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Abstract-The syntheses of Shydroxy-6-hydroxymethyl, 6-hydroxy-7-hydroxymethyl and 7-hydroxy- 
bhydroxymethyl-l-(3,4,5-trimethoxybenzy1)-1,2,3,4-tetrahydroisoquinolines (ld), (lb) and (lc) 
respectively, are described. 

Analogues of adrenaline in which the catechol 
nucleus, is replaced by a saligenin moiety have led 
to an improved drug for the treatment of asthma.l 
Consequently, it was expected that similar modifi- 
cation of trimetoquinol (la),2 a potent but short- 
acting bronchodilator in man, would also lead to an 
improved product. We now wish to report the 
syntheses of the novel isoquinolines lb, lc and Id 
from the readily available m-cresotinic acid (2a).3 
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In one sequence, m-cresotinic acid @a) was 
esterified and acetylated to 2b, then reacted with 
N-bromosuccinimide to yield the bromide (3s): 
which was converted in a standard manner, via the 
nitrile (3b) and amine (3c), into the p-arylethyl- 
amide (4a). Cyclisation of this amide gave a pro- 
duct, the IR and UV spectra of which are more 
compatible with the structure (5) than with the 
expected 34dihydroisoquinoline (6); this feature 
is more usually observed for the fully aromatic 
6-hydroxyisoquinoline derivatives.5 Hydrogenation 
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of 5 gave the required 1,2,3,4-tetrahydroisoquino- 
line (le), which was further reduced by LAH in 
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THF. Continuous extraction of the reaction mix- 
ture with ethyl acetate resulted in a 56% yield of the 
required saligenin derivative (lb). 

The Bischler-Napieralski reaction,s used above 
to construct the isoquinoline ring, involves an 
electrophilic substitution onto an aromatic ring 
suitably activated by an electron-donating sub- 
stituent paru to the position of ring-closure. This 
structural feature is not present in the amide (4b) 
that would be required for the generation of lc, so 
that a diierent approach is necessary. The route 
chosen involved the preparation of the aromatic 
isoquinoline (9a) by the Pomeranz-Fritsch method, 
followed by alkylation at C, via the Reissert 
reaction.s 

Thus, the ester (2b) was oxidised with chromium 
trioxide in acetic acid to the aldehyde triacetate 
(7), which, by standard procedures, was con- 
verted into the benzalamino acetal (8). Cyclisation 
of this acetal with PPA went surprisingly well to 

CH(OAC~ 

7 8 

it 
9a: R = H 
9b: R = 3,4,5(OMe),C,H,CH, 

give a 90% yield of a mixture of the two isoquino- 
lines (9a and 1Oa). These structures follow from the 
diagnostic NMR spectra. The ratio of the isomers 

1Oa: R = H 
lob: R = 3,4,5-(OMe)&H,CH, 

formed, and the total yield of cyclised material 
varied with the experimental conditions. The iso- 
mers were separated initially by chromatography 
on silica plates but subsequently by seeding and 
crystallisation. Each isomer was taken separately 
through the remainder of the synthesis, which is 
summarised in the Scheme. 

The removal of the cyan0 and benzoyl groups 
from alkylated Reissert compounds, has in the 
pasts been achieved by treating them with alto- 
holic KOH solution. 1-Benzylisoquinoline has thus 
been obtained in 78% yield. We have now found 

that the conversion reaches 95% when the Reissert 
compound is treated with NaOMe in MeOH at 
room temperature. These latter conditions, when 
applied to 11 and 12 (Scheme), gave the isoquino- 
lines (9b and lob) in 81% and 90% yields, respec- 
tively. Catalytic hydrogenation of 9b and lob gave 
the 1,2,3,4-tetrahydroisoquinolines (If and lg), 
respectively, and further reduction with LAH 
yielded the required compounds lc and Id. 

On one occasion when the alkylated Reissert 
compound (11) was reacted with NaOMe, followed 
by aqueous HCl (to re-esterify the carboxyl group 
at C!,), the expected isoquinoline (9b) was accom- 
panied by a small amount (15%) of a second com- 
ponent which analysed for &Hz9N08. On the 
basis of NMR and mass spectral data, structure 
13 or 14 is allotted to this material, but it has not 
proved possible to distinguish between them. Al- 
though the mass spectral fragmentations of alka- 
loids based upon the isopavine and pavine skeleta 
are known9 and characteristic, the structures 13 
and 14 contain several CO groups which may well 
alter these fragmentation patterns. 
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None of the compounds described have any use- 
ful pharmacological action. The absence of bron- 
chodilator activity in the saligenins lb, lc and Id 
questions the validity of structure-activity inter- 
relationships between trimetoquinol and other p- 
adrenergic stimulants such as isoprenaline and 
salbutamol.lo In particular, the inactivity of the 
saligenin (lb) does not support the proposal made 
by Larsen for the mechanism of action of trimeto- 
quinol at adrenergic receptors.” 

