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Abstract Syntheses 01 3,4-dlhydrotsoqutnollnez. 2.2.alkyl- 6 and I-acyl-3.4.dlhydro -I(2Ht 
tsoqutnolmones 9, 2-alkyl-1(2H)-tsoqutnoltnones 14, N-aikyl-3.4.dthydro-2(2Htquinolinones 16 and N- 
alkyl-2(2H~qulnoltnones 19 by oxtdation of I ,2.3.1-tetrdhydrotsoqutnoltllrs 1, N-alkyl (acylMmntum 
salts of 3.4-dihydrulsoqulnoltnes 5.8 and isoqutnolme 13 as well as ol.N-alkyl ammontum salts of 
tetrahydroqumolme 15 and qumoline 18 with potawum permanganatc ia described 

Among the variety of reagents uacd in oxidation rcactlons of lsoqumolinc and quinoline derivatives such 

as Fremy’s salt’4b, lead (II) and mercuric acetates” ‘, chromic acid”, peraclds’h, diphenylseleniurn bis 

(tifluoroacetate)“, etc., potassium permanganatc ” and active manganese dioxideZb have acquired a prominent 

place. Active manganese dioxide has been rccommcnded 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 isoquinoiine and quinolmc alkaloids.‘* It has been successfully applied to converting 

I ,2,3,4-tetrahydroquinoline to qumolmc and 2,3-dihydromdolc Into mdolc, ctc.‘C while KMnOJ has been 

somehow neglected and has been used only for dchydrogenatlon of I -substituted I ,2,3,4-tetrahydro-P-carbolines 

to 3,4-dibydro-(3-carbolinc denvatlvesJd 

We wish to report the invcstigatlons on the synthetic utility of KMnO, as dehydrogenating reagent on 

I ,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- I (ZH)-isoquinolinones ( I -oxo-3,4-dihydroisoqumolines) 6,2-acyl-3,4-dihydro-I (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 iwquinoline alkaloids and their derivatives, quinoline derivatives and 

are of increasing interest In the pharmaceutical chemistry bccausc of a large spectrum of biological activity. 
lad 

1(2H)-lsoquinolinone skeleton is also a common building block of a wide variety of benzo[c] phenanthridioe 
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alkaloids.’ To date numerous processes for the elaboration of this heterocyclic Framework have been reported 

but few have demonstrated broad synthetic utihty. The published preparations of 3,4-dihydroisoquinolines, 

I (ZH)-isoquinolinones and 3.4-dihydro- I (2H)-tsoqumolinoncs hav c required drastic reaction conditions, 

especially of those without electron donating groups tn the aromatic ring of hetcrocycle and yields are generally 

IOvv.Sa-C 

The oxidatton of tetrahydroquinolmca. N-alhyl- and N-acyltminium salts of 3,4-dihydroisoquinohne, 

isoquinoline, tetrahydroquinoline and quinoline with KMn03 was investigated in acetone, acetonittile and as 

phase transfer reaction in chlorinated hydrocarbons (dichloromethane, 1,2-dichloroetane) in the presence of 

I8-Crown-6. 

The oxidatton of 1.2,3.4-tetrahydroisoqumol~nc I with KMnO, in acetone at room temperature was a fast 

cxothetmic rcactton leading to isoquinoline, whtlc at 0°C‘ dehydrogcnation occurred for several minutes to 3,4- 

dihydroisoquinoline in a yield of 80% but it was dlfticult to control the reaction since aromatization followed to 

tsoquinoline. The dehydrogcnation tn acctomtnlc proccedcd slowly (for about 30 min) to 3,4_dihydroiso- 

qumoline (80%) and tsoquinoline (20nu), which ucrc not easy to hcparate. Dehydrogenation of terahydroiso- 

quinoline to 3,4-dihydroisoquinoline became selccu\ c and preparatlvcly useful when the reaction was carried 

out in dichloromrthanc or I .?-dichlorocthanc at roam temperature tn the presence of catalytic amount of 

IX-Crown-6. 

