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Synthesis of 3,4-Dihydroisoquinolines, 2-Alkyl(Acyl)-1(2H)-3,4-
Dihydroisoquinolinones, 2-Alkyl-1(2H)-Isoquinolinones and 1-Alkyl-
2(2H)-Quinolinones by oxidation with Potassium Permanganate

Atanas P. Venkov* and Stela M. Statkova-Abeghe
Department of Chemistry, University of Plovdiv, Plovdiv 4000, Bulgaria

Abstract: Synihesis ol 3,4-dihydroisoquinolines 2, 2-alkyl- 6 and 2-acyl-3,4-dihydro -1(2H)-
isoquinolinones 9, 2-alkyl-1(2H)-isoquinolinones 14, N-aiky!-3,4-dihydro-2(2ZH)-quinolinones 16 and N-
alkyl-2(2H)-quinolinones 19 by oxidation of 1,2,3 4-tetrahydroisoquinolines 1, N-alkyl (acyl)iminium
salts of 3,4-dihydruisoquinolines 5.8 and isoquinoline 13 as well as ol N-alkyl ammonium salts of
tetrahydroquinoline 15 and quinoline 18 with polassium permanganalc is described.

Among the variety of reagents used in oxidation reactions of soquinoline and quinoline derivatives such

b . c- . T . h 4 . .
' jead (I1) and mercuric acetates', chromic acid'®, peracids™, diphenylselenium bis

as Fremy's salt
(trifluoroacetate)", etc., potassium permanganate™ and active manganese dioxide™ have acquired a prominent
place. Active manganese dioxide has been recommended as a mild and selective reagent for dehydrogenation,
aromatization and oxidation of diverse classes of organic compounds and has been particularly useful in
elucidation the structure of isoquinoline and quinolinc alkaloids.™ It has been successfully applied to converting
1,2,3,4-tetrahydroquinoline to quinoline and 2,3-dihydroindolc into indole, ctc.” while KMnOy, has been
somehow neglected and has been used only for dehydrogenation of I-substituted 1,2,3,4-tetrahydro-B-carbolines
to 3,4-dibydro-f-carboline derivatives.™

We wish to report the investigations on the synthetic utility of KMnO, as dehydrogenating reagent on
1,2,3,4-tetrahydroisoquinolines and oxidizing agent on N-alkyl, N-acyl salts of 3,4-dihydroisoquinoline,
isoquinoline, 1,2,3,4-tetrahydroquinoline and quinoline for preparation of 3,4-dihydroisoquinolines 2 , 2-alkyl-
3,4-dihydro-1(2H)-isoquinolinones { 1-0x0-3 4-dihydroisoquinolines) 6, 2-acyl-3,4-dihydro-1(2H)-isoquino-
linones 9, N-alkyl-2(2H)-3,4-dihydroquinolinones 16 and N-alkyl-2(2H)-quinolinones 19. These derivatives are
important intermediates for synthesis of isoquinoline alkaloids and their derivatives, quinoline derivatives and
are of increasing interest in the pharmaceutical chemistry because of a large spectrum of biological activity.kd

1(2H)-Isoquinolinone skeleton is also a common building block of a wide variety of benzo[c] phenanthridine
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alkaloids.” To date numerous processes for the claboration of this heterocyclic framework have been reported
but few have demonstrated broad synthetic utility. The published preparations of 3,4-dihydroisoquinolines,
1{2H)-isoquinolinones and 3.4-dihydro-1{2H)-isoquinolinoncs have required drastic reaction conditions,
especiaily of those without electron donating groups in the aromatic ring of heterocycle and yields are generally
low.sa'c

The oxidation of tetrahydroquinolines. N-alkyl- and N-acyliminium salts of 3,4-dihydroisoquinoline,
isoquinoline, tetrahydroquinoline and quinoline with KMnO, was investigated in acctone, acetonitrile and as
phase transfer reaction in chlorinated hydrocarbons (dichloromethane, 1,2-dichioroetane) in the presence of
18-Crown-6.