EXPERIMEh'TAL 

M.p’s are uncorrected. UV data refer to 95% EtOH 
soln and absorption maxima are expressed in nm. IR 
spectra were measured in nujol mulls unless otherwise 
stated and absorption maxima are expressed in cm-l. 
NMR spectra were determined at 60 MHz and chemical 
shiis are expressed as ppm downfield from internal TMS. 
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SCHEME 1 

Mass spectra were measured with AEI MS 12 instrument. 
Methyl 4-cyanomerhyf-2-hydroxybenzoare (3b). KCN 

(10 g) in water (50 ml) was added to 3a (28.7 g) in dioxan 
(200 ml) and the mixture was heated under reflux for 2 hr. 
The sohr was concentrated under reduced pressure, 
poured into water and extracted with ether. The ethereal 
extracts were dried (MgSOJ and concentrated to give the 
&rile 3b (6.7 g, 35%) as colourless flat rods, m.p. 100.9” 
(from ether); NMR (CDC&), 7.6d [ 11 J = 75 HZ (G-H), 
6.75-6-65 m 121 (C, and G-H). 3.84 s [3] (COOCIL), 
3.72 s [2] (--ICH,CN); Y r&x, 3220, 2255 and 1685; A 
max k). 242 (10.400) and 3 10 (4,390). (Found: C, 62.8; 

I I, 

H, 4.7; N. 7.4. C,&IH,NO, requires: 6, 62.8; H, 4.75; N, 
7.3%). 

Methyl 4(2-aminoethyl)-2-hydroxy benzoate (3~). The 
nitrile 3b (5.73 g) in MeOH (100 ml) was added to a pm- 
reduced suspension of PtOp (0.5 g) in EtOH (50 ml) con- 
taining MeOH saturated with HCl ( 16 ml) and hydrogen- 
ated until uptake of gas ceased (48 hr). The catalyst was 
removed and the Wrate evaporated in vacua. Trimration 
of the residue with ether gave the hydrochloride salt of the 
amine 3c (5.5 g, 80%) as white crystals, m.p. 209”; NMR 
(D*O) 7-7 d [l] J = 8.5 Hz (C,-H), 7-08-6.91 m [2] (C, 
and C,-H), 4.11 s [3] (COOCH,), 3.7-2.91[4] (CH,CH,- 
NH*); Y max, 3 180-3000 (bonded OH), 2800-2400 and 
2070 PNHd), 1680 (C 0.0); h max (e), 243 (12,480) and 
309 (4,800). (Found: C, 51.6; H, 6.4; N, 5.9. C,,,HH,,NO, 
.HCl requires: C, 51.8; H, 6.1; N, 6.0%). 
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Methyl 2-hydroxy-4-[2-[2-(3,4,5-trimethoxyphenyl) 
acetumido]ethyl]benzoate (4a). 3,4,5-Trimethoxyphenyl- 
acetyl chloride (244g) in benzene (40 ml) was added 
slowly with stirring to the above amine hydrochloride 
(2.3 1 g) in pyridine (20 ml) and the mixture was left over- 
night at room temp. After acidification with cold dilute 
HCI, the mixture was extracted with benzene. The ex- 
tracts were dried (MaSO,) and evanorated and the residue 
was triturated with e&et-to give the amide 4a (2-6 g, 64%) 
m.u. 141.6” (from MeOH): NMR (CDCI.). 7.67 d rll J = 
8 I& (C&+, 6.8-6.42 & [2] (C, -and C;&), 6-37 -s [2] 
(CJI,(OMe),), 5.55 s [l] (N-H), 3.92 s [3] (-COOCFI3, 
3.79 s [9] (3 x-OCI-I,), 3.41 s [2] (ArC&CO-), 340 t 
121 and 2.92 t 121 (AA’BB’ pattern, -CH,CH,-): v,.,, 
3340, 3300, 1695 (CO.0). i650 and 1560-(Cd.N); A,, 
(6). 244 (16.120). 310 (4.130). (Found: C. 62.3: H. 6.2: . ,_ 
N, 3-4. d.$I,,N& requires: ‘C,‘62*5; H,6.25; ki 3:5%i 
Methyl 3,4-dihydro-6-hydrov- I-(3,4,5-trimethoxy- 
benzy?)isoqainoline-7-curboxylute (5 or 6). A mixture of 
the amide 4a (407 ma) and POCK (l-1 a) in acetonitrile 
(10 ml) was heated u;;her reflux for i hr &d then evapor- 
ated in uucuo. The residue was dissolved in benzene-ethyl 
acetate (1: 1) and washed with sat Na&Osaq, and then 
with saturated brine. The organic extracts were dried 
(MgSOJ and treated with ethereal HCl to give an orange 
gum, which crystahised on trituration with EtOAc contain- 
ing a few drops of MeOH to give a methanolate of the re- 
quired hydrochloride 4a (24Omg, 53%) as yellow needles, 
m.p. 122.6”; NMR (CDCl& 8.53 s broad [l] (C,-H), 6.93 
s broad [l] (C&-f), 6.8 s [2] (C&(OMe),), 4.58 s [2] 
(ArCH,-), 3.91 s [3] (C;-OCH,), 3.85 s [6] (C; and C;- 
OCH,), 3.77 s [3] (-COOCH,), 3.95-3.1 m [4] (-CH,- 
CH&; vmax (CHBr,), 1740, 1690; A,, (E), 3 15 (9,910), 
235 (32,760). (Found: C, 57.9; H, 6.1; N, 3.2. CZ2He,N0,. 
HCI requires: C, 58.2; H, 6.2; N, 3.2%). 

