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A New Route to [g]-Fused 5-Methyl-1-functionalized Isoquinolines
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2-(3-Lithio-2-methoxy-4-pyridy!)-4.4-dimethyl-2-oxazoline (8) was con-
densed with aromatic aldehydes. Subsequent hydrolysis gave the corre-
sponding lactonies 10. Reduction by ammoriacal zine or catulytic
hydrogenation of these compounds over palladium yielded  3-
arylmethyl-2-pyridone-4-carboxylic acids 11 which were transformed
into 3-arylmethyl-4-acetyl- 2-pyridones 12 by methyllithium. Acidic ring
closure then easily led to (g)-fused S-methyl-2H-isoquindline-1-ones iu
a convergent pathway. This method is more rapid and convenient than
former procedures reported for the synthesis of (g)-fused S-methyl-1-
functionalized isoquinolines.

The (g)-fused S-methyl-i-furctionalized isoquinaline moiety is
a part of the pharmacologically relevant ellipticine derivatives
and analogues 1 and 2."* Compounds 1 and 2 have been
obtained by two independent multistep sequences:®* at the
present time, however, no general method is available for their
synthesis.
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In view of the large rumber of related polycyclic derivatives
bearing the same S-methyl-1-substituted isoquinoline system
fused to various aromatic nuclei that have beer: programmied
for biclogical screening, we developed a general method for
their synthesis resorting to a convergent pathway.

2-(2-Methoxy-4-pyridyl)-4.4-dimethyl-2-oxazolire 3 is the key
intermediate in this respect. This compound was odtained
according to the transformations summarized ir: scheme A.
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Lithiation of pyridylexazoline 3 by exchange ‘with methyllith-

ium took place at the 3-position as expected. Condensation of

the lithiated species 8 with aromatic aldehydes led to the
corresponding alcohels 9 whose acidic hydrolysis was accom-
panied by an O-demcthylation, giving the lactznes 10 in good

yield. Reduction to 3-arylmethyl-2-pyridone-4-carboxylic acds
was first performed by catalytic hydrogenation over 10%
palladized charcoal in the case of naphthalene derivatives 10a
and 10b. However, in these conditions, partial reduction of the
naphthalenc ting was observed for 10a, and reduction was best
achieved by wctivated zinc in ammonia solution affording the
acids 11 in good yields.
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For transfor naticn to methyl ketones 12a-d. the acids 11 were
treated with an excess of methyllithium. The ketones 12a, b
and d can be isolated as crystalline products. However, ring
slosure of these ketones to (g)-fused S-methyl-2/-isoquinoline-
{-ones took place eusily and quantitatively in hot 6 normal
hydrochloric acid by a Bradsher reaction® and with the ketones
122, b and ¢, the products need not be purified. Consequently
wer preferred to use crude starting material in order to get a
better yield. The situation was not the same with the 3-thienyl
ketone 12d. as discussed below.

Some additional remarks can be made concerning the formation
of ‘he ketonzs 12 and their cyclisation to polycyclic derivatives:

i) Inthe 1-and 2-naphthyl serics a and b, as well as in the case ¢f
3-methoxypaenyl derivatives ¢, the acids 11 were transformed in
good vield into fused isoquinolones 13, 14 and 15, respectively,
although 15 was contaminated by traces of its isomer 16.

i) In contrast, in the 3-thienyl series d. the yield of the ketone
12d was lew (ca 20%), and despite attempts to optimize

experimentzl  conditions, 5-hydroxy-2H-thieno[2,3-gJiso-
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quincline-1-one (17) was always formed competitively. This
compound probably results from intramolecular addition of the
2-lithio thiophene derivative generated by exchange with meth-
yllithium to the carboxyl group, explaining the low yield of
ketone observed in this series. Moreover, it shows that secondary
reactions can limit the applicability of the general scheme,
especially with regard to heterocycles with an easily lithiated
position near the carboxyl group.

