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Abstract Potassannde induced m s~tu alkylatron of 1-alkyl- 4-cyano-3-methoxy-5,6-dihydrolsoqur- 
nohnes (2a & 2b) with alkyl rodldts (CH3I, CH3CH21 & cyclohexyl iodide) gave the 5-alkyl- and 
5,9-dialkyl-5,6_drhydrouroqumohnes (da-d & 3a-e), lsoqumohne derivatrves,(5a-b) and duustereomerrc 
mixture of 4- alkyl-1,2,3,4-tetrahydrorsoqumohn-3(2H) -ones (6a-e & Wa-e) Structures were assigned 

on the basis of spectral data [Mass, ‘H & 13C NMR, 2D NOESY & HC-COLOC] Amide induced an 
sztu alkylatron of compounds 3a and 4a with CH3I gave m almost quantitative yield the drmethylated 
compounds 3d and 3a respectively. While KNH2/hq NH3 methylatron of 1,2- dlhydrolsoqumoline, 1 
with CH3I gave the rmxture of compounds, 6a & 6’a and the rsoqumohne derivative 5a, NaH/benzene 
reaction of 1 with CH3I gave excluswely 5a N-methylatron of the mrxture of compounds 6a & 6’a with 
NaH/CH31 gave the methylated d erivatlves, 7 & 8 A suitable mechanism has been proposed for the 
formation of products 

1,2-Drhydrorsoqumohnes are mterestmg species due to then chemical reaction* and their potential 

as bulldmg blocks m the synthesis of alkaloids2 and medicural agents 3~4 We have recently reported 5 

a novel and useful method for the syntheses of stable 1,2- dihydrorsoqumolme derivatives We planned 

to synthesize N-sugar derivatives6 of 1,2-drhydrorsoqumohne compound, 1 by alkylatron with appropri- 

ate halo sugars, as the presence of the ionic species, 9 IS already vrsuahsed m the formation of 1,2- 

dihydroisoqumohnes 5 As model studies, the m srtu alkylation of 1,2-dlhydrorsoqumohne compounds 

formed m the KNH2/hq NH3 reaction with alkyl iodides was uutlally undertaken The results obtained 

In this study are discussed further 

Reaction of 4-cyano-3-methoxy-l-methyl-5,6-d~hydrolsoqu~nolrne (2a) with KNH2/hq NH3 In the 

presence of a trace amount of ferric chloride was carrmd out as described earlier 5 The reaction mix- 

ture was quenched by addition of CH3I Additron of NH4Cl and workup of the reaction gave mixture of 

products, which was purified by column chromatography followed by PTLC This resulted m the isolation 

of four compounds designated, A-D m the order of Increasing polarity (TLC) 

The least polar compound, A (30 ?“) II analysmg for C14H16N20 exhibited an IR absorption at 2220 

2345 
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cm ml The signals at 6 1 18(d, J=7 2H2, 3H), 1 26(t, J=7 5Hz, 3H), 2 24(dd, J=17 4 & 7 2Hz, lH), 

2 48-2 60(m, lH), 2 79(q, J=7 5H2, 2H), 3 3(qn, J=7 5Hz, 1H) were seen m Its ‘H NMR spectrum m 

addition to the methoxy and olefimc signals as m the case of 5,6drhydrorsoqumohne, 2a It 1s evident 

that the compound has been drmethylated Irradiation of the proton signals at 6 3 3(qn) and 2 79(q) 

resulted m the collapse of the methyl doublet at 6 1 18 and the methyl triplet at 6 1 26 to two singlets 

respectrvely. Hence, methylation has occured at C-5 & C-9 posrtrons, and the structure ga was assigned 

to compound A. 

3 (a) R,=CH,,R,=H, Ra=Cb, (bl R,=Et,R2=H.R3=Eti (Cl RI= a ,RZ=H,b=-O, 

(dl R1=R1=Rs= Cy, (c) Q=Et,R2=CH),R)=Et 

I (a) R,=H, 4-H, b=Cy, (b) RI: H, Rz=H,~E~~(c)R~=H~R~‘~, R3s 49 

Id) Rl= H , R2=Cb P g=Et 

Compound,B (25 %) analysmg for Cl3Hl4N20 an d h s owing spectral characterrstrcs (IR & ‘H NMR) 

srmtlar to those of 5,6-drhydrorsoqumohne 2a, also exhibited ‘H NMR signals at 6 1 16 (d, J=7 2Hz,3H) 

and 3 29 (qn, J=7 JHz, 1H) On the basis of double rrradratron experiments, (rrradratron of the signal at 