Methyl 1,2,3,4-tetruhydro-6-hydroxy-l-(3,4,5-tri- 
methoxybenzyl)isoquinoline-7-curboxylute (le). The 
hydrochloride 6 (450 mg) in EtOH (25 ml) was hydro- 
genated over PtOl (120 mg) until uptake ceased (24 cc in 
10 min). The liltrate from the catalyst was evaporated. 
The residue solidified on trituration with ether to yield the 
required tetruhydroisoquinoline hydrochloride (330 mg, 
73%) as colourless crystals m.p. 138.5 (from benzene); 
NMR (CDCl.J, 7.27 s [l] (C,,-H), 6.75 s [l] (Cs-H), 
6.43 s [2] (CJ&(OMe),), 4.8 broad [l] (C-H), 3.87 s [3] 
(-COOCHA 3.82 s [3] (Cl-OCH& 3.76 s [6] (CA and 
CL-OCH& 29-3.6 complex [6] (-CHs-CH,- and 
ArCH,-); ~,,,a. (CHBr,), 3200, 2800-2500, 1687; A,, 
(e), 313 (4000), 235-240 sh (16,600), 216 (49,900). 
(Found: C, 59.1; H, 6.3; N, 3.1. C,,HZ5N0,.HCl re- 
quires: C, 59.5; H, 6.2; N, 3.3%). 

Methyl 2-ucetoxy-4-(diucetoxymethyl)benzoute (7). 
Glacial AcOH (500 ml) was added to a soln of CrD, (90 a) 
in Ace0 (75Orhl), thd soln was cooled to 0” and‘coic 
H,SOI (50 ml) added cautiously. This mixture was added 
dropwise over 4 hr to a stirred sohr of 2b (50 g) in AGO 
(500 ml) maintained between -10” and -15”. After stirring 
for a further 2 hr, the soln was allowed to reach 0” over 
1 hr, and isopropanol(600 ml) cautiously added, keeping 
the temp below 15”. The resulting dark green soln was 
evaporated to low bulk under reduced pressure at 35” and 
ice (500 g) was added. The soln was left for 1 hr, then ex- 
tracted with CHC& (4 X 100 ml). The combined CHC& 
extracts were washed with sat NaHCOsaq, and water and 
dried (MgSOJ. Removal of the CHCI, atforded a golden 
oil which solidified on standing (42 g. 54%). Recrystallisa- 
tion from MeOH afforded white cr$tals, m.p. 95’; NMR 
(CDCl,). 8.01 d 111 J = 8.7 Hz (C,-H), 768 s 111 (Ar- 
Ca), i:4 d [l] jl8.7 Hz (C&-L), 7.26 s [l] -(C&H), 
3.83 s [3] (COOCH3, 2.3 s [3] (Ar-0-COC&), 2.1 s 
[61 (GCGCH,),; v-3 1765 broad, 1710, 1628; A, (E), 
283 (l,lOO), 232 (13,000). (Found: C, 55.7; H, 4.9. 
CISH180,, requires: C, 55.6; H, 50%). 