The oxidation of 1,2.3 4-tetrahydroisoquinoline 1 with KMnQ, in acetone at room temperature was a fast
exothermic reaction leading to isoquinoline, while at 0°C dehydrogenation occurred for several minutes to 3,4-
dihydroisoquinoline in a yicld of 80% but it was difficult to control the reaction since aromatization followed to
isoquinoline. The dehydrogenation in acetonitrile proceeded slowly (for about 30 min) to 3,4-dihydroiso-
quinoline (80%) and isoquinoline (20%), which were not casy to scparate. Dehydrogenation of terahydroiso-
quinoline to 3,4-dihydroisoquinoline became sclectis ¢ and preparatively useful when the reaction was carried

out in dichloromethanc or 1.2-dichloroethane at room temperature in the presence of catalytic amount of

| 8-Crown-6.
R R
KMnOy 1.2 a)R=R}=H, b)R=MeO, Rl=H, c)R=CH,OCH;. R!=H;
R NH R _N d)R=Me0, R1=C¢Hs; e)R=Me0, R1=3,4(Me0);CgH3.
1 R 2 R HR=Me0,R1=4-NO,CgHy

The reaction depended on the amount of KMnQ, and the reaction time, since when the dehydrogenation
of tetrahydroisoquinoline (1 mmol) was carricd out in dichloromethane in the presence of catalytic amount of
18-Crown-6 and an excess of KMnO, (4 mmol) for 16 h at room temperature, an aromatization occurred and
1soquinoline was obtained in 80% yiceld. Substituted tetrahydroisoquinolines 1 can be efficiently and
conveniently dehydrogenated with KMnOj, to the corresponding 3,4-dihydroisoquinolines 2 in very good yields
(Table 1, 2a-f).

The oxidation of some N-aikyl-3,4-dthydroisoquinolinium salts to 2-alkyl-3,4-dihydro-1(2H)-isoquino-
linones 6 has been reported by DMSO in concentrated hydrochloric acid.® The oxidation of N-alkyl-3,4-dihydro-
isoquinolinium salts 5a-e obtained from 3,4-dibydrosoguinolines 3 and alkyl halides 4 with KMnOy in presence
of 18-Crown-6 as a phase transfer catalyst in dichloromethane afforded also the corresponding the 2-alkyl-3,4-
dihydro-1(2H)-isoquinolinones 6 (Table 1, 6a-¢) in yields closed to the reported.(’ The alkaloid N-methyl-
corydaldine 6b and its synthetic analogues N-cthylcorydaldine 6¢, N-benzylcorydaldine 6d and oxyhydrastinine

6e were obtained by this procedure in good yields
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56 R Rl R?

R R ) R N s H H Me
@_,(:Ox 7LMH_04, [ b MeO MeO Me
R =N R! ~NTR RIA_ NR> ¢ MeO MeO Ht
R2‘+X (4) 6 ¢ d MeO MeO CHyCeHs
e CHyOCH; Me
N-Acyliminium intermediates 8 of 3.4-dihydroisoquinelines 3 and acyl chlorides 7 were successfully
used as electrophilic reagents toward aromatics in the inter- and intramolecular a-amidoalkylation reaction for
synthesis of isoquinoline derivativ es. The investigations on the oxidation of 8 were carried out in acetone,
acctonitrile and as phase transfer reaction in the presence of 18-Crown-6. The oxidation of in situ obtained
adduct of 3.4-dihydroisoquinoline with cthyl chloroformate 8a in acctonitrile proceeded at room temperature for
2 b to 2-ethoxycarbonyl-3,4-dihydro- 1 (2H)-tsoquinolinone 9a in 42% yicld, while its oxidation in the presence

of 18-Crown-6 in dichloromethane afforded 9a in 82% yield.