1.2 a)R=R’=H. b)R=MeO. R’=H. c)R=CH20CH2. R’=H; 

R1=3.4(Me0)$&; 

1 R’ 2 R’ 

The reactton depended on the amount & KMnOj and the reaction time, since when the dehydrogenation 

of tetrahydrotsoquinoline ( 1 mmol) was camcd out In dichlorotncthanc tn the presence of catalytic amount of 

18-Crown-6 and an excess of KMnO, (4 mmol ) for I6 h at room temperature, an aromatization occurred and 

isoquinoline was obtained in 80% ytcld. Substituted tctrahydroisoquinolines 1 can be efficiently and 

convemently dehydrogenated with KMnO, to the corresponding !.4-dihydroisoquinolincs 2 in very good yields 

(Table 1,2a-f). 

The oxidatton of some N-alkyl-3,4-drhydrolaoqumolmium salts to 2-alkyl-3,4-dihydro-1(2H)-isoquino- 

hnones 6 has been reported by DMSO In conccntratcd hydrochlortc acid.” The oxidation of N-alkyl-3,4-dihydro- 

isoquinolinium salts 5a-e obtained from 3,4-dihydrotsoquinolines 3 and alkyl halides 4 with KMn04 in presence 

of 18-Crown-6 as a phase transfer catalyst in dtchloromethane afforded also the corresponding the 2-alkyl-3,4- 

dihydro-1(2H)-isoquinolinones 6 (Table 1. 6a-e) In ytelds closed to the reported.6 The alkaloid N-methyl- 

corydaldine 6b and IIS synthetic analogues N-cthylcory daldmc 6c, N-benzylcotydaldine 6d and oxyhydrastinine 

6e were obtained by this procedure In good yields 
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e CHZ-0CH2 Me 

N-Acylimintum intcrmediatcs 8 of3.4-dlhydrol~oqulnollncs 3 and acyl chlorides 7 were successfully 

used as electrophilic reagents toward aromatics in the tntcr- and intramolecular a-amidoalkylation reaction for 

synthesis of isoquinoline derivatives.‘ The invcsttgationa on the oxtdatton of 8 were carried out in acetone, 

acctonitrile and as phase transfer reaction in the prcscncc of IX-Crown-6. The oxidation of in situ obtained 

adduct of 3,4-dihydroisoquinolinc with ethyl chloroformatc 8a in acctonitrilc procecdcd at room temperature for 

2 h to 2-ethoxycarbonyl-3,4-dihydro-I (2H)-iaoquinoltnonc 9a tn 4_ 7% yield, while its oxidation in the presence 

of I &Crown-6 in dichloromethanc afforded 9a in 82% y~cld. 

3 + 
RL+CI 17) 

i c H H COMe 

d H H COCH$f,H5 

Apparently the phase transfer oxidation of 8 affbrdcd bcttcr ytclds of the corresponding 2-acyl-3,4- 

dihydro- I (ZH)-isoqumohnoncs 9. The quantity of KMnC), aad the rcactton time depended on the nature of the 

3,4-dihydroisoquinohne 3 and acyl chloride 7 used fat- the fomtation of the corresponding N-acyliminium 

intermediates 8 (Table 1,9a-e). 

The oxidation ofadducts 8 from 6,7-dtmcthoxb -.1.3-dlhydrolsoqulnoline and acyl chlorides with KMnO, 

in acctonitrile or as phase transfer reaction led to IOU y 1c1d.s of9 (3OdWb). These results can be explained by the 

equilibrium of the co\ alent and salt structures of 8 tn solutton. dcpendmg on the substituents of 3,4-dihydroiso- 

quinoline and the nature of acyl chloride. ‘The prcsencc of electron donating groups in 8f-b probably led to 

domination of the covalent structure that can not bc oxtdtred Wc tsolatcd by column chromatography the less 

polar of the two compounds for adduct 8a. ‘H-NMR spectrum of the tsolatcd compound showed a singlet at 6.55 

ppm for the covalent structure of 8a. stnce the stgnal for the CC- I proton In 3,4-dihydroisoquinoline is at 8. IO 

ppm. The attempts for oxidatton of the compound wtth KMnC), m a phase transfer condition or in acetonitrile 

even afkr IO h led to unchanged material, which led us to the conclusion that N-acyliminium salts are capable to 

oxidation. 