iii) Compound 17 could also be obtained quantitatively by
boiling the acid 11d in 6 normal hydrochloric acid for 4h.
However, this compound was decomposed in boiling xylene
giving several new insoluble derivatives (TLC) which have not
been identified. They presumably result from oxidation or
peroxidation of hydroxy derivative 17 and subsequent decom po-
sition. Therefore in the thiophene series, it is necessary to purity
the ketone, as otherwise, treatment of the raw reaction mixture
by hot 6 normal hydrochloric acid results in a complex mixture
from which it was difficult to obtain the pure compound 18.
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The (g)-fused isoquinolones 13, 14, 15 and 18 were treated by
boiling phosphorous oxychloride to give the corresponding 1-
chloro derivatives in good yields (Scheme C).

Thus, our results show that 2-(2-methoxy-4-pyridyl)-4.4-
dimethyl-2-oxaline (3) is a good precursor in the synthesis of
various 1-functionalized-5-methyl(g)-fused isoquinolines. That
the usefulness of this reaction pathway is confined to certain

heterocyclic systems is however possible due to the low yield of

the methyl ketone 12d. The preparation of 2-(2-chloro-4-pyr-
idyl)-4.4-dimethyl-2-oxazoline (7) has only been mentioned
bricfly in a recent note from our laboratory.® It is described in
full below.

2-Chieroisonicotinoyl(2-hydroxy-1,1-dimethylethyl)Amide (5):

To w stirred solution of 2-hydroxy-1.l-dimethylethylamine (102 g,
.14 mol) in dichloromethane (500 ml) cooled at 0°C is added dropwise
a solution of 2-chloroisonicotinoy! chloride (4; 100 g, 0.56 mod) in
dichloromethane (500 ml). After the addition is over, the mixture is
stirred at ambient temperatare for further 2 h and water (200 m) is
added. The aqueous phase is extracted with dichloromethane
(3 x 60 ml). washed with water (500 ml) and the combined organic layer
is dried with sodium sulfate. Evaporation 1o dryness Jeaves a residue
which is recrystallized from toluene; yield: 106.5g (82%); colorless
crystals; m.p. 89°C.

ColCIN,O;  cale. €52.52 U573 N 1225 (11550

(228.7) found  52.49 5.7 12.54 15.78

2-(2-Chloro-4-pyridyl)-4.4-dimethyl-2-oxaroline (7):

Toluene (130 ml) and thionyl chloride (51.5 g, 0.43 mol) are mixed and
stirred in a three necked flask and the amide 5 (20 g. 9.131 mol) is added
over a 5 min period. The heterogeneous mixture is allowed to stand at
room temperature for 1 hand then heated to reflux for 1.5 h and cocled.
An aliquot is withdrawn for characterization of the product; evapor-
ation leaves a mixture of the oxazoline 7 and the chloro derivative 6.
The latter is purified by recrystallization from cyclohexane, giving
colorless crystals; m.p. 101°C.

CrolsCLNLO, cale. € 48.60 H 490 N11.34 C128.69
(263.1) found  48.84 494 1522 27.89
"H-NMR. (DMSO-d,/TMS): § = 1.41 [s, 6 H. (CH,). ], 438 (s, 2H,
CH,): 8.07(q, TH, H-5, J5 4 = 5Hz, Jg 5 = 1.5 H2): 8.24 (m. 1 H, 11-3);
8.55 (br s, 1 H, NH); 8.7 ppm (d. 1 H, H-6).

The major portion of the toluene solution is evaporated to drvness: the
residue s dissolved in 2-butanone (250 ml) and stirred at reflux for 16 hin
the presence of potassium carbonate (80 g). The mixture is filtered. the
precipitate dissolved in water and the aqueous solution is extracted with
dichloromethane (3 x 100 ml). The residue obtained by evaporation of
the combined organic layer is distilled to give a pale yellow viscous oil:
yield: 22.4 g (81 %); b.p. 138°CJtorr.

