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Abstract--The structure of the abnormal product la formed in the Knoevenagel condensation of 2- 
carbethoxycyclohexanone and malononitrile has be-en further conlirmed. Oxidation of the tetrahydroisoquinoline 3b 
using Na&O-AcOH-HSO. gave the keto isoquinoline 3d and the isoquinoline-l-carboxylic acid Sa. The acid 
chloride of 5~ was condensed with diethyl ethoxymagnesiomalonate to afford after decarbcthoxylation the methyl 
ketone Sd which on Baeyer-Villiger oxidation gave a mixture of the acetate lg and the title compound lb. The 
unambiguous synthesis of lb contirms the structure assigned earlier to the title compound also formed during the 
partial hydrolysis of the diethoxy compound le. Condensation of 2-acetylcyclohexane-1Jdione with malononitrile 
gave the quinoline derivative 4c which on ethylation yielded the ketcquinoliie 4d. The present studies have confirmed 
that the quinoline compound 4a is also formed in the condensation of 2-acetylcyclohexanone and cyanoacetamide. 

The tetrahydroisoquinoline structure la has been assigned 
to the abnormal product obtained during the Knoevenagel 
condensation [NH.,OAc-AcOH, benzene-EtOH (1: 1) or 
benzene as solvent] of 2-carbethoxycyclohexanone and 
malononitrile on the basis of spectral and degradation 
data.” The same product is also obtained by keeping 
2carbethoxycyclohexylidenemalononitrile 2 at room 
temperature for several days.’ A novel mechanistic 
feature of this reaction is the retention of the OEt of the 
ester group during cyclization of the intermediate 2. 
Ethylation of 1s gives the diethoxy compound lc, which 
on partial hydrolysis using KOH in ethylene glycol gives 
again la and another compound which must have the 
isomeric structuret, oiz, 4-cyano-3ethoxy-l-hydroxy- 
5,6,7&tetrahydroisoquinoline lb. We now present con- 
firmatory evidence in favour of the structures la and lb. 

The OH group of the abnormal product la was removed 
to give a compound to which the structure Id has been 
assigned earlier.lb A compound having the structure 11 
should have resulted from the degradation experiment if 
the abnormal product had the isomeric structure lb. An 
authentic sample of If was prepared by ethylation of the 
known compound le’ using the Ag-salt method’ and was 
found to be different from the degradation productS Id as 
evident by a comparison of the spectral data and mixed 

tconsequent upon the revision of the structure of the abnormal 
condensation product to la by Bickelhaupt and Van der Baan,lb 
the initially proposed structure? for this isomeric compound 
stands revised to lb. 

SWe thank Prof. Bickelhaupt and Dr. Van der Baan for 
providing us with the details of the degradation experiment and 
the NMR data for Id, prior to publication. 

m.p. determination. It is significant that the NMR 
spectrum of If shows a one proton singlet at 7.918 
whereas the proton singlet due to the aromatic hydrogen 
of Id is reportedt to appear at 8.236. The comparative 
downfield shift of the C-3 proton in the structure Id is 
evidently due to the electron-withdrawing cyano group at 
C-4 and lends further support to the assigned structure Id. 
The structure of the abnormal product of Knoevenagel 
condensation must, therefore, lx 4 - cyan0 - 1 - ethoxy - 

a: R,=OH;R,=OEt e: R,=OH;R,=H 
b: R,=OEt;Rz=OH 1: R,=OEt;Rl=H 
c: R,=R,=OEt g: R, = OEt; R, = OAc 
d: R,=H;R2=OEt h: R, = OAc; Rz = OEt 

3 4 

a: R,=R,=R,=H 
b: R, = Et; Rz = R, = H 
c: R,=H; R,=R,=O 
d: R, = Et; R2 = R, = 0 
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3 - hydroxy - 5,6,7,8 - tetrahydroisoquinoline la as 
suggested earlier. This has been further conlirmed by an 
alternate synthesis (uide infra). 

A conlirmation of the structure of lb has been obtained 
by an unambiguous synthesis. The sequence of reactions 
used for the s nthesis are shown in Scheme 1. 

