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Abstract - Lead tetraacetate (LTA) ozidation of different mono—
or nen—phenolic tetrahydrobenzylisoquinclines containing secondary
amine group leads to dibenzopyrrocoline derivative or oxoaporphine,

regpectively. The substrate selectivity of LTA has been discussed.

Benzylisogquinolines are well known intermediates in the biosynthesis of

different isoquinoline alkaloidsl’z:

their regioselective in vivo oxidative
couplings afford the various type isoquinoline alkaloids e.g. proaporphines and
aporphines, morphinanedienones, dibenzopyrrocolines, cularines, pavines etc.

The in vitro realization of these selective coupling reactions are steadily under
investigation3'4.

Earlier experiments could realize only non-selective oxidative couplings
of phenclic benzyliscquinolines in low yields using ferric chloride5, potassium
ferricyanide6 Or manganese dioxide7 as oxidizing agent.

One of the first selective oxidation methods was reported by Umezawa
and co—workerss, concerning the cyclization of various benzylisoguineclines with
lead tetraacetate {(LTA) in acetic acid. It has been found, that tertiary
N-methyl-7-hydroxy-tetrahydrobenzylisoguinelines resulted selectively in p-quinol-

acetates which on subsequent treatment with triflucroacetic acid (TFA) afforded

mainly aporphines.
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Recently LTA in dichloromethane solution in the presence of trichloro- or
trifluorcacetic acid proved to be proper reagent for the oxidation of reticuline
into aporphinic isoboldine as well as salutaridine having morphinanedienone skeletong.
This different regioselectivity of LTA depending on the reaction conditions
inspired us to study the substrate selectivity of the reagent with Non-phenolic
or monophenolic tetrahydrobenzylisoguinolines containing secondary amino group.
At the outset racemic¢ N-norlaudanine {la) containing phenol group on ring
C was treated with LTA in the presence of TFA. As a result of the reaction only
one compound could be isclated in moderate yield. On the bagis of spectral data
the coupling took place between the nitrogen and the €' position of ring C resulting

in 2 dibenzopyrroceline derivative.

1
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b| CHC

If the secondary amino group was protected by formylation no ring closure
could be observed, however lb afforded quincne derivative 3 in high yield.

In the similar oxidation of the non-phenclic tetrahydropapaverine (4) the
formation of aporphine skeleton is accompanied by further oxidation resulting

10. Beside the unreacted starting material 5 is the only isolable

in oxoglaucine (5)
product even if one mole equiv. of LTA is applied. The conversion can be improved
by the use of LTA in excess.

This successful ring closure to build up aporphine skeleton opens a new

approach for the simple total synthesis of 7-hydroxy-aporphines, a small and
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interesting subgroup of the widespread aporphine alkaloidsll. The final steps of

the transformation are shown on the example of oxoglaucine (5).
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Quaternarization and subseguent sodium borohydride reduction affords 6 smoothly in

good overall yield. The relative cis position of C6 7
1

by "H NMR measurements (see coupling constants of the corresponding proton signals

o"H and C.-H in 6 was determined
in the Experimental).

On the basis of the above results it can be stated, that the presence or
the absence of free phenolic group determines the regloselectivity of the oxidative
coupling of different benzylisoguinolines containing secondary aminc group. When
the substrate contains OH group on ring C {la), the unprotected nitrogen takes part
in the reaction yielding 2 dibenzopyrrocoline derivative.

The oxidative coupling can be accomplished on non-phanclic benzylisoquino-
line 4, and in the reaction aperphine skeleton is formed. In both cases the unprotected
secondary amino function is likely to be responsible for the further oxidation of

the skeletons.

EXPERIMENTAL

Melting points are uncorrected. IR spectra were recorded on Spectromom
2000 infrared spectrophotometer. NMR spectra were determined on a Varian XL 100-15
instrument. Deuterochloroform was used as solvent and TMS as internal standard.
Chemical shifts are reported in & valueg relative to TMS, Mass spectra were ¢obtained

with an AEI-MS-902 instrument. Silica gel PF coated plates (E.Merck) were used

254
for thin layer chromatography (TLC).

General Procedure for Lead Tetraacetate Oxidation: Tetrahydrobenzyl-

isoguinoline (1.5 mmol) was dissolved in dry dichloromethane (100 mL) and a 9:1
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mixture of trifluorcacetic acid and trifluorocacetic anhydride (3 mL) was added at
-20 °c. Lead tetraacetate (709 mg, 1.6 mmol) was added to the mixture in two portions.
The solution was stirred at -20 °c for 4 h and kept in refrigerator at 4 °c overnight.
The reaction mixture was treated with 10 % ammonium hydroxide. The organic layer was
separated and washed with water then dried and evaporated under reduced pressure.
The rezidue was purified by column chromatography using aluminium oxide (Brockmann
II-II1, E.Merck) adsorbent and dichlorometane-methanol 100:1 v/v solvent system as
eluent.