R R R o890 R Rl ORZ
— —_— Cl a H H COQEt
R! N e NR g ~NTR b H H  COCgHs
3 7 L & 8 ¢ H H  COMe
RICI(T) l\MnO4 d H H COCH2C6H5
¢ H NO, COOE!
R f MeO MeO COCgHs
1 NH g MeO MeO COOE!
R
1o "o h  MeO MeO CHO

Apparently the phase transfer oxidation of 8 atforded better yiclds of the corresponding 2-acyl-3,4-
dihydro-1(2H)-isoquinolinones 9. The quantity of KMnO, and the reaction time depended on the nature of the
3,4-dihydroisoquinoline 3 and acyl chloride 7 used for the formation of the corresponding N-acyliminium
intermediates 8 (Table 1, 9a-e).

The oxidation of adducts 8 from 6,7-dimcthoxy -3.4-dihydroisoquinoline and acyl chlorides with KMnO,
in acctonitrile or as phase transfer reaction led to low vields of 9 (30-40%). These results can be explained by the
equilibnum of the covalent and salt structures of 8 in solution. depending on the substituents of 3,4-dihydroiso-
quinoline and the nature of acyl chloride. The presence of clectron donating groups in 8f-h probably led to
domination of the covalent structure that can not be oxidized. We isolated by column chromatography the less
polar of the two compounds for adduct 8a. 'H-NMR spectrum of the isolated compound showed a singlet at 6.55
ppm for the covalent structure of 8a, since the signal for the C-1 proton in 3 4-dihydroisoquinoline is at 8.10
ppm. The attempts for oxidation of the compound with KMnOy in a phase transfer condition or in acetonitrile
even after 10 h led to unchanged material, which led us to the conclusion that N-acyliminium salts are capable to
oxidation.

The synthesis of 2-acyl-1(2H)-isoquinolinones 9 can be carried out also as one pot reaction starting from

the corresponding tetrahydroisoquinolines 1. For example, dehydrogenation of 1,2,3,4-tetrahydroisoquinoline
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with KMnQ, in the presence of 18-Crown-6 in dichloromcthane for 30 min at room temperature to 3,4-dihydro-
isoquinoline, then treatment with acetyl chloride for the formation of the N-acyliminium intermediate 8¢ and
following oxidation with potassium permanganate afforded 9¢ in 58% yield.

Oxidations of N-alkyl- § and N-acyliminium salts 8 of 3,4-dihydroisoquinolines with KMnOy, in phase
transfer conditions or in acctonitrilc proceeded with the formation of MnQ, as precipitate. The attempted
oxidations of § and 8 with activated MnQO- in acctonitrile or in phasc transfer conditions led to unchanged
starting salts. For example, 8a did not change after 24 h at room temperature. The dependence to oxidation of 5
and 8 with KMnO, from the salt formation and the precipitation of MnO, in the course of the reaction allowed

the following mechanism to be assumed.

v
X KMnO NR L [0Sl
_N"R ‘—KX‘J‘ e |77 N-R '

Oy -
58 0, Y o I MnO; + OH
R= alkyl, acyl O)/V‘ S ) *

X=Cl, 1

An alternative route to 2-acyl-3,4-dihydro-1(2H)-isoquinolinones 9 was worked up by oxidation with
KMnO, of easily available 2-acyltetrahydroisoquinolines 10" at phase transfer conditions (Table 1, 9a-h). The
procedure was especially suitable for synthesis of 9 when the adducts 8 existed predominantly in the covalent
structure as those with clectron donating groups in the aromatic ring and their oxidation led to poor yields of
2-acyl-3,4-dihydro-1(2H)-isoquinotinoncs (Table 1. 9f-h).