The synthesis of ?-acyl- I (2H)-tsoqumolinones 9 can be camed out also as one pot reaction starting from 

the corresponding tetrdhydrotsoquinolines I For example, dehydrogenation of I ,2,3,4-tetrahydroisoquinoline 
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with KMnO? in the presence of I X-Crown-6 In dlchloromethane for 30 min at room temperature to 3,4-dihydro- 

isoquinoline, then treatment with acctyl chloride for the formation of the N-acyliminium intermediate 8~ and 

following oxidation with potassium pcrmanganate afforded 9c in 58% yield. 

Oxidations of N-alkyl- 5 and Fi-acylimintum salts 8 of 3,4-dihydroisoquinolines with KMnO, in phase 

transfer conditions or in acctonitrilc procccdcd M Ith the formatIon of MnOz as precipitate. The attempted 

oxidations of 5 and 8 with activated MnO, in acctonitnlc or In phase transfer conditions led to unchanged 

starting salts. For example, 8a did not change after 73 h at room tcmpcraturc. The dcpendencc to oxidation of 5 

and 8 with KMnO, from the salt formation and the prccipltatlon of MnOz in the course of the reaction allowed 

the following mechanism to be assumed 

R= alkyl, acyl 
x= Cl, 1 0 ‘1 

+ ‘““;“2’ Mn02+OH- 
6.9 0 

An alternative route to 2-acyl-3.4-dihydro- I (2H )+oqumolmoncs 9 was worked up by oxidation with 

KMnO,of easily available 2-acyltctrahydroisoqulnolincs 10” at phase transfer conditions (Table 1,9a-h). The 

procedure was especially suitable for synthesis of9 when the adducts 8 existed predominantly in the covalent 

structure as those with electron donating groups in the aromatic ring and their oxidation led to poor yields of 

2-acyl-3,4-dihydro-1 (ZH)-isoquinolinoncs (Table 1. 9f-h ). 

The oxidation of 2-acyltetrahydroisoquinolincs 10 In acetone afforded also 9 but a partial hydrolysis was 

observed to 3.4-dihydro- I (2H)-isoquinolinonc 11, For example. the oxidation of 10~ and 10d in acetone led to 

9c and 9d that were accompanied by 3.4-dihydro-I (2H)-isoquinolinone 1 I in a yield of 45% and 35% 

respectively. 2-Acyl-3,4-dihydro-l(ZH)-lsoqumolmoncs 9 as cychc imidcs hydrolyzed to the corresponding 

3,4-dihydro-I (2H)-isoquinolinones 1 I dependmg upon the nature of N-acyl group. Thus, 9c and 9d hydrolyzed 

to 11 even at stirring with neutral aluminum oxide In dicthyl ether solution for 3 h at room temperature, while 9f 

was converted to the alkaloid corydaldineX atier stlmng 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 I-aceton~l-2-ethoxycarbonyItctrahydroisoquinolinc. 

The usefulness of the phase transfer oxidation with KMnO, in the presence of I &Crown-h of tetra- 

hydroisoquinolines 1, N-alkyl-S and N-acylimlnium 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 KMnO, in dichloroethanc in the presence of catalytic amount of 

I X-Crown-6 for 3 h at room temperature led to 2-mcthyl- I (ZH)-isoquinolinone 14a in 50%. yield. 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-alkyl-3.4-dihydro-1(2H)-isoquinolinones 6a-e. 

2-acyl-3,4-dihydro-I (2H)-isoquinolinones 9a-h . ?-alkvl-I(ZH)-isoquinolinones 14a-c, I 

2-alkyl-3.4-dihydro-2(2H)-quinolinones 16b,c and 2-alkyl-2(2H)-quinolinones 19a-c Prepared 

Pro- Sub- 

duct strate 

_ 

2a 
2b 
2c 

2d 

2e 
2f 

6a 

6b 
6c 

6d 
6e 
9a 

9b 

9c 

9d 

9e 

9f 

9g 
9h 

14a 
14b 
14c 
16h 
16c 
19a 
19h 
19c 

la 
lb 
lc 
Id 
le 
If 
5a 

5b 
5C 

5d 
Se 
8a 

10a 

8b 
lob 
8c 
1oc 
8d 
10d 
8e 

1Of 
1% 
10h 
7a 
7b 
7c 
15b 
15c 
18a 
18b 
18c 

React.Conditions Yield mp Mol. Formulaa 

KMnO, 

0. 