6 3 29(qn) resulted m the collapse of methyl doublet at 6 1 16 to a singlet) compound B was assigned 

structure 4a 

The medmm polar Compound, C (8 %) was shown to be the already reported 5 rsoqumolme derivative 

5a 

The most polar Compound, D (20 Y) o analysmg for Cl2Hl2N20 exhibited IR absorption frequencrcs 

at 3250(-NH or -OH), 2260 (-CN) & 1680 cm-’ (-CONH) 1 H NMR spectrum of this compound showed 

two sets of signals for each type of proton m the ratio of 3 1 VIZ, doublets at S 1 59 (J=6 7Hz) & 1 68 

(J=6 7Hz) (3H), singlets at 6 1 99 & 1 9 (3H), a quartet at S 4 75 (J=6 7Hz) & a doublet of quartet 

at 6 4 84 (J=6 6Hz & 3Hz) collapsmg to a quartet on D20 exchange (lH), sets of aromatic protons at 

5 7 22-7 63 (4H) and broad smglets at 5 8 36 & 8 43 (1H) It IS evrdent that demethylatron as well as 

alkylation has occurred (13C NMR spectrum also mdrcated 23 well resolved srgnals) The mixture of 

compounds 7 could be the dmstereomerlc forms of structure 6 

Woe * 

5 

a RI-H rb R1-CHJ 
n_ 
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2D HC-COLOC*v g t NOESYlO experrments were undertaken m order to assrgn the correct structure 

as well as the relatrve configuration. A COrrelatron LOngrange Coupling spectrum (lH-13C, COLOC) 

of compound D revealed long range coupling (3J) of the C-4 quaternary carbon wrth the N2-H proton 

for both the compounds. Of the two downfield carbons(-C=O, 6 167 62 & 167 83), only one (6 , 167 62) 

showed long range couplmg (3J) to the methme Cl-H. Further, the long range coupling (3J) of C-10 

carbon(-CN, 6 119 98) wrth the Cll-3H protons for both the compounds IS also observed [Tables-l & 21 

The mrxture of compounds could thus be ssslgned the drastereomerrc structures 6a & 6’a 

Hc-COLOC Correlations of 6o 8 6’a 

NOESY spectrum revealed correlatron between Cg-3H (6 1 59) & C11-3H (6 1 99) protons for the 

major dmstereomer However, there IS no NOESY correlation between the same for the mmor dlastere- 

omer [Tables-l & 2] On this basis, the maJor dlastereomer was assrgned structure 6a with Cl-Me & 

C4-Me m syn configuratlon, while the minor dlastereomer structure 6’a with Cl-Me & $-Me m antz 

configuration This was further substantiated by N-methylatlon studies 

Tsble I H,Sh Ftesolutmn 

‘H and % NMR Am.,Smwmt of @a in CDCIJ Solutmn (6) 

Pomtron 1s 1H HCCOLOC NOESY 

1 51 15 4 M Cl - H¶.Hd.HZ Hl - HB.HE,HZ 

‘lbbk 2 HI& R.esolutmn 

‘H l d ‘% NMR Angnmeat of O’m I” CDC13 Solutmn (6) 

POsItIon 1s IH HGCOLOC NOESY 

1’ 49 58 4 76 Cl’ - HB’,HG “1’ - HII’,HB’,FW,Hl 
2 843 - - - HZ - HlI.Hi,Hl 2’ - 836 HZ’ - HB’,Hl’ 
3 1l3792 - C3 - Hll.Hl - 3’ 16783 - cs - Hll’ - 
4 43.8, - C4 - HIl.HS .H2 - 4’ 44 79 - cc - HII’,HZ’ - 