The oxidation of 2-acyltetrahydroisoquinotines 10 in acetone afforded also 9 but a partial hydrolysis was
observed to 3.4-dihydro-1(2H)-isoquinotinonc 11. For example, the oxidation of 10¢ and 10d in acetone led to
9¢ and 9d that were accompanied by 3,4-dihydro-1(2H)-isoquinolinone 11 in a yield of 45% and 35%
respectively. 2-Acyl-3,4-dihydro-1(2H)-1soquinolinones 9 as cyclic imides hydrolyzed to the corresponding
3,4-dihydro-1(2H)-isoquinolinones 11 depending upon the nature of N-acyl group. Thus, 9¢ and 9d hydrolyzed
to 11 even at stirring with neutral aluminum oxidc in dicthyl ether solution for 3 h at room temperature, while 9f
was converted to the alkaloid corydaldine® after stirring with sodium methoxide in methanol for 3 h at room
temperature. The oxidation of 8 with KMnO, was examined also in acetone but it was found that N-acyliminium
salts 8a reacted with acetone to afford |-acetonyl-2-ethoxycarbonyltetrahydroisoquinoline.

The usefulness of the phase transfer oxidation with KMnO; in the presence of 18-Crown-6 of tetra-
hydroisoquinolines 1, N-alkyl-5 and N-acyliminium salts of 3 4-dihydroisoquinoline 8 prompted us to
investigate the oxidation of in situ obtained N-alkyl- and N-acyliminium salts 13 of isoquinoline. The oxidation
of N-methylisoquinolinium iodide 13a with KMnQ, in dichlorocthane in the presence of catalytic amount of
18-Crown-6 for 3 h at room temperature led to 2-methyl-1{2H)-isoquinolinone 14a in 50%. yicld. However, the

same oxidation in acetonitrile, without phase transfer catalyst for 45 min, afforded 14a in 82% yield. This
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Table 1. 3,4-Dihydroisoquinolines 2a-f, 2-alky!-3 4-dihydro-1(2H)-isoquinolinones 6a-e,
2-acyl-3,4-dihydro-1(2H)-isoquinolinones 9a-h. 2-alkyl-1(2H)-isoquinolinones 14a-c,
2-alkyl-3.4-dihydro-2(2H)-quinolinones 16b,¢ and 2-alkyl-2(2H)-quinolinones 19a-c Prepared

Pro- Sub-  React.Conditions Yicld mp Mol. Formula®
duct strate KMnO, Time (%) (*C) or Lit. mp (°C)
e (mol) (min)
22 Ia 1.0 60 95 176-178" 174-176'"
b 1b 1.0 180 78 204-206" 201-203""
2 Ic 1.0 60 80 95-96 g1
2d 1d 1.0 20 75 121-122 121-123'"
2e e 10 30 82 167-168 171
oA If 2.0 120 89 153 C”HmN 0,(312.3)
6a 5a 2.0 360 66 ol C, ”NO(161 1
6b  5b 1.0 180 63 130 126-127"
6c 5S¢ 1.0 180 70 9 95'%
6d  5d 10 120 62 102-103 101-102"
6e  Se 1.0 120 56 9%-99 97 98'*
92 8a 2.0 120 92 oll C,H,,NO, (219.2)
10a 20 120 86
9% 8 20 360 68 132 132
106 20 180 73
9% 8¢ 2.0 120 76 99-100 100"
10c 20 180 65
9d 84 20 180 57 7374 C,H,,NO, (265.3)
10d 20 180 90
9%  8e 3.0 360 65 138-140 € H N0, (264.2)
9f  10f 3.0 300 62 195-6 194-195"
9g  10g 30 240 79 129-131 CMHHNO (279.3)
9h 10h 30 120 %9 188-190 C,H ; NO, (2352)
14a  7a 20 45 82 55.56 56-57
14b  7b 2.0 60 86 oil oil"®
14¢  Tc 3.0 60 85 73-5 C1gHiINO (235.3)
16b 15b 3.0 120 43 oil oil™*
16c  15¢ 3.0 120 30 60-63 CyeHisNO (237.3)
19a 18a 20 20 50 70-71 73-74
19 18b 2.0 20 60 52-53 53-55'%
19 18¢ 1.0 30 35 48-49 50-51"°

2 Satisfactory mluoandlysm ublamed C+0. ’2 HH0. 18, N$0 "O
b picrate salts
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Table2 'H-NMR (CDCIyTMS), 5 , | (Hz)

6a
6b
6¢

6d

6e
9a

9b
9c
9d
9e

9f
9g

9h
14a
14b

14¢
14d
16b
16¢
19a

19b
19¢

*Some of signals for aromatic protons are doubled because of stercoisomers.