1. The oxidation of la (494 my) and subsequent purification resulted in
2 (80.4 mg, 16.5 %), Cygll1gNO,; mp 197-199 ¢ (EtOAc-ether); lH NMR (CDC13) § 3.11

(t, J=6.5Hz, 2H, CS-H), 4.14 (t, J=6.5Hgz, 2H, C_-H), 3.88, 3.93 and 3.95 (3 x s,

6
3 x 3H, methoxyls), 6.61 (s, 1lH, Clz—H), 6.76, 6.78, 7.11 and 7.19 (4 x s, 4 x 1,
aromatic protons); mass spectrum mfe (rel.int.) 325 (100, M+), 310 (80), 294 (3),

288 (3), 266 (10), 252 (3), 249 (3), 191 (3), 176 (3), 155 (3 ).

2. The oxidation of 1b*? (536 mg) gave uniformly 3 (473 mg, 85 &),

. _ o ] _ _ -1
C20H21N06, mp 182-183 C (MeOH); IR(KBr) 1605 (C_Cconj.)' 1650 (cC oconj.)’ 1660 cm
(N-C=0); lH NMR {CDCl3)13 5 3.82, 3.85 and 3.88 (3 x &, 3 x 3H, methoxyls), 5.52
(ad, leSHz, J2=12Hz, 1H, Cl-H)’ 5.%96 and 5.98 (s, s, 1lH, CS—H), 6.45 and 6.48

(s, s, 1lH, C8~H), 6.58 and 6.62 (s, s, 1H, =C-H), 6.77 and 6.85 (s, s, 1H, =C-H),
7.98 and 8.08 (s, s, 1lH, CHO); mass spectrum m/e (rel. int.} 371 (3, M+), 353 (153,
352 (4), 343 (lo0), 338 (&), 328 (45), 326 (80), 310 (17), 300 (8), 220 (68), 192 (7).

3. The oxidation of 4 {515 mg) supplied 5 {127 mg, 24.1 %), C20H17N05;
10 o 1

mp 224-225 °C (MeOH), (lit. mp 225-226 C), "H NMR (CDC13) 6 4.02, 4.05, 4.06

and 4.10 (4 x s, 4 x 3H, methoxyls), 7.18 (s, 1H, C,-H), 7.76 (d, J=6.5Hz, 1H,

-H): 13c NMR

3

C,~H), 8.04 (s, 1H, Cg-H), 8.82 (s, 1H, C,,-H), 8.91 (d, J=6.5Hz, 1H, C

11 5
see Table 1.; mass spectrum m/e (rel.int.) 351 (100, M+), 350 (13), 336 (22),
322 {4), 308 (13), 292 {5), 277 (4), 222 (4), 151 (4). From the reaction mixture
unreacted starting material (4) (173 mg, 33.6 %) could be recovered.

Preparation of 7-Hydroxy—aporphine (6) from Oxoglaucine (5): To a

solution of oxoglaucine (200 mg, ©0.57 mmol) in acetonitrile (50 mL) methyl iodide
was added in two portions (with a 2 h delay) and the reaction mixture was kept

at 80 °C for 5 h. The solvent was removed under reduced pressure. The residue
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was dissolved in methanol (20 mL} and sodium borohydride was added to the stirred
solutien in small portions over a 1 h period and the reacticn was monitored by TLC
using dichloromethane-methanol 10:]1 system. The reaction mixture was neutralized
with acetic acid and the solvent was removed in vacuo. The residue was triturated
with chloreform (15 mL), washed with water, dried and evaporated. The remaining
material was purified by preparative TLC to supply amorphous 6 (131.4 mg, 62.1 %),

C, H, NO_; lH NMR (CDCl.) & 2.62 (s, 3H, NCH,), 3.25 (4, J=2.6Hz, 1lH, C._-H},

21725775 3 3 6a
3.68, 3.77, 3.82 and 3.84 (4 x s, 4 % 3H, methoxyls), 4.76 (d, J=2.6Hz, 1H, C7—H),

6.62 (s, 1H, C3-H), 6.96 (s, 1H, CB_H)’ 8.21 (s, 1H, Cl 13C NMR see Table 1.;
+

mass spectrum mje {(rel.int.) 371 (100, M'), 370 (26), 356 {30}, 353 (36), 340 (99),

l~H);

338 (20), 206 (64).

Table 1.
L3¢ wMr of 5 and g in CpCI,
carbons 5 6
149.37 144.68
150.98 152.73
3 106.51 110.32
3a 128.88 129.04
4 123.26 28.79
144.17 53.11
6a 145.50 66.57"
7 180.52 66.97%
7a 135.00 130.77
110.56" 112.07°
9 153.69 149.30"
10 156.47 148.417
11 109.60° | 112.43°
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