I.0 

1.0 

I.0 

I.0 

I.0 
2.0 

2.0 

1.0 

I .o 

I .o 
I .o 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
3.0 

3.0 
3.0 
3.0 
2.0 
2.0 
3.0 
3.0 
3.0 
2.0 
2.0 
I.0 

Time (O/0) (r(-) or Lit. mp (“C) 

.(min__._~ _.___ 

60 9’1 176~17Xh 

I80 78 ‘04-20hh 

60 X0 95-96 

20 75 121-122 

30 82 167-168 
120 x9 157 

360 66 Oil 

I80 63 I 30 

I80 ?O 9x 

120 62 102-l 03 
I20 56 9x-99 
120 92 OII 

I20 X6 

360 6X I? 
180 73 

120 76 0% IO0 
180 65 
I80 57 73.74 

I80 90 
360 65 13x-140 

300 62 195-6 
‘40 79 129-131 

120 XY lxx-I90 

45 82 .s_s-56 
60 X6 Oil 
60 x5 ‘3-5 
120 43 Oil 
120 30 W-63 
20 SO 7o-’ I 
20 60 52.53 
30 35 313-49 

a Satisfactory microanalyw ohtamtxl C-fO.22. Hj-0 IX. N-f0 20 

b Picrate salts 

201-203”b 

91 
Ila 

121-123”c 

171”d 

C,,HIhN204 (312.3) 
C,,H,,NO(I61.1) 

126-127’2a 

95’2a 

101-102’2b 
y7_9g’“c 

C‘,,H,,NO, (219.2) 

132’?d 

I OOIZd 

C’,,H,,NO, (265.3) 

C,2H,xN& (264.2) 

194-195 -e 
C,,H,,NO, (279.3) 

C,,H,~ NO, (235.2) 
56-57 ‘a 
oil’3b 
C,pY,3N0 (235.3) 
oil 
C,,H,$O (237.3) 
73-74 
53-55’5” 

SO-5 I ‘5b 
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Table 2 ‘H-NMR (CDCQTMS), 6, J (Hz) 

6a 

6b 

6c 

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

2.89(~2H,J=6), 3.09(s.3H), 3.51(t,2H.J=6), 3.50@,2H,J=6), 3.90(s,6H), 6.57(s,lH), 7.50 (s,lH) 

1.20&3H.J=6), 2.90@,2H,J=6), 3,53&2H,J=6), 3.60(q,2H.J=6). 3.86,(s,6H), 6.57(s,lH), 

7.54(s, I H) 

6d 2.85(&2H,J=6), 3.30(&2H,J=6), 3.86(s.3H), 3.90(s,3H), 4.74(s,2H), 6.57(s,lH), 7.25(s,5H), 

7.60(s,lH) 

6e 

9a 

2.93&2H,J=6), 3.15(s,3H), 3.57(t,2H.J=6). 6,02(s,2H). 6.67(s. I H), 7.6O(s,l H) 

1.38&3H,J=7), 2.95@,2H,J=6), 4.00(t,ZH.J=6), 4,28(q,ZH,J=7), 7,02(d,lH,J=8). 7.25&2H,J=7), 

8.00(d, I H,J=8)” 

9b 

9c 

9d 

9e 

3.lO(t,2H.J=6), 4.05(t,2H,J=6), 7.10-7.52(m,3H), 7,28(s,5H), 7.93(d,lH,J=8) 

2.58(s,3H), 2.93@,2H,J=6), 4.03(t.ZH.J=6), 7.08(d.l H,J=8), 7,28(t,2H,J=7)), 7.97(d,lH,J=8)” 

2.88(t,2H,J=6), 4.0(t,2H,J=6), 4.3l(s.2H), i.l3(s,5H), 7.00-7,45(m,3H), 7.85~8.08(d,lH,J=8)” 

l.4l(t,3H.J=6), 3.16(t,2H.J=6), 4.13(t,?H.J=6), 4,36(q,2H,J=6), 7,42(d,lH,J=8), 8.15. (d,lH,J=8), 

8.93(s,l H)” 