2.94(t,2H,J=6), 3.10(s,3H), 3.50(,2H.J=6), 6.98-7.36(m,3H), 7.89-8.04(m, | H)

2.89(t,2H,J=6), 3.09(s.3H), 3.51(t,2H.J=6), 3.50(t.2H,J=6), 3.90(s,6H), 6.57(s,1H), 7.50 (s,1H)
1.20(t,3H,J=6), 2.90(t,2H,J=6), 3.53(1,2H,J=6). 3.60(q,2H.J=6). 3.86,(s,6H), 6.57(s, 1 H),
7.54(s,1H)

2.85(t,2H,J=6), 3.30(t,2H,J=6), 3.86(s.3H), 3.90(s,3H), 4.74(s,2H), 6.57(s,1H), 7.25(s,5H),
7.60(s,1H)

2.93(t,2H,J=6), 3.15(s,3H), 3.57(t,2H.J=6). 6.02(s.2H), 6.67(s.|H), 7.60(s,1H)

1.38(t,3H,J=7), 2.95(t,2H,1=6), 4.00(t,2H.J=6), 4.28(q.2H,J=7), 7.02(d, | H,J=8), 7.25(t,2H,J=7),
8.00(d,1H,J=8)"

3.10(t,2H.J=6), 4.05(t,2H,J=6), 7.10-7.52(m,3H), 7.28(s.5H), 7.93(d, 1H,J=8)

2.58(s,3H), 2.93(t,2H,J=6), 4.03(t.2H.)=6), 7.08(d,1H,J=8), 7.28(t,2H,J=7)), 7.97(d,1H,J=8)"
2.88(t,2H,J=6), 4.0(t.2H,J=6), 4.3 (s.2H), 7.13(s,5H), 7.00-7.45(m,3H), 7.85-8.08(d,1 H,J=8)’
1.41(t,3H,J=6), 3.16(t,2H,1=6), 4.13(1,2H.J=6), 4.36(q,2H,1=6), 7.42(d,1H,)=8), 8.15, (d, | H,J=8),
8.93(s,1Hy*

3.05(t,2H,J=6), 3.78(s,3H), 3.90(s.3H), 4.05(t 2H.J=6). 6.60(s, 1 H), 7.12(s,1H), 7.20-7.58(m,5H)
1.38(t,3H,J=7), 2.91(1,2H,J=6), 3.85(s.3H). 3.88(s,3H), 4.00(t,2H,J=6), 4.30(q,2H,J=7), 6.52
(s,1H), 7.51(s,1H)

2.96(t,2H,J=6), 3.94(s,6H), 4.08(t,2H.J=5). 6.69(s,1H), 7.56(s, | H), 9.42(s,1H)

3.50(s,3H), 6.45(d,1H,J=7), 7.00(d, 1 H,J=8), 7.25-7.62(m,3H), 8.36(d,1H,J=8)"

1.37(t,3H,J=7), 4.00(q,2H,J=7), 6 45(d, 1 H,J=8), 7.00(d,1H,J=8), 7.25-7.62(m,3H),
8.36(d,1H,J=8)

5.12(s,2H), 6.40(d,1H,J=7), 6.97(d, 1 H,J=8), 7.12-7.45(m,3H), 7.20(s,5H),8.42(d,, | H,I=8)’
6.55(d,1H,J=5), 7.13(d,1H,J=6). 7.25-7.60(m,3H), 8.32(d.1 H,J=8)"