4. La*5 - 
5 ,267, 767 
6 12849 743 
7 1287B 738 
8 *lb L3 722 

8. 13418 - 
9 25 30 1 59 

LO 11938 - 
L1 29 56 1 BB 

C4a - “Ll.Hd,H& - 
CS - H7,HS H5 - H11,HB 

C8 - HL,HB HB - H7,HS 

CT - H7.H.5 H7 - H&H6 

CB - H&H6 HB - H9,H7,HI 

C8a - HO,HI,H2,HI - 
CO - Hl H9 - HIl,HB,H2,Hl 

Cl0 - Hll - 

- HI1 - li9,H5,HZ 

Id 13248 - 

5’ n(135 783 
9’ 12856 748 
7’ 12896 742 

8’ 125 22 7 25 
8.’ 13438 - 
8’ 21 74 168 
IO’ LIB98 - 
11’ 2665 199 - 

C4a* -. Hll’.HI’ - 
CS’ - lw.H6 HS - HII’,HB’ 
C6 - HB’,HB’ Ha’ - H’P,H5’ 
C7’ - HB,HF Ht - HB’,HI’ 
C8’ - Hd’,Hd’ “8’ - HS’.H,‘.Hl’ 
C&’ - HO’,HS’ - 
- H9’ - HO’,HZ’.Hl’ 
CIO’ - HI1 - 
- HII’ - liS’,Hl’ 

Methylatron [NaH/CH31] of the dlastereomerlc mixture (6a k 6’a) gave two separable [PTLC, 8 1, 

hexane EtOAc] N-methylated compounds, 7 (major) & 8 (minor), correspondmg to the maJor and minor 

Isomers of 6 NOE experiments of the methylated compounds further confirmed the assigned structures 
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In order to explore the generahty of this reaction, we repeated the reactlon of alkyl lodldes with 

different 5,6_dlhydrolsoqulnolInes, (2a k 2b) which could be prepared by the reactlon of the correspondmg 

@diketones with cyanoacetanude by the general method 5 Reaction of 1-alkyl-4-cyano-3-methoxy-5,6- 

dlhydrolsoqumohnes (2a & 2b) m KNH2/hq NH3 followed by quenching with different alkyl &ides 

(CH31, CH3CH21 & cyclohexyl Iodide) gave the expected sets of compounds, 3a-e, da-d, 5a-b, 6b-e 

& 6’b-e characterlsed by spectral data 

@ R’+ 

I c 

(b) R1= H , RZ = Et , (c) R, = H , R2= c) 

(d) Rf = R2 = Cy , (e) Rt= CHs, Rz= Et 

MECHANISM OF FORMATION OF PRODUCTS 

The formatjon of products m the above alkylatlon can be vlsuahsed as m Scheme - 1 The mltlally 

formed C-5 benzyhc amon can lead to 5-alkyl-5,6- dlhydrolsoqumohne, da-e and lsoqumohne, 5a-b 

derlvatlves The 5,9-dlalkyl derivative, 3a-e IS formed from 10 by the generatlon of C-1Me amon followed 

by alkylatlon Thrs IS confirmed by the methylatlon of 3a & 4a leadmg to the formatIon of dlalkyl 

compounds 3d & 3a respectively Alkylatlon at C-4 posltlon of the lsomerlc C-4 amon followed by 

demethylatlon gves diastereomerlc compounds, 6a-e & 6’a-e 

In order to get the N-alkyl products, alkylatlon of 1,2- dlhydrolsoqumolme derlvatlve, 1 m KNH2/hq 

NH3 followed by quenchmg with CH3I was attempted This also lead to the formatlon of 6a & 6’a along 

with the lsoqumolme derlvatlve, 5a When the alkylatlon of 1,2-dlhydrolsoqumolme, 1 was attempted 

with NaH/CH31, only 5a was obtamed. It 1s strange that the N-alkylatlon does not take place under 

these reactlon condltlons 
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Scheme-l 

EXPERIMENTAL 

All meltmg points are uncorrected UV (nm and IR 
Model 557 Double wave length/Double beam an 1 

cm-’ 
\ HITACH 

) spectra were recorded on HITACHI 
270-50 Infrared spectrophotometers respec- 

trvely NMR spectra were recorded on Jeol FX-SOQ, 22 49MHz (13C), Bruker ACFZOO, Bruker WH-270 

and Bruker AMX400, 100 61MHz (13C) spectrometers wrth Me4Sr as internal standard(6 = 0 ppm) 
Mass spectra (70eV) were recorded on a Jeol MS-DX 303 spectrometer fitted with a built-m direct mlet 
system Analytical and preparattve TLC were carried out using srhca gel Column chromatography was 
carried out using smca gel All organic exctracts were dried over anhydrous Na2SO4 