Methyl 4formyl-2-hydroxy-benzoute. The above 7 
(42.0 g) was heated under reflux with MeOH (300 ml) and 
H9S04 (10 ml; 98%) for 3 hr. After removal of the MeOH 
under reduced pressure., ice (200g) was added and the 
soln extracted with CHCl, (4 x 100 ml). The combined 
CHCI, extracts were washed with NaHCO, (3 X 100 ml), 
water (2 X 100 ml) and dried (MgSO3. Removal of the 
solvent afforded a solid which recrystallised as white 
florets from 60-80 petrol (23*4g, 85%) m.p. 76-77”; NMR 
(CDCQ, 10.82 s [l] (-OH, removed by D,O), 10.01 s [l] 
(-CHO), 798 d [l] J = 8.0 Hz (&+-I), 7.36 d [ 11 J = 8-O 
Hz (CBH), 7.43 s [l] (C,-H), 3.96 s [3] (-COOCH$; 
v,.,, 3250, 1700 broad, 1625, 1580; A,., (E), 340 (3,200), ..- 
264 sh (11,300), 258 (i2,000), 250 (10,600). (Found: C, 
59.9: H. 4.5. C.H.O. reauires: C, 60.0: H. 4.5%). 

&era/ 4-r i (2,2-hdimethoxyethyl) imino]methyl]-2-hy- 
droxy benzoute (8). A mixture of methyl 4-formyl-2-hy- 
droxy benzoate (60 g) and aminoacetaldehydedimethyl- 
acetal(35 g) in benzene (500 ml) was heated under reflux 
for 4 hr. The solid product obtained after removal of the 
solvent was recrystalhsed from petrol (60-80), (8Og, 90%), 
m.p. 64-65”; NMR (CDQ), 10-77s [l] (dH, removed 
bv D,O). 80-7.2 comulex 131 (Aromatic H). 8.25 s 111 
(Ar--ICH=N-), 4.70 i [l] j = 5.0 Hz (-CI&(OMej& 
3.93 s [3] (COOCHZ), 3.42 s [6] (2 X OCH3, 3-7-3.9 m 
[2] (N-CH,-CH-); v,,, 3130, 1680, 1652, 1623; 
A (e), 334 (4,600) .265 (22,800) 272 sh (20,000). 
(Fznd: C, 58.4: H, 6.4: N. 5.3. C,,H,,NO, requires: C, 
58.4; H, 6.4; N, 53%). 

1,2,3,4-Tetruhydro-7-hydroxy-6-hydroxymethyl-1-(3,4, Methyl 7-hydroxy-isoquinoline-6-carboxylute (9a) and 
5-trimethoxybenzyl)isoquinoline (lb). The hydrochloride methyl 5-hydroxyisoquinoline-6-carboxylute (lOa). (See 
le (650 mg) in THF (25 ml) was added with stirring to Table.) The SchifPs base 8 (12.0 g) was stirred at 70-80 
LAH (120 mg) in THF (20 ml). The stirred mixture was in freshlv ureoared wlvvhosnhoric acid (orthophosphoric 
heated under reflux for 0.5 hr, allowed to cool, and the acid (9d&l),~P,O, -( 120 g)) for 5 hr. After dihrtion with 
excess of hydride decomposed with water. After evapora- water (1 litre) the soln was basified with NaHCO, and 
ting the THF in vucuo the residue was dissolved in dilute extracted with CHCI, (4 X 150 ml). The combined CHCI, 
HCl and then basitied with NaHCO+q. Continuous ex- extracts were washed with water (2 X lOOml), dried 
traction with EtOAc gave the diol lb (3 10 mg, 56%) as (MgSOJ and evaporated to leave a yellow solid (8*6g, 
glistening plates m.p. 174.5” [from benzene-methanol 94%). Chmmatographic separation of 200 mg on silica, 
(trace)]; NMR (CDC&/DMSO), 7.08 s [l] (C,-H), 6.52 s eluting with CJ-I$CHCl, (50:50) alforded methyl 7- 
[l] (Cs-H), 6.47 s [l] (C&IL (OMe)$, 4.62 s [2] (-CFIp 
OH), 4.1 s [l] (C-H), 375 s [3] (Cl-OCH& 3-35-2.2 

hydroxyisoquinoline-6-carboxylute (7) 40 mg, m.p. 120- 
121”; NMR (CDClJ 9.1 s [l] (Cr-H),8*36d [l]J=6.0 

m [4] (-CH,-CH,-), 2.2 s [2] (ArCH,-); vmax, 3200- Hz (C,-H), 7.49 d [l] .I = 6.0 Hz (Cd-H), 8.34 s [l] 
3000 (bonded-OH), 2800-2400 (bonded-NH); A,, (e), (Cs-H), 7.34 s [l] (C-H), 400 s [3] (COOCHJ; vmax 
282 (3000). (Found: C, 66.7; H, 7.1; N, 3.5. CPJIZ5NOJ (solution in CHCI,), 3270, 1692,1640,1258; A,(e), 380 
requires: C, 66.8; H, 7.0; N, 3.9%). (2,860), 270 (5,700), 235 (51,800); mass m/e 203 (M+). 
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Table 1. Cyclisation of Schitf’s base (s) 