CloH(CIN,O cale. C57.02 HS26 N 1330 1683

1210.7) found  57.37 547 13.10 16.52
'H-NMR (CDCly TMS): 8 == 1.14 [s, 6 H. (CH,).]: 391 (s. 2 H. CH,):
746 (q. 1H, H-5, Js o= SHz Jg;=12Hz); 7.56 tm. 1H, H-3);
321 ppm (q, 111, H-6, J, = 0.6 Hz).

2-(2-Methoxy-4-pyridyl)-4,4-dimethyl-2-ox azoline (3):

Sodium (7.67 g, 333 mmol) is disselved in anhydrous methanol (356 ml)
and the excess methanol is evaporated te dryness. The chloropyridyl
oxazoline 7 (46.8 g. 222 mmol) in dry dimethylformamide (470 mi) is
added and the mixture is heated in an oil bath as 160 °C for 4 h. The
cooled mixture is filtered and the precipitate is washed with dichlo-
romethane (200 ml). Evaporation of the filtrate leuds to a residue
which is taken up in water (250 ml) and extracied with dichloromethane
13 x 150 ml). The combined organic layer is dried with sodium sulfate.
vvaporated and distilled to give a light yellow viscous oil; yield: 32 4
(70%): b.p. 126 128°C/8 torr.

CrH N0, cale. C 6406 H 6.84 N 13.58

1206.24) found 63.89 6.77 3.78

"H-NMR (DMSO-d,/TMS): & = 1.38 [s, 6 H. (CH3),j: 3.96 (s, 3H,
OCH,); 4.11 (s, 2H, CHy): 7.23 (m. 1 H, H-3); 7.4 (q. 1 H. H-5,
Js.e = 5.2Hz, Js 5 = 1.2 Hz): 825 ppm (g, 1 H, H-6, J, , = 0.6 H2.
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2-(2-Methoxy-3-(2-hydroxyarylmethyl)-4-pyridyl)-4,4-dimethyl-2-oxazo-
lines 9a—d; General Procedure:

To a stirred solution of the oxazoline 3 (2.47 g, 12 mmol) in anhydrous
tetrahydrofuran (25 ml), is added o 1.18 molar cthereal solution of
methyllithium (12.5 mi) under argon at -- 5°C. A yellow color qirckly
develops and after stirring at 0°C for 1h, the requred aldenyde
(10 mmnol) dissolved in tetrahydrofuran (10 ml) is added dropwise. The
yellow color is discharged, the solution is stirred for 18 h at 20°C and
then poured into water (100 ml). Extraction with dichloromethane
(3x 75mi) and evaporation of the solvent leaves a residue which is
taken up in boiling cyclohexane (23 ml). Except in the case of com-
pound 9¢, which is obtained as an oily residue and hydrolysed without
further purification, the cooled mixture slowly crystallizes giving the
expected alcohols, which are recrystallized from the same solvent
(Table).

3-Aryl-3H,5H-pyrido| 3,4-d{furan-1,4-diones 10a-d; Gereral Procedure:
The appropriate alcohol 9 (1 g) and 4 normal hydrochleric acid (50 ml)
is refluxed (24 h for 9a, 3k for 9b, 4h for 9¢ and 3.5h for 9d) and the
resulting mixture is evaporated to dryness under reduced pressure. The
solid residue s taken up in water (75 ml), filtered and recrystallized
from ethyl alcohel (10a and 10¢) or dioxane (10b and 10d) yielding
colorless microcrystals (Table).

3-(a-Naphthyl)methyl-2-pyridone-4-carboxylic Acid (112a):

A mixture of the lactone 10a (3.3 2, 12 mmol), 10 % palladized charcoal
(0.52) and acetic acd (500 ml) is heated at 75°C and stirred under
hydrogen atmosphere at normal pressure till 450 ml of hydrogen is
absorbed. The catalyst is filtered, washed with boiling acetic acid
(100 ml) and the filtrate evaporated to dryness under reduced pressurs.
The residue is trizurated with boiling ethanol (200 ml), the solid formed
is filtered and recrystallized twice from acetic acid 10 give celorless
crystals; vield: 2.03 g (61 %): m.p. 295°C.