2.67-2.77(m,2H), 2.85-2.97(m,2H), 3.32(s.3H), 6.92-7.20(m 4H)"

2.67-2.77(m,2H), 2.85-2.98(m,2H), 5.10(s,2H), 6.72-7.25(m,4H), 7.17(s,5H)*

3.70(s,3H), 6.65(d,1H,J=8), 7.40(d, | H.J=§), 7.05-7.60(m,4H)

1.40(t,3H,J=7), 4.30(q,2H,J=7), 6.67(d,1 H,J=10), 7.00-7.45(m,4H), 8.00(d,1H,J=10)*
5.50(s,2H), 6.75(d,1H,J=10), 6.92-7.45(m,4H). 7.12(s,5H), 7.62 (d,1H,J=10)
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procedure was applied for oxidation of salts of isoquinoline with ethyl iodide and benzyl chloride to the

corresponding 14b,c in very good yields.

~ AN
K KMnog
_N—R N-R 13, 14: a)R=Me. h)R=EL ¢)R=CHyCgHs: d)R=H

13 14 5

The attempted oxidation of N-acyliminium salts 13 of isoquinoline with acetyl chloride or ethyl
chloroformate with KMnQ, in acetonitrile or at phase transfer conditions led to 2-acyl-1(2H)-isoquinolinones
that at working up of the reaction mixtures easily hydrolyzed to 14d.”

The oxidation of tetrahydroquinoline with KMnO, in refluxed acetone was reported to lead to the dimer
17 as a main product of the reaction." We investigated the oxidation with KMnO, of tetrahydroquinoline and
N-alkyl salts of tetrahydroquinoline 15b,c and quinoline 18a-¢. The oxidation of tetrahydroquinoline in acetone
at room temperature afforded two products, identificd as 3.4-dibydro-2(2H)-quinolinone 16a and dimer 17 in
yields of 10% and 50 % respectively. The oxidation of in situ obtained N-methyl- 15b and N-benzyl- 15¢
ammonium salts of tetrahydroquinoline was carried out in acctonitrile and afforded 1-alkyl-2(2H)-3,4-dihydro-

quinolinones 16b,¢ in moderated yiclds. The oxidation of N-alkyliminium salts of quinoline 18a-¢ was carried

out also in acetonitrile and afforded 1-alkyl-2(2H)-quinolinones 19a-c.
__4>
KMnO I+
I\IJ N (6]

19é

" :
15. 16: 2)R=H: b)R=Me, ¢ )R=CH,CgHs 17 ©/\/ 18.19: a)R=Me; b)R=EL, ¢)R=CHyC¢Hs

In conclusion, the investigations described here provide a convenient, simple and versatile access to

=~

isoquinoline and quinoline derivatives such as 3,4-dihydroisoquinolnes, N-alkyl- and N-acyl-3,4-dihydro-1(2H)-
isoquinolinones, N-alkyl-1(2H)-isoquinolinones. N-alkyl-3,4-dihydro-2(2H)-quinolinones, and N-alkyl-2(2H)-
quinolinones.

'"H-NMR data of the obtained 2-alkyl-3,4-dihydro-1(2H)-isoquinolinones 6a-e, 2-acyl-3,4-dihydro-
1(2H)-isoquinolinones 9a-h, 2-alkyi-1(2H)-isoquinolinones 14a-c, 2-alkyl-3,4-dihydro-2(2H)-quinolinones
16b,¢ and N-alkyl-2(2H)-quinolinones 19a-¢ are given in Tablc 2.