Potassamide reaction followed by tn situ alkylation of 6,6-dihydroisoquinolines (2a-b): Gen- 
eral Procedure 

Freshly cut potassium 
I 
600 mg) was added to drstrlled ammoma (200 ml and a pmcb of ferrrc chlo- 

rrde was added and the so utton stured vrgorously for about 45 mmutes, 1 a ter which a solutron of the 
5,6- drhydrorsoqumolme (4 mmol) m dry THF (5 ml) was added m one lot Strrrmg was contmued for 
another hour after which alkyl iodide (8 mmol) was added Sohd NH4Cl was added after 5 mmutes to 
quench the reaction The ammoma was allowed to evaporate and the residue, after dlssolvmg m water 
was extracted with CHC13 The organic layer was washed with water, dried and solvent removed The 
mixture of products were separated by column chromatography followed by PTLC [hexane EtOAc, (8 l)] 

Reaction of ~-cyano-S-methoxy-l-methyl-5,6-dihydroiaoquinoline (2a): 

(a) Quenching with CH3I: Treatment of the 5,6_drhydrorsoqumohne (2a) (800mg) with KNH2/hq 
NH3 and quenchmg wrth CH3I gave (I) cl-cyanol-ethyl-3-methoxy-5-methyl-5,6- drhydrorsoqumohne, 3a 
(least polar, 27Omg, 30 %) vrscous liquid , UV A,,- 324 (4040), 270 (12995). 242 (9333), IR (neat) 2220, 

1625 cm-’ ; ’ H NMR (270MHz, CDCl3) 6 1 18 (d, J=7 2H2, 3H), 1.26 (t, J=7 5Hz, SH), 2 24 (dd, 
J=17 4 dz 7.2Hz, lH, C6-H), 2 48-2.60 ( m, lH, C6-H), 2 79 (q, J=7.5Hz, 2H), 3 3 (qn, J=7 5Hz, IH, 

C5-H), 4 02 (s, 3H, -OMe), 5.9-6 0 ( m, lH, C7-H) and 6.55 (dd, J=lO & 3Hz, Q-H), 13C NMR 
(22 49MHz, CDC13) 6 12 62(q), 19 50(q), 27 84(t), 28.92(t), 30.87(d), 54 01(q), 92 58(s), 114 47(s), 

119 72(s), 120 80(d), 126 06(d), 156 94(s), 160 03(s), 162 19(s), MS m/e (relative mtensrty) 228 (M+, 
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100 %), 227 (46), 213 (76), 199 (31), 185 (13), 170 (lo), HRMS calcd for Cl4Hl6N2C 228.1263 Found, 
228 1250, (11) 4-cyano-3- methoxy-1,5-drmethyl-5,6-ddydrorsoqumolme, 4a (medium polar, 2lOmg, 25 

% mp 92-93OC, UV X,,, 
1 

324 (4193), 270 11872), 244 (8866), IR (NuJo~) 2220, 1625 cm-l-, lH 
N R (270Mz, CDC13) 6 1 16 (d, J=7 2H2, 3 II ), 2 24 (dd, J=l7 8 L 6 5H2, lH, C6-H), 2 47 (6, 3H, 
ArMe), 2 47-2 60 (m, lH, C6-H), 3.29 (qn, J=7 3Hz, lH, C5-H), 4 O(s, 3H, -OMe), 5 7-6 06 (m, lH, 

C7-H) and 6 48 (dd, J=10 & 2H2, C8-H), 13C NMR (22 49MHz, CDC13) 6 19 19(q), 21 57(q), 28 62(t), 
30 46(d), 53 87(q), 92 46(s), 114 14(s), 120 10(s), 120 87(d), 125 85(d), 155 22(s), 156 42(s), 161 73(s), 
MS m/e (relative mtensrty) 214 (M+, 100 %), 213 (42), 199 (81), 185 (22), 184 (20), 169 (lo), Anal- 
ysrs calcd for Cl3Hl4N20, C, 7290, H, 6 54, N, 13 08, Found, C, 72 97, H, 6 52, N, 13 09, (111) 