Conditions 
Crude Ratio of 
yield isoquinolines 

10a 9a 
HeSO4 RT 2ohr 40% 3 :5 

(86% w/w) 
H&J, RT lwk 45% 1 :1 

(76% w/w) 
PPA z 24hr Poor 1 :3 
PPA 24hr 40% 1 :2 
PPA 50” 24hr 60% 1 :l 
PPA 70-100” shr 95% 3 :l 

[65%], 171 (100%). (Found: C, 64.9; H, 4.5; N, 7-O. 
C,,H,NO, requires: C, 65.0; H, 4.5; N, 6.9%). Also from 
the chromatographic separation was obtained merhyl5- 
hydroxyisoquinoline-6-ca*boxylare (1Oa) 120 mg, m.p. 
137- 138”; NMR (CDCI,), 12.8 s [ 11 (-OH, removed by 
D,O), 9-l s broad [l] (C,-H), 8.58 d broad [l] J = 6 Hz 
(G-H), 8.05 d Ill J = 6 Hz (C.-H), 7.77 d Ill J = 8.8 
Hx (C&H), 7.28 d [l] J = 818 -Hz (C&H), 3.96 s [3] 
(COOCH3; vmax (sohr in CHClJ, 2800-3520, 1676, 
1642, 1260; Amax (e), 365 (5,200), 351 (5,600), 275 sh 
(SOOO), 254 (25,000); mass m/e 203 (M+) [50%], 171 
flOO%l. (Found: C. 65.2: H, 4.6: N. 7.1. C,,H.NO, re- 
quires:~C;65*0; H, 4;5; N,.69%). ’ __ ” ” 

Subsequently isomers 9a and 12a were separated by 
fractional crystallisation using petrol (60-80). 

Methyl 2-benzoyl-7-benzoyloxy-l-cyano-1,2-dihydrois- 
oquinoline-6-carboxylate. A mixture of 9a (10 g), CH& 
(60 ml), KCN (16 g) and water (30 ml) was stirred whilst 
benxoyl chloride (28g) in CH,Cl, (2Oml) was added 
during 2 hr. After stirring for a further 24 hr the layers 
were separated and the CH,CI, layer washed with water, 
2N NCI, water, 2N NaOH and water. The soln was 
dried (MgSO,) and evaporated to give a red oil which 
crvstallised from n-BuOH. Recrvstallisation from MeOH 
gave white needles (5.5g, 24%) m.p. 203-3”; NMR 
(DMSO), 8~37.4 complex [12] (Aromatic H), 7.04 s 
broad [l] (C-H), 6.83 d [l] J = 8.0 Hz (C,-H), 6.33 d 
[l] J = 8.0 Hz (G-H), 3.70 s [3] (COOCH,); v,,,m. 1758, 
1710, 1670, 1640, 1626; A, (E), 330 sh-(6,200), 291 
(15.000). 239 (39,000): mass m/e 438 (M+) 118%1, 105 
]lOb%]; (Found: -C, 71.0; H, 4-l; N, 6~3.‘C=&N,O, 
requires: C, 71.2; H,4-1; N, 6.4%). 

About 30% of the starting material was recovered as the 
0-benxoate from the 2N HCl washings by basification 
(NaHCOJ and extraction with CHC&, and could be 
recycled. The hydrochloride salt was recrystallised from 
EtOH, m.p. 196-197”; NMR (DMSO), 9.93 s [l] (C-H), 
8.97 s [l] (C,-H), 8.57 s [l] (C,-H), 8.83 d [l] J = 6.0 
Hz (C,-H), 8.63 d [l] ./ = 6.0 Hz (Cd-H). 8.4-7-6 com- 
plex ]51 (O-CO-C,&), 3.86 s 131 (COOCH,); Y,,,~, 
2350-1960 several bands, 1740, 1721; A_ (e), 338 
(2,900), 230 (61,600); mass m/e 307 (M+) [25%], 105 
[lOO%]. (Found: C, 63.0; H, 4-O; N, 4.1; Cl, 10.0. &J-I,, 
NO,HCI requires: C, 62.9; H, 4.1; N, 4.1; Cl, 10.3%). 