Experimental
3,4-Dihydroisoquinolines (Table 1, 2a-f), Typical Procedure: A stirred at room temperature solution of
tetrahydroisoquinoline 1 (10 mmol) and 18-Crown-6 {S0mg) in CH,Cl, (50 mL) was treated portionwise with
KMnO,(1.58g, 10 mmol). The precipitation of brown MnQ, was observed in the course of the reaction The
mixture was stirred for 1 h, then cooled and saturated aqueous sodium metabisulfite solution (50mL) was added

carefully to a clear solution (pH 7-8). Occasionally during this operation rapid gas evolution occurred. The
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organic layer was separated, dried (Na,SQ,) and distilled to afford products purified by recrystallization or
filtration through a short column of neutral Al,O, using Et,O as cluent.

2-Alkyl-3,4-dihydro-1(2H)-isoquinolinones 6 (Table 1, 6a-e): Typical Procedure: Mixture of 3,4-
dihydroisoquinoline 3 (3 mmol) and alkyl halides 4 (3 mmol) was stirred for 1 h at room temperature or at 60°C,
then cooled, dissolved in 1,2-dichlorocthane (5 mL ) and |8-Crown-6 (50mg) was added. KMnO, was added
portionwise to the solution and the mixture was stirred for the time given (Table 1), The colour of the reaction
mixture turned from violet to brown from the formed MnO,. Saturated aqueous sodium metabisulfite solution
(50mL) was then carefully added. The resulting mixture was treated with aq.10% HCI (20 mL) and the solution
was extracted with CHCl, (3x20mL). The combincd extracts were dried (Na,SOy), the solvent evaporated under
vacuum and the products purified by recrystallization or column chromatography on silica gel, using p.cther,
Et,0 as eluents.

2-Acyl-3,4-dihydro-1(2H)-isoquinolinones( Table 1, 9a-h). Typical Procedures:
Oxidation of N-acyliminium salts 8 (Table 1, 9a-¢). Acyl chlornde 7 (3 mmol) was added to a solution of 3,4-
dihydroisoquinoline 3 (3 mmol} in CH,Cl, (5 ml.} and the mixture was stirred for 30 min at room temperature.
18-Crown-6 (30-50 mg) and then the corresponding amounts of KMnO, (Table 1) werc added and the reaction
mixture was stirred at a room temperature (the time of oxidation was followed by TLC and is given in Table 1)..
The colour of the reaction mixture turned from violet to brown from the formed MnQ,. The reaction mixture was
worked up as above and the crude products were punfied by column chromatography on silica gel using p.ether,
Et,O as eluents.
Oxidation of 2-Acyltetrahydroisoquinolines 10 (Table 1, 9a-h): KMnO, (Table 1) was added to a solution of
2-acyltetrahydroisoquinoline 10 (2 mmol} and 18-Crown-6 (30-50mg) in CH,Cl, (5mL) and the mixture was
stirred at room temperature for the time given (Table 1). The reaction mixturc was worked up as above and the
products were purified by recrystallization or column chromatography on a silica gel, using p.ether, Et,O as
cluents.

1-Chloro-2-ethoxycarbonyltetrahydroisoquinoline 8: Adduct 8a was obtained from 3,4-dihydroiso-
quinoline (1 mmol) and ethy! chloroformate (1 mmol) in CH>Cl, (2 mL) by stirring for | h at room temperature.
The less polar of two compounds on TLC plates (silica gel, Merck) was isolated by column chromatography on
a neutral aluminum oxide (eluent p.ether “ ether) as a white crystalline product (mp 169-170°C); IR (CHCL,):
v co 1697cm™; "H-NMR (CDCl,), o, ppm: 1.32(t.3H.J=6), 2.62-2.87(m,2H), 3.30-3.57(m,2H), 4.17(q,2H, J=6),
6.55(s,1H), 6.95(s,3H), 7.00 (s,1H); MS, mvc (M+): 239 (Calc. for C,H,,NO,C1, 239.1).

One-pot synthesis of 9¢: KMnO, (0.316g. 2 mmol) was added portionwise for 30 min to a stirred
solution of tetrahydroisoquinoline (0.262g, 2 mmol) and 18-Crown-6 (30mg) in CH,Cl, (10 mL) at room
temperature. Acetyl chlonde was added (0.158g. 2 mmol) and the mixture was stirred for 15 min. KMnO,

(0.632g, 4 mmol) was added again and the stirring continued for 6 h at room temperature. The mixture was
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worked up as above to afford 7¢ (0.255g, 58%), purified by recryztallization from MeOH.

