(1H, d, J=9, H-4"),
7.67(1H, d, J=8.1, H-6"), 7.61(1H, dd, J=4.8, 3.3,
H-5'), 7.51-7.55(4H, m, H-5-H-8). MS(70eV):m/
2(%)=347.9(100.0%), 348.9(16.4%)
3-(2,4-Dichlorophenyl)isocoumarin (1f)
IR(KBr):=1705, 2970, 1620cm*. *H NMR & =6.95
(1H, s, H-4), 7.6(1H, d, J=0.9, H-3"), 7.5(1H, d, J=
13.2, H-5"), 7.4(1H, d, J=8.5,H-6"), 7.1-7.35(4H, m,
H-5-H-8). MS(70eV):m/z(%)=291.9(64.3%), 290.9
(16.3%)
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3-(2-Chlor o-4-fluor ophenyl)isocoumarin (1g)

IR(KBr):= 2990, 1705, 1595cm®; 'H NMR & 6.77
(1H, s, H-4), 7.80(1H, s, H-3), 7.78(1H, d, J=2.7 H-
5), 7.19(1H, d, J=2.4, H-6), 7.15(4H, m, H-5,6,7,8).
MS(70eV): m/z(%)=274.5(M*,100), 226(44)
109.5(37), 145(62). MS(70eV):m/z(%) =274.02
(100.0%), 276.02(32.4%)

3(3-Nitrophenyl)isocoumarin (1h)

IR(KBr):=1734(C=0), 2893(C-H), 1512(C=C)cm?;
HNMR&: 7.1(1H, s, H-4), 7.2-7.44H, m, H-5,6,7-
H-8), 7.7-7.5(2H, m,H-5’ ,H-6°), 8.2(1H, d, J=8.2,H-
4’), 8.4(1H, s, H-2’) ); MS(70eV):m/
Z2(%)=267[M*](97.7), 336(34.2), 314(63.7),
160(100%).

3-(2-Chloropyridyl)isocoumarin (1i)

IR(KBr):=1743(C=0), 2882(C-H), 1543(C=C)cm*;
IHNMR § : 6.95(1H, s,H-4),7.2-7.5(3H, m, H-5,H-
6,H-7), 7.6(1H, d, J=1.5,H-8), 8.0(1H, dd, J=2.2,
J=2.4, H-4"), 8.5(1H, d, J=2.1, H-5"), 8.7(1H, d,
J1.6H-3")): MS(70eV):m/z(%)=259,257[M*](97.7),
336(34.2), 314(63.7), 160(100%), 118(97.7).

3-Pentadecylisocoumarin (1j)

IR(film): 2918, 2849,1728, 1712, 1656, 1604, 1160,
642cml; H NMR § 0.87(t, J=6.28 Hz, 3H, H-15"),
1.28(br s, 24H, H3’-H14%), 1.70(p, J=8.4 Hz, 2H,
H2%), 2.52(t, J=7.08Hz, 2H, H-1°), 6.24(s, H-4),
7.34(d, J=8.16 Hz, H-5), 7.49(td, J=0.88, 7.28 Hz,
H-7), 7.65(m, 1H, H-6) 8.25(d, J=8.16 Hz, H-8);
M S(70eV):m/z(%)=356[M*](97.7), 336(34.2),
314(63.7), 160(100%), 118(97.7).

3-(3-Flourophenyl) isoquinolin-1(2H)-one (2a)

IR(KBr):=3332(NH), 1656(C=0), 2825(C-H),
1517(C=C)cm; HNMR : 6.83(1H, sH-4), 7.1-
7.2(3H, m, H-5,H-6, H-7), 7.23(1H, d, J=2.4,H-8),
7.54(1H, dd, J=1.8, J=1.6,H-5"), 7.70(1H, d,
JE15H-6"), 7.72(1H, d, J=0.9, H-2), 8.4(1H, d,
J=1.2, H-4), 10.3(1H, s, NH); EIMS(70eV):m/
2(%)=240, 239[M*](82.3), 144(53), 117(97.7).

3-(4-Flour ophenyl)isoquinolin-1(2H)-one(2b)

IR(KBr):=3320(NH), 1630(C=0), 2870(C-H),
1527(C=C)cm™; *HNMR &:6.8(1H, s, H-4),7.4(1H,
dd, J=1.2, 1.1, H-5)7.5-7.6(2H, m, H-6,H-7), 7.63
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(1H, d, J=1.2, H-8), 7.7(2H, d, J=1.8, H-2’,H-6"),
8.4(2H, d, J=8.4, H-3’,H-5"), 10.54(1H, s, NH);
EIMS(706V):m/z(%)=240, 239[M*](61.3), 144(53),
117(98.1).

3-(2-Chlor obenzyl)isoquinolin-1(2H)-one (2c)

IR(KBr):=3348(NH), 1638(C=0), 2860(C-H), 1558
(C=C) cm*; 'HNMR &: 2.19(2H, s, CH,), 6.66(1H,
s,H-4),7.5-7.55(2H, m, H-6,H-7), 7.6(1H, d, J=
1.5,H-5), 7.7(1H, d, J=1.5, H-8), 7.85(1H, dd, J=1.5,
J15H-5), 7.89(1H, d,J=1.5,H-6"), 8.3(1H, dd, J=
1.5, 1.8,H-4), 9.1(1H, d, J=8.1,H-3"), 9.53(1H, s,
NH); EIMS(70eV):m/z(%)=271, 269[M*](43.7), 144
(53.5), 117(59.2).