4-cyano-3-methoxy-l-methyl-5,6-dlhydrolsoqulnollne, 5a (60mg, 8 %, reported 5 m p 89-90° C), (IV) 
(lR*, 4R*)-4-cyano-1,4- rmethyl-1,2,3,4-tetrahydrorsoqumohn- 3(2H)-one, 6a AZ (lS*, 4R*)-4-cyano-1,4- 
dlmethyl-1,2,3,4- tetrahy $ rorsoqumolm-3(2H) -one, 6’a (most polar, 155mg, 20 %) m p 148-150°C, UV 
x 260 (247), 257 (240) , IR (nuJo1) 3290, 2260, 1680 cm-’ , 1H NMR (200MHz, CDC13) 6 159 
(dm,?=7Hz, Cl-Me), 1 68 (d, J=7Hz, Cl’-Me), 190 (s, C4t-Me), 199 (8, C4-Me), 4 75 (q, J=7 5H2, 
Cl’-H), 4 84 (dq, J=7 5 & 3H2, Cl-H), 7 22-7 63 (m, ArH) 8 36 (bs, N~PH, D20 exchangeable), 8 43 

(hs, N2-H, D20 exchangeable), 13C NMR (100 GlMHz, CDCla) 6 21 74(q), 25 38(q), 26 65(q), 29 56(q), 
,44 79(s), 49 58(d), 51 15(d), 119.98 (2 xs), 125 22(d), 126 13(d), 126 35(d), 126 

128 79(d), 128 86(d), 131 95(s), 132 48(s), 134 18(s), 134 38(s), 167 62(s), 

1 
relative mtensrty) 200 (M+,7 %), 185 (25), 157 (100)) 142 (lo), 130 (15), 115 (13)) 82 (73)) HRMS calcd 
or Cl4Hl6N20 200 1233 Found, 200 1230 

(b) Quenching with CH3CH2I: Treatment of the 5,6- drhydrorsoqumolme (800mg) wrth KNH2/ 
hq NH3 and quenching with CH3CH2I gave (1) 4-cyano-5-ethyl-3-methoxy-l-propyl-5,6-dlhydrolsoqulno 
line, 3b (least polar, 25Omg, 25 %) vrscous hqmd, UV X,, 321 (2676)) 297 (9018)) 283 (10124)) 245 
(11287)) IR (neat) 2220, 1625 cm-‘, ’ H NMR (270MHZ, CDC13) 6 0 92-l 01 (m, 6H), 1 5-l 75 (m, 4H), 
2 4-2 47 (m, 2H, C6-CH2), 2 73 (t, J=GHz, 2H, Cl-CH2), 2 98-3 07 (m, lH, C5-H), 4 01 (s, 3H, -OMe), 
5 88-5 95 (m, lH, C7-H) and 6 54 (dd, J=9 & 2Hz, lH, C8-H), Analysrs cakd for Cl6H2ON20, C, 
75 00, H, 7 81; NT 10 94 Found, C, 75 08, H, 7 78, N, 10 91, (11) 4- y c ano5-ethyl-l-‘methyl-3-methoxy-5,6- 
drhydrorsoqumolme, 4b (medium polar, 200mg, 22 %) viscous hqmd, UV A,,,.* 322 (4013)) 299 (5107)) 

272 (13133)) 244 (11066)) IR (neat) 2220,1625 cm-* , ’ H NMR (270MHz, CDC13) 6 0 95 (t, J=7Hz, 3H), 
1 55 (q, J=7Hz, 2H) 2 3-2 5 (m, 2H, C6-CH2), 2 47 (s, 3H, Cl-Me), 2 8-3 2 (m, lH, C5- H), 4 0 (s, 3H, - 
OMe), 5 9-5 96 (m, lH, C7-H) and 6 51 (dd, J=10 & lHz, C8-H), MS m/e (relative mtensrty) 228 (M+,63 
%), 215 (12)) 213 (15)) 200 (20)) 119 (100)) 185 (13)) 184 (34), 169 (15)) HRMS calcd for Cl4Hl6N20, 
228 1263 Found, 228 1251, (m) 4- cyano-3-methoxy-1-methyl-5,6-drhydrorsoqumohne, 5a (60mg, 7 %, 
reported 5 m p 89-90°C), (IV) (lR*, 4R*)-4- y c ano-+ethyl-l-methyl-l,2,3,4-tetrahydrolsoqulnohn-3(2H)- 
one, 6b & (lS*, 4R*)-4-cyano-4-ethyl-l-methyl-l,2,3,4tetrahydro~soqu~nol~n-3(2H)-one, 6’b (most polar, 