Sen et al. r have reported that condensation of 
2-acetylcyclohexanone and cyanoacetamide in the pres- 
ence of diethylamine results in a mixture of the 
isoquinoline compound 3a and the quinoline compound 
4s. However, Freeman et al! have recently concluded on 
the basis of spectral data and degradation studies that the 
above condensation results in the exclusive formation of 
3s. Whereas Sen et al.’ used equimolar quantities of 
2-acetylcyclohexanone and cyanoacetamide (conditions 
A), Freeman et al.6 have used only one-half mole of 
cyanoacetamide for one mole of 2-acetylcyclohexanone 
(conditions B). We have been able to show conclusively 
(uide infra) that under both the conditions, a mixture of 
the isoquinoline compound 3s and the quiqoline com- 
pound 4a (minor product) is indeed formed, but to 
different extent. 

The crude condensation product prepared under 
conditions A was ethylated using the Ag-salt method’ to 
give the crude material* melting over a wide range 
(87-108”). Crystallization, however, afforded a sharp 
melting compound (114-j”). Similar ethylation of the 
crude condensation product prepared under conditions B 
gave the isoquinoline compound 3b (m.p. 11650) after 
crystallization (m.p. of the crude product’ 109-130) which 
was identical with the compound mentioned above. 

Oxidation’ of methyl pyridines to the corresponding 
aldehydes or acids is well-known. However, oxidation of 
the compound 3b by the reported methods using SeO*, 
KMnO, (neutral) or ceric ammonium nitrate failed to give 
any appreciable amount of keto compounds. Oxidation 
was finally accomplished using a mixture of 
NaXrG-AcOH-H2S0,. The acidic portion of the 

9he amount of Ncthylated compound was extremely small as 
indicated by a very weak absorption at 1650cm-’ in the IR 
spectrum. 

tR, values 0.73 and 0.67 in solvent system light petroleum-ethyl 
acetate (4: 1). 

oxidation product gave, after purification, the required 
acid 5s in about 3% yield. The structure of the acid was 
confhmed by its spectral data and by chemical transfor- 
mations. In the IR spectrum (nujol), the bands at 
3650-3200 (b), 28@@2500 (b) (intermolecularly bonded 
OH), 3340 (free OH) and 1745 cm-’ (C=O) indicated the 
presence of a carboxylic group. The presence of the nitrile 
was confirmed by a band at 224Ocm-‘. The NMR 
spectrum$!DCl~) showed signals at 1.50 (1, J = 7 Hz, 3H, 
-CHrC&), 1.70-2.03 (m, 4H, -CH&Ht), 2+&34O (m, 
4H, benzylic), 4.53 (q, J = 7 Hz, 2H, -OCI&CH~) and 
10.236 (bs, lH, exchangeable with QO, -COOH). 
Esterilication of the acid with diazomethane gave the 
corresponding Me ester Sb which showed carbonyl 
absorption at 1752 cm-’ in its IR spectrum (nujol) and the 
carbomethoxy signal at 390 6 in the NMR spectrum. The 
structure of the acid was further conlirmed by its 
decarboxylation using Cuquinoline to the isoquinoline 
compound If mentioned earlier. This further supports the 
isoquinoline structure assigned to 3s earlier. 

The neutral portion of the above oxidation product 
consisted of a mixture of a ketone and the starting 
material 3b which could be separated by chromatography 
over neutral alumina. The IR spectrum of the ketone 
showed a peak at 1680 cm-’ characteristic of a conjugated 
CO group. Its NMR spectrum (CCL) showed signals at 
1.47 (1, J =7Hz, 3H, -CHrC&), 2.00-240 (m, 2H, 
-CHj-C.z-CH,), 2.63 (1, J = 6Hz,2H, benzylic), 2.77 (s, 
3H, C&), 3.10 (1, J = 6 Hz, 2H, -COC&-CHr) and 4.558 
(q, J = 7 Hz, 2H, -OCH,C&). The downfield shift of the 
Me signal (2.776) compared to that in the starting material 
(2.368) clearly indicated that the oxidation had occurred 
at &position. On the basis of these spectral data, the 
ketone has been assigned the structure, 4 - cyan0 - 3 - 
ethoxy - 1 - methyl - 8 - 0x0 - 5,6,7,8 - tetrahydroiso- 
quinoline 3d. 

Initially, very pure ethoxypyridine 3b, m.p. 1 l&5”, was 
employed in the oxidation experiment. Later, when the 
oxidation was carried out using crude ethoxypyridine 
(m.p. 87-108“) prepared as mentioned before, in addition 
to the acid Sa, hvo compounds with very close R,t values 
in TLC were obtained in the neutral fraction. These were 
separated by column chromatography followed by pre- 
parative TLC and crystallization. 