3-(2-Bromophenyl)isoquinalin-1(2H)-one (2d)

IR(KBr):=3341(NH), 1635(C=0), 2864(C-H), 1535
(C=C)cm’; 'HNMR §: 6.635(1H, s, H-4) 7.34(1H,
d, J=1.8, H-5), 7.45-7.55(2H, d, m, H-6,7), 7.63(1H,
d, J=2.7, H-8), 7.66-7.75(2H, m, H-4’,H-5"), 8.38
(1H,d, J=1.5,H-6"),9.12(1H, d, J=8.4,H-3), 9.4(1H,
s, NH); EIMS(70eV):m/z(%)=301, 299[M*](71.3),
144(62), 117(87.4).

3-(3-1odophenyl)isoquinolin-1(2H)-one (2€)

IR(KBr):=3353(NH), 1643(C=0), 2892(C-H), 1533
(C=C)cm’; 'HNMR §: 6.8(1H, s, H-4),7.5-7.54(2H,
m,H-6,H-7),7.5(1H, d, J=1.2,H-5),7.6(1H, d, J=
1.2,H-8), 7.74(1H,d ,J=1.2,H-6"), 8.1(1H, t, J=1.8,H-
5%, 8.2(1H, d, J=13.8,H-4"), 8.44(1H, s,H-2"),
10.6(1H, s ,NH); EIMS(70eV):m/z(%)=348,
347[M*](16.5), 144(51), 117(59.6).

3-(2,4-Dichlor ophenyl)isoquinolin-1(2H)-one (2f)

IR(KBTr):=3330(NH), 1650(C=0), 2862(C-H),
1550(C=C) cm™; THNMR &: 6.63(1H,s,H-4), 7.5(1H,
d, >=5.7,H-5),7.61-7.67(2H, m ,H-6, H-7), 7.71(1H
, d, J=6.9, H-8), 7.88(1H, s, H-3), 8.457(1H, d,
J=7.8,H-6’),9.06(1H, d, J=8.1, H-5") ,10.89(1H, s,
NH); EIMS(70eV):m/z(%)=291, 289[M*](5.7), 144
(53), 117(97.7).

3-(2-Chlor 0-4-Flour ophenyl)isoquinolin-1(2H)-one
(29)

IR(KBr):=3381cm*(NH), 1655(C=0), 2876(C-H),
1550(C=C); *HNMR 6: 6.65(1H, s,H-4), 7.5-7.6(2H,
m,H-6,H-7), 7.7(1H,J d,=1.2,H-5), 7.8(1H, d,
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J=1.2,H-8), 7.9(1H, d, J=1.2,H-6"), 8.2(1H, s,H-3"),
8.4(1H, d, J=8.1,H-5"), 10.0(1H, s, NH)., H-3")
EIMS(70eV):m/z(%)=275, 273[M*](72.8), 145(53),
117(84.4).

3-(3-Nitrophenyl)isoquinolin-1(2H)-one (2h)

IR(KBr):=3339(NH), 1634(C=0), 2821(C-H),
1512(C=C) cm’; 'THNMR &: 6.9(1H, s, H-4), 7.4-
7.6(4H, m, H-5,6,7, 8), 7.7-7.2(2H, m, H-5’, H-6"),
8.41H,d, J=8.4,H-4"), 8.6(1H, s, H-2"), 8.75(1H, s,
NH); EIMS(70eV):m/z(%)=266[M*](82.3), 145(12),
117(43.0).

3-(2-Chloropyridyl)isoquinolin-1(2H)-one(2i)

IR(KBr):=3353(NH), 1663(C=0), 2882(C-H),
1543(C=C) cm; 'HNMR §&: 6.84(1H, s, H-4),7.5-
7.7(3H, m, H-5, H-6, H-7), 7.8(1H, d, J=1.5, H-8),
8.1(1H, dd, J=2.4, J=2.3, H-4"), 8.7(1H, d, J=2.2,
H-5"), 8.8 (1H, d, J=1.8,H-3"), 10.2(1H, s, NH); EIMS
(70eV) :m/z(%)=258, 256[M*](6.9), 145(32),
118(63.8).

3-Pentadecylisoquinolin-1(2H)-one(2))

IR(KBr):=3323(NH), 1652(C=0), 2876(C-H), 1513
(C=C) cm’; ITHNMR §: 0.9(3H, t, J=5.1, H-15"), 1.5-
1.7(26H, m, H-2>-H-14%), 2.3(2H, t, J=7.5, H-1"),
6.89(1H, s, H-4), 7.6(1H, d, J=1.2, H-5), 7.7-
7.74(2H, m, H-6,H-7), 8.2(1H, d, J=13.5, H-8),
6.62(1H, s, NH) EIMS(70eV):m/z(%)=355[M"]
(82.3), 145(43.6), 118(43.3).

Solvent system R, values(Hexane: Ethyl acetate4:1)
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