C,1,,NO; - 025H,0 cale. € 7195 H476 N 493

(279.3) found  71.68 4.75 4.89

'H-NMR (DMSO-dy/TMS): 6 =:4.24 (5, 2H, CH,); 6.33 (d. 1H, H-5,,
Js.o = 5.5Hz); 7.38 (d, 1H, H-6,,); 7.4-7.86 ppm (m, 7 H,,,,,).

Evaporation of ethanol from the mother liquor gives a solid residue
which is recrystallized frora ethanol as colorless crystals; vield: 540 mg
(16%); m.p. 270-300°C. This is identified as 3-(1,2,3.4-tetrahvdro-5-
naphthyl)methyl-2-pyridone-d-carboxylic acid contamirated with traces
of 11a ("H-NMR).

w5
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Ci-H,,NO, cale. € 7206 H6.05 N494

(283.31 foand 7175 611 487

TH-NMR (DMSO-d,/TMS): 3 = 1.8 (m. 2x2H, CH,—Ar); 2.75 (m,
2% 2, CH,—Ar), 3.96 (s, 2H, CH,-3); 64 (& 1H, H-5,. Jsg
= 6.4 Hz); 6.52-7.34 (m, 3H,,on); 7.42 ppm (d, 1H, H-6,,).

3-(B-Naphthyl)methyl-2-pyridone-4-carboxylic Acid (11b):

A wix:ure of the lactone 10b (8.5 g, 31 mmol), 5% palladized charcoal
(1.7 g) and acetic acid (300 ml) is stirred under hydrogen atmospheric
pressurc and ambient temperature till 820 ml of hydrogen is absorbed.
The catalyst is fltered, washed with hot acetic acid (100 ml) and the
filtrate is evaporated to a solid residue. This is taken up in | molar
aqueous sodium hydrogen carbonate solution (200 ml) and stirred for
18 h. The insoluble solid which is collected, corresponds to the re-
covered lactone 10b; vield: 0.45 g (5.2%). Acidification of the filtrate
gives a solid which is recrystallized from acetic acid to give colorless
microcrystals of 11b; vield: 6.71 2 (78 %); m.p. > 300°C.

C-H,NO; cale. C73.01 H 469 NS0

(279.3; found 72.83 421 5.04

'H-NMR (DMSO-d,/TMS): 6 =4.24 (s, 2H, CH,); 6.4 (d, 1H, H-5,,
Js. = 6.7 Hz); 736 -7.92 ppr (m, 8H, H-6,, + TH,.00)-

3-(m-Methoxyphenyl)methyl-2-pyridone-4-carboxylic Acid (11¢) and 3-
(3-Thienyl)methy1-2-pyridone-4-carboxylic Acid {11d):

A mixture of the lactone 19¢ or 10d, (20 mmol) in 28% ammonia
{260 ml) containing cupric sulfate (130 mg) and activated zinc powder
(26 g) is heated at reflux for 36 h, with addition of ammonia (4 x 15 ml)
after every 8 h. The mixturc is then filtered and the insoluble material is
washed with water (200 ml). The filtrate is acidified with hydrochleric
acid and the resulting precipitate is recrystallized from ethanol giving
colorless crystals (Table).

3-Arylmethyl-4-acetyl-2-pyridones 12 {(a-d); General Procedure:

To the appropraate acid 11 (10 mmol) in anhydrous tetrahydrofuran
(150 ) cooled at 10°C, a 1.4 molar ethereal solution of methyllithium
(36 ml, 50 mmol) is added at once without further cooling. The temper-
ature increases to 25-30°C and after stirring for 4h at 20°C, the
mixture is poured inte water (100 mi) and extracted with dichlorometh-
ane (4% 100 ml) Evaporatioa of the solvent leads to a residue which is
recrystallized from 1oluene giving pale yellow crystals, exept in the case
of the m-methoxyphenyl derivative 12¢, which remained as an oil.
Consequently, cyclization of this compound is performed on the raw