130mg, 15 %a) m p l14-l15°C, IR(nuJoI) 3320, 2240, 1670 cm-l, lH NMR (SOMHz, CDC13) 6 1 07 
(t, J=7.5Hz), 1 15 (t, J=7 5Hz), 1 56 (d, J=‘IHz), 1 64 (d, J=‘IHz), 2 05-2 38 (m), 4.69-4.86 (m, Cl-H), 
7 16-7 60 (m, ArH), Analysis calcd for Cl3Hl4N20 C, 72 90, H, 6 54, N, 13 08 Found C, 72 87, H, 
6 51, N, 13 05 

(c) Quenchin with cyclohexyl iodide 
f 

Treatment of 5,6-drhydrorso umolme 800mg) with 
KNH2/hq NH3 an quenching with cyclohexyl rodrde gave (1) 4-cyano-5,9-brs cyclohexy )-3-methoxy- P \ 

5,6- drhydroisoqumohne, 3c least polar, 28Omg, 20 %) 
1 

vrscous hqurd, IR (nuJo1) 2220, 1630 cm-l, lH 
NMR (SOMHz, CDC13) 6 0 9 -142 (m, llH), 145-l 91 (m, llH), 2 31-2 96 (m, SH), 4 0 (s, 3H, - OMe), 

J=lO & 3Hz, lH), MS e (relative mtensrty) 364 (M+, 15 %), 351 (lo), 298 
(15), 199 (40), 83 (45 55 (50), HRMS cakd for C24H32N20 364 2514 

Found, 364.2496; (II) 4-cyano-5-cyclohexyl-3-methoxy-l-methyl-5,6-d~hydrolsoquinohne, 4c (medium po- 

lar, 18Omg, 16 %) m p 9697OC, IR (nu~ol) 2220,163O cm-l, 1 H NMR (SOMHz, CDC13) 6 104-l 86 (m, 
llH), 2 36-2 44 (m, 2H), 2 49 (s, 3H), 2 76-2 98 (m, lH), 4 02 (s,3H, -OMe), 5 82-6 06 (m, lH), 6 49 (dd, 
J=lO & 3Hz, 1H); MS m/e (relative mtensrty) 282 (M+, 45 %), 267 (lo), 253 (lo), 225 (lo), 199 (100)) 
184 (15)) 169 (lo), 81 (20)) 55 (35), HRMS calcd for Cl8H22N20, 282 1732 Found, 282 1721, (111) 
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4cyanc&methoxy-1-methyl-5,6-&hydrolsoqumohne, 5a (85mg, lo%, reported 5 m p. 8990°C), (IV) 
(lR*, 4R*)-4-cyano-4-cyclohexyl-l-methyl-l,2,3,4-tetrahydro~aoqu~nolm-3(2H)-one, 6c & (lS*, 4R*)-4- 
cyan~4-cyclohexyl-l-methyl-l,2,3,4-tetrahydroi~~oqumohn-3(2H)- one, 

m p. 112-113°C; IR (nujol) 3280, 2240, 1660 cm-l, ’ 

WC (hghly polar, 14Omg, 13 %) 

H NMR (SOMHz, CDC13) 6 1 36 (d, J=7 2Hz), 
146-l 96 m), 2 22-2.43 (m), 4.64-4 86 (m, C -H), 7 18-8 22 (m, ArH), Analysis calcd fdr Cl7H2ON20 
C, 76 12, 9 , 7 46; N, 10.45. Found. C, 76 09; k ,7 44, N, 10 41. 

Reaction of ‘4-cyano-l-ethyI-3-methoxy-S,6-dihydroisoquinoline (2b): 

(a) Quenching with CH3I: Treatment of the 5,6- dlhydrolsoqumolme (856mg) with KNH2/hq NH3 
and quenchmg with CH3I gave (I) 4-cyano-l-~sopropyl-3-methoxy-5-methyl-5,6-d~hyd~~s~u~nol~ne, 3d 

(least polar, 15Omg, 16 %) viscous hqmd, IR (nuJo1) 2220, 1625 cm-‘, 1H NMR (200MHz, CDC13) 
6 1 18 (d, J=6 7H2, 3H), 1 23 (d, J=6 7Hz, 3H), 1 35 (d, J=7 2Hz, 3H), 2 43- 2 83 (m, 2H, C6- 
H), 3 11-3 29 (m, 2H) 4 02 (s, 3H, -OMe), 5 89-5 99 (m, lH, C7-H), 6 56 (dd, J=lO & 3Hz, C8- 