9f 

9g 

3.05&2H,J=6), 3.78(s,3H), 3.90(s.3H), 4.05(t,ZH.J=6), 6,60(s,lH), 7.12(s,lH), 7.20-7.58(m,5H) 

l.38@,3H,J=7), 2.910,2H,J=6), 3.85(s,3H). 3.88(s,3H), 4,00(t,ZH,J=6), 4.30(q,2H,J=7), 6.52 

(s,lH), 7Sl(s,lH) 

9h 

14a 

14b 

2.96&2H,J=6), 3.94(s,6H), 4.08@,2H.J=5,. 6,69(s,lH). 7.56(s,lH), 9.42(s,lH) 

3.5O(s,3H), 6.45(d,lH,J=7), 7.00(d,lH,J=X), 7.25.7.62(m,3H), 8.36(d,lH.J=8)” 

1 .37(t,3H,Jz7), 4.OO(q,2H.J=7), 6.45(d.l H,J=8), ?.OO(d.lH,J=X), 7.25-7,62(m,3H). 

8.36(d, I H,J=8) 

14c 5.12(s,2H), 6.40(d,lH.J=7), 6.97(d,IH,J=X), 7.12-?.45(m,3H), 7.20(s,5H),8.42(d,,lH,J=8)” 

14d 6.55(d, I H,J+), 7.13(d, I H,J=6). 7.25-7hO(m,3H), 8.32(d. 1 H,J=8)” 

16b 2.67-2.77(m,2H), 2.85-2.97(m,2H), 3.32(~3H). 6.92-7,20(m,4H) 

16c 2.67-2.77(m,2H), 2.85-2.98(m,2H), 5. IO(s,ZH), 6.72-7,25(m,4H), 7.17(s,5H)” 

19s 3.70(~,3H), 6.65(d,lH,J=8), 7.40(d, I H.J=XJ. 7.05-7,60(m,4H) 

19b 1.40(UH,J=7), 4.30(q,2H,J=7), 6.67(d. I H,J=I 0), 7.00-7,45(m,4H), 8.00(d,l H,J=lO)” 

19c 5.5O(s,ZH), 6.75(d,lH,J=lO), 6.92-7,45(m,4H). 7.12(s.5H). 7.62 (d,lH,J=lO) 

“Some of signals for aromatic protons are doublctl because of stereoisomers. 
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procedure was applied for oxidation of salts of isoqumohnc with ethyl iodide and benzyl chloride to the 

corresponding 14b,c in very good yields. 

13. 14: a)R=Me. h)R=Er. c)R=CH~C~H~. d)R=H 

The attempted oxidation of N-acyliminium salts 13 ofisoqumoline with acetyl chloride or ethyl 

chloroformate with KMnO, in acetonitrile or at phase transfer conditions led to 2-acyl- I (2H)Asoquinolinones 

that at working up of the reaction mixtures easily hydrolyzed to 14d.’ 

The oxidation of tetrahydroqumolinc with KMnO, 111 rcfluxcd acetone was reported to lcad to the dimer 

17 as a main product of the reaction.” WC in\,cstigatcd the oxidation with KMnO, of tetrahydroquinoline and 

N,alkyl salts oftetrahydroquinoline lSb,c and quinolmc llla-c The oxtdatlon of tetrahydroquinoline in acetone 

at room temperature afforded two products, identified as 3.3-dihydro-2(2H)-quinolinone 16a and dimer 17 in 

yields of 10% and 50 Y0 respectively. The oxidation of in SW obtamed N-methyl- 15b and N-benzyl- 1% 

ammonium salts of tetrahydroquinolinc was carried out III acctonitrilc and afforded I -alkyl-2(2H)-3,4-dihydro- 

quinolinones 16b,c in moderated yields. The oxidation of U-alkyliminlum salts of quinoline 18a-c was carried 

out also in acetonitrile and afforded l-alkyl-2(2H)-qumolu~1cs 19a-c. 

H R 

15. 16: a)R=H; b)R=Me. c‘)R=Cti$6H5 18.19 a)R=Me; b)R=Et; c)R=CH&H5 

In conclusion, the investigations described here pro\ DDE a con\ cmcnt, simple and versatile access to 

isoquinoline and quinoline derivatives such as 3.4-dihydrolsoquinolnes, N-alkyl- and N-acyl-3,4-dihydro-1(2H)- 

isoquinolinones, N-aikyl- I (2H)-isoqumolinones. N-alkyl-3.4..dihydro-2(2H)-quinolinones, and N-alkyL2(2H)- 

quinolinones. 