3b 

a: R=OH; 
b: R=OMe; 

c: R = CH(COOEt), 
d: R=CH, 

C~H*CO,H 

CHCI, : 18 + lb 

1 N.O.-y-EtO”f 

SCHEME 1 
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The compound with higher 4 value (O-73 was shown to 
be identical with the ketone 3d (IR, mixed m.p.). The 
lower R, value (0.67) compound, m.p. 92-3”. also showed 
the presence of a conjugated carbonyl (1690 cm-‘) in the 
IR spectrum. The Nh4R spectrum of this ketone was very 
similar to that of the ketone 3d. These spectral properties 
could be explained only in terms of the isomeric keto 
quinoline structure 4d. 

The structure of this ketone was further confirmed by 
an alternate synthesis as shown in Scheme 2. 

Condensation of substituted 2 - acetylcyclohexane - 1,3- 
diones with malononitrile has been studied* earlier and is 
reported to give quinoline derivatives. In the present case, 
the condensation of 2-acetylcyclohexane-ljdione with 
malononitrile was carried out in the presence of NH,OAc 
and EtOH to give the hydroxy ketone 4c which showed 
peaks at 3300-2300 (b, OH), 2235 (GN), 1680 (GO), 1650 
(CONH) and 1585 (C=C) cm-’ in the fR spectrum (nujol). 
It was ethylated using the Ag-salt method’ to give the 
compound 4d identical (IR, mixed m.p.) with the ketone 
obtained in the above oxidation. 

CH+N)p 
-4C 

Aq-SoIt 

N&Ok ctI,ttOH 4d 

LtOH 6 

SCHEME 2 

As mentioned earlier, the ketone 4d was formed only 
when the crude ethoxy compound (m.p. 87-108”) was 
employed for oxidation. This clearly indicates that it 
results from the quinoline compound 4b present in the 
crude ethylation product. The quinolme derivative 4b, in 
turn, is formed from the corresponding hydroxy com- 
pound 4~ which is one of the products formed under 
conditions A. To estimate* roughly the amount of the 
quinoline compound 4s formed in the above condensation 
under conditions A, in one of the experiments, the crude 
ethylation product (m.p. 87-1080) was crystallii and the 
crystallized sample as well as the residue obtained from 
the mother liquor were separately oxidized. The latter 
gave rise to a mixture of ketones which were separated as 
mentioned before. The quinoline ketone 4d was, thus, 
obtained in an overall yield of 7%, thereby indicating that 
during the condensation of equimolar quantities of 
2-acetylcyclohexanone and cyanoacetamide (conditions 
A), the quinoline compound 4s is formed in at least 7% 
yield. This confirms the earlier findings of Sen et al.’ 
However, the crude ethoxy compound (m.p. lO!J-130) 
referred to earlier, gave very minute amount of the 
quinoline ketone 4d, thus indicating that under conditions 
B, the quinoline compound 4a is formed in extremely 
small quantities. 

The acid Sa was converted into its acid chloride. The 
crude acid chloride was condensed with diethyl ethoxy- 
magnesiomalonic ester to furnish the crude fl-keto ester 

*Due to lack of facilities, a quantitative estimation using GLC 
could not be carried out. 

Se which on decarbethoxylation9 gave the methyl ketone 
!id in about 50% yield. The spectral properties [IR: 
1698 cm-’ (GO) and NMR: 2.658 (s, 3H, COCK)] of this 
compound confirmed its structure. Baeyer-Viir oxida- 
tion of this ketone gave a mixture of the acetate lg and a 
hydroxy compound which were separated by chromatog- 
raphy. The structure of the acetate was evident from its 
IR (OCOCH3, 1785cm-‘) and NhfR (OCOCJ&, 2.336) 
spectra. It was identical (fR, mixed m.p.) with the acetate 
prepared from the hydroxy compound lb. The isomeric 
acetate lh differed significantly (TLC, IR and m.p.) from 
lg. 

Hydrolysis of the acetate lg using aqueous ethanolic 
sodium hydroxide gave the corresponding OH compound 
identical (IR, mixed m.p.) with the hydroxy compound 
obtained in the Baeyer-Villiger oxidation of Sd. Further, it 
was identical with the hydroxy compound lb mentioned 
earlier. The synthesis of lb, thus, confirms the structure 
of one of the hydrolysis products (lb) of the diethoxy 
compound lc and also of the abnormal condensation 
product la referred to earlier. 