Table. Alcohols 9a, 9a, 9d, Lactones 10a-d and Acids 11¢, 11d Prepared

Prod- m.p. Yield Molecular Formula®

"H-NMR (Solvent/TVS)*

No. (C) (%) o (ppm)

9a

142

62

C,,H,,N,0, (362.4)

OCH,); 7.8 (m, 9H, CH—OH + 6H, .. + H-5,,); 838 (d, 1H, H-6,, J s
= S Hz): 8.7-8.8 (m, 1 H, Hyom)

DMSO-d,: 0.93 (s, 3H, CH,); 1.29 %, 3H, CH,): 3.94 (s, 3H, OCH;): 3.96 (m,
2H, CH,): 6.58 (t, 1 H, J = 4.9 Hz, CHOH); 7.29 (d, 1 H, H-5,,, J; , = 5.2 Haz):
742-7.83 (m, 8H, 7TH,,, + OH); $.32 (d, 1H, J = 5.2 Hz, H-6,,)

CDCly: 0.88 (s, 3H, CH,): 1.30 (s, 3H, CHy: 3.93 (m, 2H, CH,); 4.0 (s, 3H,
OCH,); 6.52 (br s, | H CH, OH); 6.76 (m, 1H, H-2,,); 7.01 (q, 1H, H-34, J5 4
=50z, Ji, = 1.4Hz) 747 (d, 1H, J = 5 Hz, H-4,); 7.26 (d. 1H, H-5,,. Jq
- 53 Hz). 7.78 (br s, {H, OH); 8.23 (d, TH, H-6,,)

DMSO-dg: 6.69 (d, 1E, H-5,, 4y ¢ = 6.5 12); 7.20 (g, 1H, Hye): 741 (5, 1H,
CH); 7.48-%.44 (m, TH, 6H,op + H-6,,); 11.44 (br s, 1H, NH)

DMSO-d: 6.66 (d, 1H, H-5,,, Js ¢ = 6.6 Hz); 6.73 (s, 1H, CH); 7.4 (q, 1H, J
— 8.5Hz 1 8 Hz, H,,,): 7.54-8.07 (m, 7H, 6 H,pop + H-6,,): 11.36 (br s, 1H,

DMSO-d,: 3.78 (s, 3H. OCH,); 6.53 (s, 1H, CH); 6.61 (d, 1H. H-5.,, Js ¢
- 6.5 Hz); 6.85-7.43 (m. 4H, H__,; 7.68 (d, 1H, J = 6.5 Hz, H-6,,); 10.21 (br
s, TH, NH)

DMSO-dg: 6.59 (d, 1H, H-5,y, Js 5 = 6.8 Hz); 6.64 (s, 1 H. CH); 7.09 (g, 1 H) H-
SuJs.a = S Hz, Jy 5 = 1.1 Hz); 7.55-7.71 (m, 3H, H-6,, + H-2,, + H-4y); 102
(br s, 1H, NH)

DMSO-d,: 372 (s, 311, OCH,); 4.05 (s. 2H, CH,); 6.36 (d, 1H, H-5,,, Ji ¢
6.9 Hz); 6.71-7.24 (m, 4H, H,..,); 7.37 (d, 1H, J = 6.9 Hz, H-6,,)

9b 124 75 C,,H,,N,0, (362.4
94 120 7 CueH,N,0,8 (318.4)
102 272 85 C,-H, NO, (277.3)
10b 257 91 C,-H,,NO, (277.3)
NI)
10c 215 68 C,4H,,NO, (257.2)
10d 245 81 C,,H,NOSS (233.2)
e 255 70 C1aH,5NO, (259.3)
11d 270 67 €y HoNO,S (235.3)

DMSO-d,: 4.04 (s, 2H, CH,); 6.35 (d, {H, H-5,,, /s s = 6.8 Hz): 6.78-7.08 (m.
2H, H-2, Hd, J, , = 0.9 Hz); 734 (d. 1H, J = 6.8 Hz, H-6,,): 7.31-7.42 (m.
1H, H-5)

a Satisfactory microanalyses obtained: C £0.3. H £0.2. N 0.2, S £0.26.
> 'H-NMR spectra were recorded at 100 MHz on a Varian XL 100 spectrometer.