Corydaldine: 2-Benzoyl-6,7-dimethoxy- 1 (2H)-isoquinalinone 9 (0.311g, 1 mmol) in McOH
(5 mL) was treated with CH;ONa (0.08g, 1.5 mmol) and the solution was stirred for 3 h at rt. Worked up of the
mixture afforded a crystalline product from Et,0 (0.205g, 98%); mp 170-171°C (it mp 172°C).

Typical procedure for the preparation of 2-alkyl-1(2H)-isoquinolinones 14 a-c: [soquinoline
(3 mmol) and alkyl halide (3 mmol) were stirred in MeCN (15 mL) at room temperature for 1 h or at reflux (3 h
for benzyl chloride). The mixture was cooled to room temperature and KMnO, (Table 1) was added portion-
wise. The colour of the reaction mixture turned from violet to brown from the formed MnO,. The reaction
mixture was worked up as for 6 and the products purified by recrystallization or column chromatography on a
silica gel, using p.ether, Et,O as eluents.

Oxidation of tetrahydroquinoline: KMnO, {0.95 g. 6 mmol) was added portionwise to a stirred
solution of tetrahydroquinoline (0.4 g, 3 mmol) in acctone (20 ml}) at room temperature for 20 min. Saturated aq.
sodium metabisulfite solution (20mL) was added to clear solution, followed by extraction with CHCI,
(3x20mL). The combined extracts were dried (Na,SO,). the solvents evaporated under vacuum and the products
were separated by column chromatography on a ncutral Al.O;. The dimer 17 was isolated using p. ether as
eluent in 50% yield (0.2 g): Mp 139-140°C (lit."" 141-142°C): 'H-NMR (CDCIyTMS), 8, ppm: 1.95-2.20
(m,4H), 2.65-2.90(m,4H), 3.24-3.45(m,4H), 6.41-7.00 (m,¥H}: MS, m/e (M+): 266 (Calc. for C,sH,,N, 266.3).
3,4-Dihydro-2(2H)quinolinone 16a was isolated at eluent Et,O in 10% yield (45mg); Mp 167-168°C; IR
(CHCL): v x 3407em™', v ¢, 1679cm . 'H-NMR (CDCT, TMS), 8, ppm: 2.40-2.70(m,2H), 2.77-3.07(m,2H),
6.67-7.15(m4H), 9.20 (s, br., [H).

Typical procedure for the preparation of 1-alkyl-3.4-dihydre-2(2H)-quinolinones 16 b.c:
Tetrahydroquinoline (3 mmol) and Mel or BzCl {3 mmol) werc mixed without solvent and the mixture was kept
for 3 h at rt. or 80°C (with BzCl). Solidified mixture was dissolved in MeCN (10 mL) and KMnO, (Table 1) was
added portionwise to a stirred at room temperature solution. The colour of the reaction mixture turned from
violet to brown from the formed MnO-. The reaction mixture was worked up as for 6 and the crude products
were purified by column chromatography on neutral AlLO; using p.ether, EtO as eluents.

Typical procedure for the preparation of 1-alkyl-2(2H)-quinolinones 19 a-c: Quinoline (3 mmol) and
haloalkane (3 mmol) were mixed without solvent and the mixturc was kept for 3 h at room temperature or 80°C
(with BzCl). Sohdified mixture was dissolved in McCN (10 ml.) and KMnO, (Table 1) was added portionwise
to a stured at room temperature solution. The colour of the reaction mixture turned from violet to brown from the
formed MnO,. The reaction mixture was worked up as for 6 and the crude products were purified by column

chromatography on neutral AL,O, using p.cther, Et-O as cluents,
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