H), MS m/e 
115 (20), 77 t 

relative intensity) 242 (M +, 60 %), 227 (loo), 213 (65), 199 (60), 185 (39), 169 (15), 
20), HRMS calcd for Cl5H18N20 2421623 F ound, 242 1541, (II) 4-cyanel-ethyl-3- 

methoxy-5-methyl-5,6-dihydrolsoqumolme, 3a (medium polar, 150mg, 16 %) (m) 4-cyano-l- ethyl-3- 

methoxy lsoqumolme, 5b (70mg, 8 %, reported 5 m p 96- 98’C), (IV) (lR*, 4R*)-l-cyano-l-ethyl- 
4-methyl-1,2,3,4- tetrahydrolsoqumobn-3(2H)- one, 6d & (lS*, 4R*)-4-cyano- 1-ethyl-4-methyl-1,2,3,4- 
tetrahydrolsoqumolm-3(2H)- one, 6’d (highly polar, lOOmg, 12 %) m p 172-176OC, IR (nuJo1) 3250, 

2240, 1670 cm-l, ’ H NMR (GOMHz, CDC13) 6 1 0 (t, J=7Hz), 1 97 (s), 2 02 (s), 1 57-l 9 (m), 4 4-4 75 
(m, C -H), 7 l-7 67 (m, ArH) and 8 0 (bs, -CONH, D20 exchangeable), Analysis calcd for C13H14N20 
C, 72 b0, H, 6 54, N, 13 08 Found C, 72 83, H, 6 51, N, 13 01 

(b) Quenching with CH3CH2I : Treatment of 5,6-dlhydrolsoqumobne(856mg) with KNH2/bq 
NH3 and quenching with CH3CH2I gave (1) 1-(2’-butyl)-4-cyano5-ethyl-3-methoxy-5,6-d~hydro~soqu~no 
lme, 3e (least polar, 200mg, 19 %) wscous bquld, UV Arnol 

(neat) 2230, 1630 cm-‘, ’ 

325 (5815), 269 (16061), 244 (12254), IR 

H NMR (270MHz, CDC13) 6 0 77-1 25 (m, 9H), 149-l 87 (m, 4H,) 2 40-2 43 
(m, 2H, C6-H), 2 98-3 11 ( m, 2H, C5-H & Cl-H), 4 01 (s, 3H, -OMe), 5 88-5 95 (m, lH, C7-H), 6 61 

(dd, J=lO & 2 5Hz, C8-H), MS m/e (relative intensity) 270 (M+, 75 %), 271 (40), 269 (20), 255 (50), 
242 (loo), 228 (20), 213 (30), 185(30), HRMS calcd for C17H22N20 270 1732 Found, 270 1776, (11) 
4-cyano-1,5-dlethyl-3-methoxy-5,6- dihydrolsoqumolme, 4d (me&urn polar, 450mg, 47 %) wscous hqmd, 

UV &n,, 324 (4974), 270 (13550), 244 (10037), IR (neat) 2230, 1630, 1570 cm-l, lH NMR (~OMHZ, 
CDC13) 6 0 95 (t, 7 5Hz, 3H), 1 25 (t, J=7Hz, 3H), 1 46-l 61 (m, 2H), 2 40-2 41 (m, 2H, C6-2H), 2 79 (cl, 
J=7Hz, 2H), 2 99-3 07 (m, lH, C5-H), 4 03 (s, 3H, -OMe), 5 89-5 96 (m, lH, C7-H), 6 55 (d, J=lOHz, 

C8-H), 13C NMR (22 49MHz, CDC13) 6 11 51, 12 16, 25 38, 25 60, 27 33, 37 31, 53 57, 92 80, 114 37, 

119 69, 120 77, 125 86, 155 78, 159 47, 161 74, MS m 
(18), 227 (20), 213 (loo), 198 (20), 185(30), 170(15 , ! 

e, (relative mtenslty) 242 (M+, 80 %), 243 (20), 241 
145(15), HRMS calcd for Cl5Hi8N20 242 1419 