Downloaded by: University of Pittsburgh. Copyrighted material.



February 1987

material. In series a, b and ¢, acidification of the mother liquor to pH 1
with hydrochloric acid yields traces of starting acids 11a, 11b and 11ec.
For the thienyl scries d, acidification of the aqueous layer with acetic
acid leads to compound 17.

12a: yield: 69%; m.p. 161°C.

CiyH sNO, cale. C7796 H 545 NS5.05

(271.3) found  77.98 5.61 4.99

"H-NMR (DMSO-d/TMS): 6 = 2.22 (s, 3H, CH3); 4.3 (s, 2H. CH,);
6.38 (d, 1H, H-5,, J5=6Hz); 6.94 (m, 1H, H-2,,,,% 7.5 (d. 1H,
H-6,.); 7.24-8.24 (m, 6H,,,,.); 11.92 ppm (br, s, 1H, NH).

12b: yield: 67%; m.p. 112°C.

CigH sNO, cale. € 7796 H 545 N 505

(277.3) found  78.06 5.81 515

"H-NMR (DMSO-dg/TMS): 6 = 2.4 (s, 3H, CH;); 4.02 (s, 2H. CH,);
637 (d. 1H, H-5,., Js ¢ = 6.8 Hz); 7.45 (d, 1H, H-6,,); 7.22-7.85 (m,
TH,rom): 11.84 ppm (br, s, 1H, NH).

12d: yield: 19 %; m.p. 138°C.

Ci,H{{NO,S cale. C61.80 H 472 N 6.00

(233.3) found  61.50 492 5.76

TH-NMR (DMSO-dg/TMS): 3 = 2.38 (s, 3H, CH,); 3.8 (s, 2H, CH,);
6.32 (d, 1H, H-5,,, J5 s = 6.8 Hz); 6.98 (q, 1H. H-4,,. J, ; = 48 Hz,
Jy2 = 1.5Hz); 7.08 (m, 1H, H-2,,)): 7.37 (d, 1 H, H-5,); 7.40 (d, 1H, H-
6,0); 11.8 ppm (br, s, 1H, NH).

S-Hydroxy-2H-thieno[ 2,3-g Jisoquinoline-2-one (17):

This compound is obtained as mentioned above; yield: 43%. The
compound decomposed on recrystallization from boiling xylene, only a
minor fraction of the product is obtained. However, it is readily purified
from ethyl acetate to give yellow crystals; m.p. 264°C.

C)HNO,S cale. C6082 H3.24 N 645

(217.2) found  60.97 3.50 6.67

"H-NMR (DMSO-dg/TMS): 6 = 6.91 (d, 1 H, H-4, Jos=15H2):7.12
(4, 1H, H-3, J5 2 = 5.1 Hz); 7.60 (d, 1 H, H-8, Jg , = 5.5 Hz); 7.82
(d, 1 H, H-7); 8.36 (s, 1 H, H-9); 10.08 (br s, 1 H, OH); 11.05 ppm (br s,
1H-NH).

The same compound 17 s also obtained by boiling acid 11d (250 mg) in 6
normal hydrochloric acid (20 mi) for 4 h. After cooling, water (100 mi) is
added and the solid is filtered to give yellow crystals of the hydrate of 17;
yield: 205 mg (82 %); m.p. 264°C.

Cy{HgNO,S  cale. € 56.17 H 386 H 596

(235.3) found  56.16 3.53 5.92

Its "H-NMR, spectrum is identical in all respects with that of the
compound described above.