‘H-NMR data of the obtained ?-alkyl-3,4-dihydro- I (ZH)-~soqumolinones 6a-e, 2-acyl-3,4-dihydro- 

1(2H)-isoquinolinones 9a-h, 2-alkyl-l(2H)-isoquinolinones 14a-c ,2-alkyl-3,4-dihydro-2(2H)-quinolinones 

16b,c and N-alkyl-2(2H)-quinolinones 19a-c are glvcn 111 lablc 2. 

Experimental 

3,4-Dihydroisoquinolines (Table 1,2a-f); Typical Procedure A stirred at room temperature solution of 

tetrahydroisoquinoline 1 (I 0 mmol) and I X-Crown-6 (Wmg) In CH,CI, (50 mL) was treated portionwise with 

KMnO, (I .%g, IO mm01 I. The precipitation of brown MnO, was observed in the course of the reaction The 

mixture was stirred for I h, then cooled and saturated aqueous sodium mctabisulfite solution (5OmL.) was added 

carefully to a clear solution (pH 7-8). Occasionally dunng this opcratlon rapid gas evolution occurred. The 
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organic layer was separated, dried (Na2S04) and dIstilled to afford products purified by recrystallization or 

filtration through a short column of neutral A&O, using Et,0 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 halldea 4 (3 mmol) wab stirred for I h at room temperature or at 6O”C, 

then cooled, dissolved in I .2-dlchloroethane (5 ml ) and I X-Crown-h (50mg) was added. KMn04 was added 

portionwise to the solution and the mixture wab stlrrcd for the time given (Table I). 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 mlxturc was treated with aq. IO?/0 HCI (20 mL) and the solution 

was extracted with CHCI, (3x20mL). The combmcd extracts were dncd (Na,SO& the solvent evaporated under 

vacuum and the products purified by rccrystallizatlon 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 J; Typical Procedures: 

Oxidation of N-acyliminium salts 8 (Table I, 9a-e) Acyl chlondc 7 (3 mmol) was added to a solution of 3,4- 

dihydroisoquinoline 3 (3 mmol) in CH&‘I, (-5 ml ) and the mixture was stirred for 30 min at room temperature. 

I X-Crown-6 (30-50 mg) and then the correspondmg amounts of KMnO, (Table 1) were added and the reaction 

mixture was stirred at a room temperature (the mnc of oxidation ~a5 followed by TLC and is given in Table l).. 

The colour of the reaction mixture tumcd from \ I& lo brown thorn the formed MnOz. The reaction mixture was 

worked up as above and the crude products wcrc puntied by colutnn chromatography on silica gel using pether, 

Et,0 as eluents. 

Oxidation of2-Acyltetrahydroisoquinolines 10 (Table 1, 9a-h). KMnO, (Table 1) was added to a solution of 

2-acyltctrahydroisoqumoline 10 (2 mmol) and I X-Crown-6 (30-50mg) in CHzClz (SmL) and the mixture was 

stirred at room temperature for the time given (Table I ). The rcactlon mlxturc was worked up as above and the 

products were purified by recrystallization or column chromatography on a silica gel, using p.ether, Et*0 as 

cluents. 

I-Cbloro-2-ethoxycarbonyltetrahydroisoquinoline 8: Adduct 8a was obtained from 3,4-dihydroiso- 

quinoline (1 mmol) and ethyl chloroformate (1 mmol) in CH,CI, (2 mL) by stirring for I 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-l 70°C); IR (CHCI,): 

v co 1697cm.‘; ‘H-NMR (CDCI,). b,:ppm: I .321t,iH.J=6), 2.62-Z.X7(m,ZH), 3.30-3.57(m.ZH), 4,17(q,2H, J=6), 

6.55(s.l H), h.95@,3H). 7.00 (s,l H); MS, mc (M+) 279 (C‘alc. for C‘,,H,,NOQ 239.1). 