Au m.ps and b.ps are uncorrected. UV spectra were recorded in 
95% EtOH on a Beckmann Unicam SP’IOOA spectrophotometer 
and IR spectra on a Perkin-Elmer Model 700 or CarM.eiss URIO 
spectrophotometers. NMR spectra were taken on a Varian 
HAlOOD or T-64) spectrometers using TMS as internal standard. 
Mass spectrum was recorded on an Atlas CH-4 spectrometer 
equipped with a diit inlet system. A8 chemical shifts are 
reported in 6 values. Lit petroleum refers to fraction b.p. 
40-6CP. All solvent extracts were dried over Na2S0.. 

4-Cyarw-3-ethoxyJ,6,7.8-tetrahydroisoquinoline If 
To a soln of le (0.58 g, 0.033 mole) prepared according to the lit 

method’ in KOHaq (0.19 g in 10 ml water), a sobr of AgNO, (0.6 g, 
0.035 mole) was added with stirring The Age-salt, thus obtained, 
was tihered, washed weU with water, EtOH and dried. The 
suspension of the dry Ag-salt in absol. EtOH (2OmJ) containing 
Et1 (0.62 g. OGiO mole) was refluxed for 6 hr with stirring tittered 
white hot, and the residue was washed well with hot EtOH. The 
solvent was removed from the ii&rate to afford a residue which 
was taken up in ether-benxene mixture and washed with 
5% ice-cold NaOH (4 x 15 ml), water (4x 15 ml) and dried. 
The residue (35Omg) obtained after removal of the solvent 
was crystrdliied from hexane to furnish If, m.p. 82-3” JR 
(nujol): u, 2230 cm-’ (ON); UV: A, 233 (c 6240) and 307 nm 
(5140); NMR (CCL): 144 (1, J = 7 Hz, 3H, -OCH,C&), 168-2.04 
(m, 4H), 260-286 (m, 2H), 2.80-3.04 (m, 2H), 4.42 (q, J = 7 Hz, 
2H, -OCHXH,) and 7.91 (s, IH, ar H). (Found: C, 71.34; H, 6.%: 
N, 14.20. C,zH,.NzO requires: C, 71.26; H, 698; N, 13.85%). 

Condensation of 2-acetylcyclohexanone and cyanoacetanride 
(a) Condensation was carried out as reported by Sen et al. ’ 

Thus, 2-acetylcyclohexanone” (28 g, 0.20 mole), cyanoacetamide 
(16.8 g, 0.20 mole) and diethylamine (3.5 ml) gave the crude 
condensation product (33g). (b) Condensation of 2- 
acetylcyclohexanone (4.6 g, 0.037 mole) and cyanoacetamide 
(1.5g, 0.0175 mole) using diethylamine (0.5 ml) according to 
Freeman et d” gave the crude condensation product (2.8 g). 

eCy~o-j_CfhOxy-1-methyl-5,6,7,gtetrohydroiq~~ 3b 
The crude condensation product (37.6 g) prepared under (a) was 

ethylated following the. method described above for the prepara- 
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tion of It, usiag NaOH (82 g), AgNO, (36 g), EU (36 g) and absol. 
EtOH (358 ml). The cntde ethylated product (33 g. m.p. 87-1080) 
was crystalBred from EtOH to get pure 3b (24~)~ m.n. llC5’. fR 
(nujol$ a_ 223Ocni-’ (CM); UV:*A,, 238 (&IOj and 308~1 
c1160): NMR (CCL): 1.43 It. J = 7 Hz. 3H. -OCH,-CH,). 1~67-20) 
(m, 4E, -C&-C&), 2.36 (s, 3E, I&), 2.4=70 (m, 2H, 
benxylic), 2*72-380 (m, 2H, benxylic) and 444 (q, J = 7 Hz, 2H, 
-OCH&H,) (Found: C, 72.20, H, 7.33, N, 13.22. C,,H,&O 
reqzes: C, 7222, H, 740, N, 12‘96%). 

The solvent was removed from the mother liquor and the 
residue thus obtained (9g) was used for oxidation (aide infra). 

The star@ material (I.2 9) was recovered after acidification of 
the alkali washings. 

Similarly, ethylation of the crude condensation product (1.8 8) 
obtained under (,IJ) gave the crude ethyhued product (I.65 g) m.p. 
109-13’. Crystallization from EtOH pve pure 3b, m.p. 1163’. ‘The 
starting material (0.2 g) was recovered. 