Cyclization of Ketones 12 to 2H-(g)-fused Isoquinoline-I-ones; General
Procedures:

Method A: The pure ketone 12a, 12b or 12d (2 mmol) is refluxed with 6
normal hydrochloric acid (70 ml) for 1 h and the mixture is allowed to
cool to room temperature. The solid is collected, air dried and recrys-
tallized from toluene to give yellow crystals.

Method B: The raw material resulting from methyllithium addition to
the acid 11a, 11b or 11 ¢ as mentioned in the preparation of 12 is treated
as in Method A in cascs a and b, and at 20°C for a Sh period in the
series ¢. The collected solid is washed with 5% aquecous sodium
hydrogen carbonate solution (100 ml) and water (150 ml). air dried and
recrystallized as mentioned above. For this method, the reported vields
are calculated for pure isolated compounds, with regard 1o the starting
acids 11.

5-Methyl-2H-naphth(2,1-glisoquinoline-1-one  (13); yields: Method
A = 71.3%; Method B = 52%; m.p. > 300°C.

CigH3NO  cale. C 8337 H 505 N 540

(259.3) found §3.17 512 5.51

"H-NMR (DMSO-dg/TMS): 6 = 2.9% (s, 3H, CH,); 6.91 (d. 1 1. H-4,
Jo 3 =7.6Hz); 7.28 (m, 1H, H-3); 7.68-7.84 (m, 2H, H-9 + H-10);
794-81 (m, 2H, H-74+H-8); 822 (d, 1H, H-6, J,, = 9.5Hz)
8.84-8.96 (m, 1 H, H-11); 9.6 (5, t H, H-12); 11.25 ppm (br s, 1 H, NH).
3-Methyl-2H-naphth{ 1,2-glisoquinoline-1-one  (14); yields: Method
A =71.5%; Method B = 67 %; m.p. 260°C.

CigH3NO  cale. € 8337 H 505 N 540

(259.3) found  83.19 5.22 5.50
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‘H-NMR (DMSO-d,/TMS): & = 3.15 (s. 3H, CH,); 6.92 (d, 1 H, H-4,
Jusy = T4 Hz); 7.3 (m, 1 H, H-3); 7.66-8.08 (m. S H. H-7 to H-11): 8.73
(s, 1 H, H-12); 8.69-8.79 ppm (m, 1 H, H-6); 11.3 {br s, 1 H, NH).

S-Methyl-8-methoxy-2H-benz{ gisoquinoline- I-one (15); yicld: Method
B =61%: m.p. 256°C.

CysHaNO, cale. C 7530 H 548 N 3.&S

(239.3) found  75.33 5.43 5.68

"H-NMR (DMSO-d,,/TMS): 5 = 2.81 (s, 3H, CH,): 395 (s, 3H.OCH,);
6.81(d. 1 H,H-4,J, s = 8Hz); 7.11 (q, 1 H, H-3, /5 nyy = S.5 Hz): 7.36 (q,
1H, H-7, J; 4 = 9.5Hz, J, o = 2.5Hz); 7.58 (d, 1 H, H-9, J = 2.5 Hz):
8.19 (d, 1 H, H-6, J == 9.5 Hz); 8.72 (s, 1 F[, H-10); 10.98 ppm (brs. 1 H,
NH).

The mother liquor from the recrystallization of 18 is evaporated and the
residue is chromatographed on silica gel using ethyl acctate as solvent.
The first fraction is identified as S-methyl-6-methoxy-2H-
benzo[ ¢ Jisoquinoline-1-one (16).

"H-NMR (DMSO-d,,/ TMS): § = 3.07 (s, 3 H, CH;): 3.98 (5, I H,OCH,);
6.84 (d, 1 H, H-4, J, ;, = 7.6 Hz); 7.05-7.21 (m, 2H, H-3 + H-7); 7.45
(dd, 1H, H-8, J = 7.8 Hz); 7.71 (dd, 1 H, H-9, J, 5 = 7.8 Hz); 8.71 (5.
1t H, H-10); 10.9 ppm (br s, 1 H, NH).