One-pot synthesis of 9c: KMnO, (0.3 1 hg. 2 mmol) was added portionwise for 30 min to a stirred 

solution of tetrahydroisoquinoline (0.262g. 2 mmol I and I X-Crown-6 (30mg) in CHICI (10 mL) at room 

temperature. Acetyl chloride was added (0.1 5Xg. 2 mmol) and the mixture was stirred for I5 min. KMn04 

(0.63212. 4 ~WIOI) was added again and the stirring I,ontlnued for 6 h at room temperature. The mixture was 
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worked up as above to afford 7c (0,2SSg, 58’%), punfied by rcctyztalhzatton from MeOH. 

Corydaldine: 2-Bcnzoyl-6,7-dimcthoxy- I (2H )-rsoquinolinone 9f (0.3 11 g, I mol) in MeOH 

(5 tnL) was treated with CH,ONa (0.08g. I .5 mmol) and the solution was stirred for 3 h at tt.Worked up of the 

mixture afforded a crystalline product from E&O (0.205g. 9X%); mp 170- I7 1 “C (lit.x mp 172°C). 

Typical procedure for the preparation of 2-alkyl-1(2H)-isoquinolinones 14 a-c: IsOCpinOk 

(3 mmol) and alkyl halide (3 mmol) were stirred in McCN ( I5 mL) at room temperature for 1 h or at rcfb (3 h 

for benzyl chloride). The mixture was cooled to room tcmpcraturc and KMnO, (Table 1) was added portion- 

wise. The colour of the reaction mtxturc tumcd from vrolet to brown from the formed MnOz. The reaction 

mixture was worked up as for 6 and the products punfied by recrystallization or column chromatography on a 

silica gel, using p.ether, Et20 as eluents. 

Oxidation of tetrahydroquinoline: KMnO, (0.95 g. 6 mmol) was added portionwise to a stirred 

solution of tetrabydroquinoline (0.4 g. 3 mmol) in acctonc (20 ml) at room temperature for 20 min. Saturated aq. 

sodium metabisulfite solution (20mL) was added to clear solutron. followed by extraction with CHCI? 

(3x2OmL). The combined extracts were dried (ha,%),). the ~lvcnts ecaporatcd under v’acuum and the products 

were separated by column chromatography on a neutral AI,O,.The dimer 17 was isolated using p. ether as 

eluent in 50% yield (0.2 g): Mp l39-140°C (lit.“’ I -I I - I42 C’) ’ H-NMR (CDCIJTMS), 6, ppm: I .95-2.20 

(m,4H). 2.652,90(m,4H), 3.24-3.45(m,4H), 6.41-7.00 (m.XH): MS. m/c (M+): 266 (Calc. for C,,HZoN2 266.3). 

3,4-Dihydro-2(2H)quinolinonc 16a was tsolatcd at clucnt Et?0 in IO% yield (45mg); Mp 167-I 68°C; IR 

(CHCI,): v >rr 3407cm ‘, v (.(, 1679cm ‘, ‘H-NMR c(‘DC‘l, TMS), 6, ppm 2.40-2,70(m,2H), 2.77-3.07(m,2H), 

6.67-7.15(m.4H), 9.20 (s, br., I H). 

Typical procedure for the preparation of I-alkyl-3.4-dihydro-2(2H)-quinolinones 16 b,c: 

Tetrahydroquinoline (3 mmol) and Mel or BzCl(3 mmol) were mixed wtthout solvent and the mixture was kept 

for 3 h at rt. or 80°C (with BzCI). Solidttied mixture was dissolved in MeCN (IO mL) and KMnO, (Table 1) was 

added portionwise to a stirred at room temperature aolutron. 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 AlJO; using p.ethcr. Et?0 as eluents. 

Typical procedure for the preparation of I-alkyl-2(2H)-quinolinones 19 a-c: Quinoline (3 mmol) and 

haloalkane (3 mmol) were mixed without solvent and the tnixturc was kept for 3 h at room temperature or 80°C 

(with BzCI). Solidified mixture was dissolved in McCN ( IO ml.) and KMnO, (Table 1) was added portionwise 

to a stirred at room temperature solution. The colour of’thc reaction mixture turned from violet to brown from the 

formed Mn02. The reaction mixture was worked up as for 6 and the crude products were purified by column 

chromatography on neutral A&O, using pether. Et&) ~5 cluenta. 
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