Found, 242 1427, (111) 4-cyano-1-ethyl-3-methoxylsoqumolme, 5b (65mg, 8 %, reported , m p 96- 98OC), 
(IV) (lR*, 4R*)-4-cyano-1,4-drethyl-1,2,3,4- tetrahydrolsoqUmolm-3(2H)-one, 0e & (lS*, 4R*)+cyano- 
1,4-dlethyl-1,2,3,4-tetrahydrolsoqumolm3(2H)- one, 6’e (highly polar, lOOmg, 12 %) m p 161-162°C, 

UV &n,Z 261 (249), IR (nujol) 3300, 2260, 1680 cm-‘, ’ H NMR (270MHz, CDC13) 6 1 09 (t, J=7Hz), 
1 11 (t, J=7Hz), 1 67-l 79 (m), 1 87-l 97 (m), 2 08-2 34 (m), 4 46-4 52 (m, Cl-H), 6 73 (bs, -CONH, DgO 

exchangeable) 7 2-7 57 ( m, ArH), MS m/e (relative intensity) 228 (M+,5 %j, 226(5), 200(14), 199(100), 
172(11), 171(87), 143(11), 142(11), A na ly s~s calcd for Cl4Hl6N20 C, 73 68, H, 7 02, N, 12 28, Found 
C, 73 64, H, 7 06, N, 12 25 

Methylation of mixture of compounds, 6a & 6’a with NaH/CH3I: 
NaH (15 mg, 0 5 mmol), mixture of compound, 6a & 6’a (40 mg, 0 2 mmol) and CH3I (40 % molar 
excess) were taken In dry benzene (20 ml) and refluxed for 6 hrs The reactlon mixture was acidified with 
AcOH and the benzene layer was separated The aqueous layer was extracted with two 5 ml portlons 
of benzene and the combined benzene extract was washed with water, dried and the solvent evaporated 
Separation of the crude mixture by PTLC (srlrcagel) gave (I) (lR*, 4R*)-4- cyano-1,2,4-trlmethyl-1,2,3,4- 
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tetrahydrorsoqumolin-3-one, 7 24 mg, 60 %, semisolid , 
(I (SOMHz, CDCl3) 6 1.64 (d, J= HZ, 3H), 2.07 (a, 3H), a 

IR (nu~ol) 3330, 2240, 1675 cm-l; lH NMR 
17 (s, 3H), 4.54 (q, J=7Hz, lH), 7 12-7 53 (m, 

4H), MS m/e (relative intensrty) 214 (M +, 10 %), 199 (lOO), 184 (55), 171 (25), 157 (94), 130 (85), 115 
(50); HRMS caIcd. for Cl3Hl4N20 214.1106. Found 214 1139; (ii) (lS*, 4R*)-4cyanol,2,4trimethyl- 

1,2,3,4 tetrahydrorsoquinolin-3-one, 8 
NMR (SOMHz, CDC13) 6 1.53 (d, J=7 IfI 

8 mg, 30 %, semrsohd); IR (nujol) 3330, 2240, 1675 cm-l; lH 
z, 3H), 1 90 (a, 3H), 3 16 (s, 3H), 4 57 (q, J=7Hz, lH), 7 1-7 66 

(m, 4H ; MS m 
I 4 

e (relative intensity 
115 (50 ; HRM caIcd for Cl3Hl4 k 

214 (M+, 10 %), 199 (lOO), 184 (55), 171 (25), 157 (94), 130 (85), 
20 214.1106, Found 214 1129. 

Methytation of 4-cyano-3-methoxy-l-methyl-1,2_dihydroisoquinolme (1): 

[a] with KNH2/liq.NH3 : Treatment of 1,2- dlydrorsoquinolme (4OOmg, 2 mmol) with KNH2/hq - 
NH3 followed by quenchmg with CH3I gave the rsoqumoline denvatrve, 5a (lOOmg, 25 %) and the dl- 
astereomerrc mixture of compounds, 6a & 6’a (2OOmg, 45 %). 

[b] with NaH 
i 

benzene: A nuxture of 1,2-drhydrors umohne 
0 35 mmol) and C 
rmxture was acidifie 

I (40 % molar excess) in dry benzene 
(50 mg, 0 25 mmol), NaH (10 mg, 

\ 
“;L 10 ml) was refluxed for 6 hrs. The reactron 

with AcOH and the benzene layer was separated, washed with water, drred and 
the solvent removed. The crude product obtained was purified by column chromatography (slhca gel) to 
grve exclusively compound, 5a. 
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