S-Methyi-2H-thieno| 2,3-gliscquinoline-1-one - (18).  yield:  Method
A = 71%; sublimes > 270--280"C.

C,HoNOS cale. € 6695 H422 N651 S14.89

(215.3) found 66.77 4.31 6.60 14.68

"H-NMR (DMSO-d/TMS): 6 = 2.74 (s, 3H. CH,); 6.76 (d, 1 H, H-4,
Jy3=75H2);7.21(q, 1 H, H-3): 7.67(d, 1 H, H-8. J, - = 5.5 Hz): 7.88
(d, tH, H-7, J = 5.5 Hz), 8.7 (s. 1 H, H-9); 11.19 ppm (br s, { H, NH).

[-Chloro-5-methyl| g Jfused Isoquinolines 19-22; General Procedure:
The appropriate isoquinolone (2 mmol) is heated with stirring in boiling
phosphorus oxychloride (30 ml) for 2h and the excess of phosphorus
oxychloride is evaporated under reduced pressure. The residue is
poured into ice-water (100 ml), made alkaline with ammonia and
extracted with dichloromethane (3 x 75 ml). Evaporation of the solvent
gives a solid residue which is recrystallized in boiling hexane to afford
vellow crystals.

1-Chloro-S-methylaphth{ 2, 1-glisoquinoline  (19). yield: 72%: m.p.
144°C.

CigHy:CIN cale. € 77.84 H 435 N S04 Cl277

(277.8) found  77.57 4.50 5.25 12,99

"H-NMR (CDCl3/TMS): 6 = 2.99(s, 3H, CH,), 7 6- 7.9 (m, 4 H, H-7 to
H-10):7.91(q, 1 H,H-4,J, 3 = 6.2Hz,J, 1, = 0.7 Hz); 8.03 (q. 1 H. H-6,
Jo=94Hz, Jg 15 = 0.7Hz); 827 (d, 1 H, H-3). §.83 (m, 1 H, H-11),
9.55 ppm (s, 1H, H-12).

1-Chloro-S-methyinaphth[ 1,2-glisoquinoline  (20); yield: 77%; m.p.
151°C.

CyH,,CIN cale. € 7784 H4.35 NS504 C312.77

(277.8) found 77.51 4.36 5.7 12.84

"H-NMR (CDCl3/TMS): § = 3.22(s,3H, CH,); 7.6 - 7.9 (m, SH, H-7 to
H-11);79(q,1H,H-4,J, 3 = 6.3 Hz,j,,, = | H2); 8.3(d, 1 H, H-3); 8.5
(m. 1 H. H-6); 8.6 ppm (s, 1 I, H-12).
1-Chloro-5-methyl-8-methoxybenz| glisoquinoline (21); vield: 82 %; m.p.
150°C.

CsHCINO  cale. C 6991 H 469 N3543 C113.76

1257.7) found  69.83 4.81 533 13.54

'H-NMR (CDCly/TMS): & = 3.02 (s. 3H. CH,): 401 (s. 3H, OCH,):
731-7.41 (m, 2H, H-7+H-9): 789 (4, 1H., H-4, J,,=62Hz
T4 10 = 0.9 Hz); 8.13-8.24 (m, 2H, H-3 + H-6); 8.74 ppm (s. | H, H-10).
1-Chloro-3-methylthienof 2.3-g lisoquinoline 22; yield: 78 “o; m.p. 138°C.
CyHGCINS  cale. C 6167 H 345 N599 Cl1517 S1372
(233.7) found 61.64 317 5.88 15.57 13.49
"H-NMR (CDCI3/TMS): & =2.92 (s, 3H, CH,): 7.35 (d. 1H, H-8,

Jys=STHz) 765 (d, 1H, H-7); 7.81 (q. 1H, H-4. J, , = 6 Hz,

Ty =1Hz); 827 (d. 1 H, H-3); 8.75 ppm (s, 1 H, H-9).
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