In an analogous experiment methyl 2-benzoyl-5-ben- 
~0ylo~y-l-cyan~l,2-dihydroisoquinoline-6-carboxylate 
was prepared (18%) from 1Oa It crystal&d as white 
needles from MeOH, m.p. 194-195”; NMR (DMSO), 
84-7-4 complex [12] (Aromatic H). 7.15 s [l] (C-H), 
6.86 d [l] J = 8-O Hz (C,-H), 6.19 d [l] J = 8.0 Hz 
(G-H), 3.7 s [l] (COOCHJ; V-, 1740, 1680, 1635, 
1603; &,,, (c), 330 sh (6,300), 293 (13,600), 238 (39,000); 

mass m/e 438 (M+) [8%], 105 [loo%]. (Found: C, 71.2; 
H, 4.1; N, 6.6. CJ-I,sN,05 requires: C, 71.2; H, 4.1; 
N, 6.4%). 

Again, starting material was recoverted in about 30% 
yield as 0-benxoate from the HCI washings and could be 
recycled. Methyl 5-benzoyloxyisocminolin~6-carboxy- 
late was recrysdlised from Ret&l (&80), m.p. 116 1 l?; 
NMR (CDCL). 9.34 s broad 111 (C-H). 860 d 111 J = 6.0 
Hz (C~-H),“‘84-7.4 complex i8] (Aromatic H plus 
C,-H), 3.70 s [l] (COOC&); Y,,,~, 1744, 1730, 1602, 
1585; Amax (e), 338 (3,600), 268 sh (6,500), 228 (54,500); 
mass m/e 307 (M+) rlO%l, 105 rlOO%l. (Found: C, 70.6: 
H, 4.3; N, 4.5. C$-I,,NC, requires: C, 70.4; H, 4.3; 
N, 4.6%). 

Methyl 2-benzoyl- 1-cyano- 1,2-dihydro-7-hydroxy- l-(3, 
4,5-trimethoxybenzyl)&carboxylate (11). A soln of 
methyl 2-benxoyl-7benxyloxy- 1-cyano- 1,2-dihydroiso- 
quinoline-6-carboxylate (4.0 g) in dry DMF (40 ml) was 
added to a stirred suspension of sodium hydride (0.4 gm) 
in dry DMF (5 ml) at 0” under N,. When no more H, was 
evolved ( 10 mitt), 3,4,5-trimethoxybenzylchloride (2.2 g) 
in DMF (10 ml) was added over 30 mm. Stirring was 
continued for 4hr, raising to room temp after 90 min. 
After excess sodium hydride had been decomposed by the 
addition of MeOH, the solvent was removed at 40”under 
reduced pressure to give a yellow solid which was re 
crystallised from MeOH as white plates (2.86g, 61%) 
m.p. 205”; NMR (DMSO), 7.59 s [5] (N-CO&&), 7.53 
s 111 (C,-H), 683 s HI (G-H), 6.10 s [21 (C&(OMe),), 
6.23 d [l] J = 8.0 Hz (C,-H), 5.72 d [l] J = 8.0 Hz 
(C&-I), 3.87 s [3] (-COOCH,), 3.45-3-67 complex 
(-CH,-Ar and 3 x Ar (OCH,)); u,,, 3050 1673, 
1640, 1616, 1592, 1137; Ama. (e), 305 (13,700), 238 
(3,070); mass m/e 514 (M+) [IWG], 105 [loo%]. (Found: 
C, 67.5; H, 5.2; N, 5.4. CnHpsN20, requires: C, 67.7; 
H, 5.1; N, 5.4%). 

In an analogous experiment methyl 2-benzoyl- l-cyano- 
1,2 - dihydro - 5 - hydroxy - 1 - (3,4,5 - trimethoxybenzyl)iso- 
quinoline-6-carboxylate (12) was prepared (72%). Re- 
crvstallisation from MeOH atforded white olates. m.n. 
20-2-203”; NMR (DMSO), 7.70 d [l] J = 8.7 Hz, 692-d 
[l] J = 8.7 Hz (G-I-I and G-H), 7.59 s [5] (-N- 
COG&), 6.07 s [2] (-C,&-(OMe),), 6.41 d [l] J = 8.0 
Hz (CL-H), 5.86 d [l] J = 8-O Hz (Q-I-I), 394 s [3] 
(COOCHJ, 3.7-3.4 complex [l l] (--CH,-Ar and 3 x 