4 - Cyuno - 3 - ethoxy - 3,6,7,8 - tetMhyd~isoq~no~ine - 1 - 
c~x~ic acid So oad 4 - cyono - 3 - ethoxy - 1 - ethyl - 8 - oxo- 
5,6,7,8 - tetr~y~~oq~~li~ 3d 

To a stirred soln of 3b (24 g, O-1 I mole) in a mixture of gl AcOH 
(243 ml) and cone H,SO, (18 ml), NsCr&2H20 (SOg, 
0.163 mole) was added, in small portions over a period of about 
2 hr so that the temp did not rise above 60”. Stirring was continued 
for another 10 hr at rmm temp. Water (-1.5 I) was added and the 
mixture was extracted with benxene-ether (1: 1) (4 x 230 ml). The 
combined organic extract was successively washed with water 
(6X IOllnd), 10% Na,CO,aq (8 X6on& water (4 x lOOmI) and 
dried. Removal of the solvent gave a dark-brown residue (IS.2 g) 
which was c~~t~ph~ over neutral akunina (500 g). Elution 
with l@ht petroleum gave the unreacted 3b (4.5 g) followed by a 
mixture of 3b and the ketone &I (0.48). Further elution with 
benzene gave ketone 3d (11.0 g) which was crystallixed from 
hexane, m.p. 91-2”. IR (nujol): Y,. 1680 (GO) and 2230 (GN) 
cm-‘. UV: A, 228 (c 8700), 269 (3750), 288 (2530) and 2% nm 
(2100). (Fouml: C, 67.81; H, 6.03; N, 1240. C,,H,&Oz requires: 
C. 67.81; H, 6.13; N, 12.17%). 

Acid&cation of the Na&O, washings with dil HCI gave a crude 
acid (700 mg) as light brown solid. It was purified by chromatog- 
raphy over Si-gel (2Og). Elution with benzene gave a colourIess 
solid which on crystallization from EtOH-Hz0 furnished Sb as 
colorless needles (458 mg) m.p. l39-4tP. UV: A, 222 (6850), 242 
(2090) and 316mn (2540). (Found: C, 63*71; H, 3.33; N, 11.34. 
CI,HvN1O, requires: C, 6340; H, 3073; N, 11.38%). 

Ester&&ion of Sa (200mg) using an ethereal soln of 
diaxomethane gave Sb (2OOmg) which was crystallixed from 
hexane, m.p. 90-919 IR (nujol): v,, 2223 (MB. and 1752 
(COOMe) cm-‘; W: A, 218 (c 6390). 238 (1650) aod 3121un 
(19Otl); NMR (CCL): I.47 (t, J = 7 Hz, 3H, -OCH#ZH,). l-67-208 
(m, 4H, -CH,CH,), 26&3-13 fm, 4H, ~~ytic~~‘~ (s, 3H, 
COOMe) and 4.50 (a, J = 7 Hz. 2H. -OCHXH,). (Found: C. 
6468; Hi 6.20, N, 16.67. C,.H,&O,‘requ~s: C, &80; H, 6.201 
N, 10.76%). 

Decorboxylation of 51. A mixture of SP (IODmg), Cu-powder 
(20 mg) and qttinoline (1.3 ml) was heated at 230-50” for 4hr, 
cooled, acidified with 10% HCI and extracted with ether 
(3 x lOml), washed with water (3 x 3 ml) and dried. Solvent 
removal followed by preparative TLC of the residue gave a solid 
(12 mg) identical (JR, m.p.) with an authentic sample of if. 

3 - Cyan0 - 2 - hydroxy - 4 - methyl - 3 - 0x0 - 3,6,7,8 - 
tetrohydroqninoline 4e 

A mixture of 2-acetylcyclohexane-1,3dione* (462 mg, 
3 mmoles), makmonitrile (198 n$, 3-l mmole), NH.OAc (300 n$ 
and absol. EtOH (IOml) was refluxed for 12hr, EtOH was 
removed under suction and water was added to the residue. The 

yellow solid obtained was filtered, washed well with water and 
dried (17Omg). Crystalhition from MeOH gave Ic, m.p. 292-3”d 
as small yellow needles. W: A, 220 (8970), 226 sh (8610), 284 
(7450) and 328~1 (5920). (Found: C, 63.39; H, 4.78; N, 14.11. 
CllHIPN201 requires: C, 63*34; H, 4.98; N, 13.85%). 

3 - Cyruto - 2 - ethoxy - 4 - methyl - 3 - 0x0 - 3,6,7,8 - 
t~r~y~qui~~i~ 4d 

(a) The solid residue (9.08) obtained from the mother liquor 
during preparation of 3b (ride supraf was oxidized using 
NazCr20,-2Hz0 (19-l g), AcOH (93 ml) and cone H,SO, (6-S ml). 
Column chromatography of the crude product mixture gave the 
starting material (2,lOg), a mixture of the ketones M and 4d 
(341Og) and the ketone 4d (0*51 g). 4d was crystallized from 
hexane, m.p. 92-3”. Preparative TLC of a portion (200 mg) of the 
above ketone mixture gave 3d (80 mg) and 4d (83 mg), thus 
amounting to about 7% yield of 46 on the basis of the cnrde 

ethylated product (conditions (a)). IR (nujol): v,, 2230 (CxN), 
1696 (GO) and 1565 cm-‘; UV: A, 228 (c 6000), 268 (2810), 294 
(1690) and 305nm (1798). (Found: C, 68.08; H, 6.13; N, 1168. 
C,,H,&Oz requires: C, 67.81; H, 6.13; N, 12.17%). 

(b) By ethyfation of 4~. Ethylation of 4c (142mg) using the 
Ag-salt method described earlier gave the crude product (63 mg) 
which on preparative TLC (43 mg) followed by crystallization 
from hexane gave 4d, m.p. 92-3’. identical (IR, mixed m.p.) with 
the above compound. 

l-AcetyfQcyano-3-ethoxy-3,6,7,8- tetrahydroisoquinof Sd 
(i) Acid chioride of 5s. A mixture of Sa (615 mg) and SOCI, 

(25 ml) was refluxed for 2 hr. Excess of SOCI, was removed 
under suction. Benzene was added to the residue and the solvent 
was removed again. The crude residue (lRz no OH, CCC1 
1765 cm-‘) was used in the next step. 

(ii) Condensation with diethyl ethoxymagnesiomalonate, The 
crude acid chloride was condensed with diethyl ethoxymsg- 
nesiomalonate following a general procedure” using diethyl 
malonate (438 q g) and Mg-turnings (63 mg) to give, after work-up, 
a yellow viscous residue (Se, 1.01 g) which was used for the next 
step without further putitlcation, 

(iii) ~carbet~xy~at~~ of k. A mixture of crude k (1.01 g). 
NaCl(310 mg), water (0.3 ml) and DMSO (5 ml) was stirred and 
heated at 165-70” for 4 br by which time tbere was no more CO2 
evolution. It was cooled, water (18Oml) was added and the 
mixture was extracted with ether-benzene (I: 1)(4~5Oml), 
washed with water (2 x 20 ml) and dried. Solvent removal gave a 
dark brown residue (66Omg) which was chromatographed over 
neutral alumina (15 g). Elution with light petroleum-benzene (2: I) 
gave the crude ketone (443 mg) which was purilied by preparative 
TLC to alford !kl(408 mg) as an oil, IR (neat): v,, 2235 (&N) and 
1698 GO) cm-‘: UV: A,.. 246 (c 2980). 324 (3780): NMR 
(CD&: l-47 (t, j =7Hz, 3H, -OCH&j, l&?@O’~m, 4H, 
-CH,CH,), 2.65 (s, 3H, COCH,), 280-3~17 fm, 4H, benxylic) 
and 4.53 (q, J = 7Hz, 2H, -OC_H,-CH,). (Found: N, 11.32. 
C,,H,&02 requires: N, 11.47%). 

Baeyer- Vilfiger oxidation of 8d 
Preparation of 4 - cyono - 3 - ethoxy - 5,6,7,8 - tetrahydroiso- 

quinolinc - I- ocetote lg and 4 - cyono - 3 - ethoxy - 1 - kydroxy - 
3,6,7,8 - tetrahyd~isoq~i~~i~e lb. A soln of 5d (265 mp) in a 
freshly prepared soIn of perbenzoic acid’* in CHCI, (6ml) was 
allowed to stand at room temp for 120 hr with occasional swirling. 
CHCI, (15ml) was then added and the soln was washed with 
NaHCO,ag (Ihi, 4 x 5 ml), water (4 x 10 ml) and dried. Removal of 
CHCI, under vacuum gave a residue (35Omg) which was 
chromatographed over neutral alumina (log). Elution with 
benzene gave a mixture (103 mg) consisting mainly of the starting 
material and an acetate which were separated by preparative TLC 