Ar WX-L); umar. 3060, 1675, 1640, 1598, 1135; A,., (e), _. 
367. (7,800), 

-- 
260 (27,600), 239 (28,600);~ mass m/e _... 514 

(M+) lO*%l. 105 llOO%l. (Found: C. 67.5: H. 5.1: N. 
i-4. C,H,,P;jrO,requires:-C,67.7; H, 5:l; N, 5.4%). ’ ’ 

Methyl 7-hydroxy-1-(3,4,5-trimethoxybenzyl)isoquino- 
line-6-carboxylate (9b). The alkylated Reissert com- 
pound 13 (1.8 g) was stirred at room temp for 30 hr under 
N, in NaOMe soln (2 gm Na in 15Oml MeOH). The 
mixture was cautiously acid&d with dry HCl gas and still 
under HCl gas, was heated under reflux for 3 hr. The 
cooled sohr was tYte.red, the solvent removed the residue 
basiied (NaHC03), and extracted with CHCI, (3 x 50 ml). 
The combined CHCI, extracts were washed with water 
(3 x 50 ml) dried (MgSO,) and evaporated to yield a pale 
yellow solid. Recrvstallisation from MeOH atforded 
white crystals, m.d. 152-153” (lGJgm, 81%); NMR 
(CDCW 10.47 s 111 (-OH, removed bv D.,O), 840 s 111 
(C,-Hj, 7.63 S cl] (C,--Hj, 8.38 d [11-J =-6-o Hz (C;i 
H), 6.52 s [21 (-C&(OMe),), 4-49 s [2] (-CH,-ArI 
4.00 s 131 (CoocyJ, 3.77 8 [9] (3 X&-CC&); Y,, 
3180 broad, 1683,1632, 1598,1132; Amax (e), 383 (3,800), 
240 (53,000), 270 sh (8,000); mass m/e 383 (M+) [lOO%] 
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(Found: C, 65.9; H, 55; N, 38. C,IH,,NO,, requires: 
C, 65.8; H, 5.5; N, 3.7%). 

In an analogous experiment methyl 5-hydroxy-l-(3,4,5- 
trimethoxybenzyl)isoquinoline-6-carboxylate (lob) was 
prepared (90%) from 12 as pale yellow crystals from 
MeOH, m.p. 182-183”: NMR (CDCU, 1186 s 111 
(-OH, removed by De@, 860 d [i] J = &b Hz (C,-Hi 
8.08 d rll J = 8.0 Hz (C.-H). 7.83 d 111 J = 8.8 Hz 
(C,-Hj, -7.55 d [l] J =k8 Hz (C&j, 6.50 s [2] 
(-C&(OMe)d, 4.56 s [2] (-CHa-Ar), 398 s [3] 
(COO~H,), 3.76 s [9] (3 X Ar-OCH,); I+,,, 320&3000, 
1665,1635,1598,1132; h,, (e), 354 (4,800), 368 (4,800), 
300 sh (5,400), 290 sh (6,300), 256 (22,900); mass m/e 
383 (M+) [lOO%]. (Found: C, 66-O; H, 5.6; ‘N, 3.6. 
CLIHZINOBrequires: C, 65.8; H, 5-5; N, 3.7%). 

Isolation of 13 or 14. On one occasion preparative 
layer chromatography on silica (C,&/CHCk 50/50) 
afforded 15% of a white crvstalline solid. m.o. 264” (from 
MeOH); NMR (CDCU, iO48 s [I](-GH,*remov&l by 
D*O), 7.45 complex [6] (Aromatic -H); 7-O s [l] (Ark 
matic HI 6.3 s 111 (Aromatic H). 5.35 doublet of doublets 
111 (me&me). 3.70 complex [12] (COOCHJ plus 3 x 
Ar-OCH,); 4.3-2~7 complex-[4] (Ahphatic -H); v,,, 
3100 broad. 1745.1685.1655.1625: A,., (E), 322 (3,400). --.,. 
245 (12,600); mass mie 547 (M+) [37%], 426 I+XWf$ 
(Found: C, 6590; H, 5.3; N, 2.4. C,,H,NOs requires: 
C, 65.8; H, 5.3; N, 2.6%). 

Methyl 1,2,3,4-tetrahydro-7-hydrom-l-(3,4,5-trime- 
thoxybenzyl)isoquinoline-6-cnrboxylate (If). Catalytic 
reduction of 9b (600 ma) in EtOH (150 ml) using Adams 
catalyst at 60 lb/sq in ?or 24 hr gave a pale yehow oil; 
NMR (CDClJ, 7.62 s [I] (C,-H), 6.80 s (11 (Cs-H), 
6.52 s [2] (C,H,(OMe)$, 4.49 t broad [l] J = 7 Hz (CT 
H), 3.94 s 131 (COOCH,), 3.82 s broad [9] (3 X Ar- 
OCH,), 36-2-6 complex -[6] (aliphatics); vmax (CHCl& 
2800-2300. 3120. 1680, 1595. 1130. The hydrochloride 
was obtained as an off-v&e solid from benzene (575 mg, 
80%) m.p. 186-188”; A,, (E), 320 (4,050), 243 (12,800). 
(Found: C, 59.2; H, 6.4; N, 3.1. Cz1Hz5N06.HCl m- 
quit-es: C, 59.5; H, 6.2; N, 3.3%). 

Similarly methyl 1,2,3,4-tetrahydro-5-hydroxy-1-(3,4,5- 
trimethoxybenzyl)isoquinoline-6-carboxylate (18) was 
prepared from lob. The free base was obtained as an oil, 
NMR (CDCld, 764 d [l] J = 8.7 Hz (C-H), 660 d [l] 
.I = 8.7 Hz (Ci-H), 6.5 s [2] (-C,&(OMe),), 4.55 t [l] 
(J = 7 Hz) (C.-H), 3.93 s 131 COOCH,), 3.86-3-70 s 
broad 191’ (3 xA&OCHs), $652.5 comulex [6] (ali- 
phaticsj; -v,, (oil film), 2800-2500 severabands, 1680, 
1597. 1132. The hvdrochloride was obtained as a white 
crystalline solid from benzene (80%) m.p. 213-215”; A, 
(e), 312 (3900), 248 (12,700). (Found: C, 59.3; H, 6.3; 
N, 3.2; C,,H,,NO$ICl requires: C, 59.5; H, 6.2; N, 
3.3%). 

1,2,3,4-Tetrahydro-7-hydroxy-6-hydroxymethyl-l-(3,4, 
5-trimethoxybenzyl)isoquinoline (1~). LAH (0.15 g) was 
added portionwise over 0*5hr to a soht of the hydro- 
chloride of lf(700 mg) in dry THF (30 ml). The stirred 
mixture was heated under reflux for 2 hr and stirred at 
room temp overnight. The excess LAH was carefully 
destroyed with a few drops of water and the THF re- 
moved under reduced pressure at room temp. The 
residue was dissolved in 2N HCl, basitied (NaHCO,), 
and extracted CHCI, (5 X 20 ml). The combined CHCl, 
extracts were washed with brine (3 X 20 ml) dried (MgSO,) 

and evaporated to yield a yellow oil, which on standing 
with benzene solidikd. Recrystahisation afforded a white 
crystalline solid (3OOma, 51%), m.o. 129-130”: NMR 
(CDCG), 6.63 s broad [2] (Aromatic-H), 6.43 s [i] (Are 
matic H). 5.5 s broad 131 (removed bv D,O). 4.65 s r21 
(C&-GH), 3.78 s [91-d 2 Ar OCH,), 4.4-316 complex 
131 (-CH-CH,-Ar) 3.3-2-4 complex [4] (Aliphatics); 
v-, 3280 sharp, 3500-3200, 1592, 1130; A, (e), 285 
(3000); mass m/e 355-359 cluster(M+) [lo/o], 178 [loo%]. 
(Found: C, 67.0; H, 6.9; N, 3.8. &,Hz~NOs requires: C, 
66.8; H, 7.0; N, 3.9%). 

In an analogous experiment 1,2,3,4-tetrahydro-5-hy- 
droxy-6-hydroxymethyl- l- (3,4,5-trimethoxybenzyl Jim 
quinoline (ld) was obtained in 48% yield from the hydm- 
chloride salt of lx. The white crvstalline solid m.n. 175- 
177” was obtainid from benxeue; NMR (CD&), 6.7 
doublet of doublets [2] (CrH and C,-H), 6.47 s [2] 
(C&I, (OMe)& 4.76s [2] (-C&--OH), 3.82 s [9] 
(3 x Ar OCHJ), 45-3.7 complex [3] (-CH-C&-Ar), 
34-2.4 complex [4] (4 X aliphatic H); v,,, 3300 sharp, 
3200-2600 broad 1598, 1140; A,, (e), 278 (2000); mass 
m/e 355-359 cluster (M+) [l%], 178 [lOO%]. (Found: C, 
66.8; H, 7.0; N, 3.9; Ced&,NOJ requires: C, 66.8; H, 7.0; 
N, 3.9%). 
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