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Treatment with conc. hydrochloric acid of p-quinol acetates (1) obtained from 7-
hydroxy-1,2,3,4-tetrahydroisoquinolines (4) gave the corresponding 8-chloro-7-hydroxy-
1,2,3,4-tetrahydroisoquinolines (5) in good yields.

Similarly, by using conc. hydrobromic acid or 389% hydriodic acid, 8-bromo (6)- or
8-iodo-corypalline (7) was obtained.
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We have already demonstrated that p-quinol acetates (1) yield 4,7-diacetates (2) when
treated under Thiele’s conditions.

On the other hand, if an o-quinonoid intermediate such as (3) could be produced from
the acetate (1) in the presence of a suitable nucleophile and under appropriate acidic conditions,
this might provide a new route to 5- or 8-substituted derivatives, because p-benzoquinone
is known to be transformed to 2-chlorohydroquinone by treatment with hydrochloric acid.”

We now wish to report a method for halogenation of the benzene ring in a phenolic 1,2,3,4-
tetrahydroisoquinoline by hydrogen halide treatment of p-quinol acetate (1), which is easily
obtainable from 7-hydroxy-6-methoxy-2-methyl-1,2,3,4-tetrahydroisoquinoline (4).
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Chart 1

$-Quinol acetate (la) was treated with conc. hydrochloric acid at room temperature for
1 hr, and usual work-up gave a crystalline compound in high yield. Its infrared (IR), nuclear
magnetic resonance (NMR), and mass (MS) spectra showed a phenolic hydroxyl group, one
aromatic proton (8 6.51, singlet), and a pair of parent peaks [229 (M* +-2) and 227 (M*) in a
1: 3 ratio]. Thus, this compound was presumed to be 5- or 8-chlorocorypalline; the 4-chloro
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isomer was ruled out. The structure of the chloro derivative was determined to be 8-chloro-
corypalline (5a) on the basis of nuclear Overhauser effect (NOE)® and by analogy with the
result of bromination, as described below. Namely, proximity of the aromatic proton at o
6.50 and the methoxyl protons at ¢ .83 was clearly indicated by a positive NOE (16%). On
the other hand, the effect between the former proton and the protons at C-1 (¢ 3.50) was
negligible.

Similarly, conc. hydrobromic acid treatment of 1a gave 8-bromocorypalline (6) (78%,
yield), mp 193.5—194.5°, which was identical with an authentic sample prepared from
corypalline (4a) by bromination” (mixed mp and IR spectrum comparison).

With 389, hydriodic acid, however, la was converted to 8-iodocorypalline (7) (119%,
yield), mp 159—160°, accompanied by a considerable amount of corypalline (4a) (17% yield).
No phenol (4a) was included in the crude p-quinol acetate (1a), indicating that the two products
(7 and 4a) had undoubtedly originated from p-quinol acetate (1a). A rational interpretation
of this result was possible by assuming an intermediate (8) derivable from p-quinol acetate
(la). Namely, protonation at the carbonyl oxygen was presumably followed by normal
deprotonation or loss of an iodonium ion at the 8 position.

Thus, it was found that treatment of p-quinol acetate (1a) with aqueous hydrogen halides
gave 8-halocorypalline (5a, 6, and 7); this represents a novel halogenation of corypalline (4a).

In order to examine the generality of the reaction, morever, chlorination of various 1-
substituted p-quinol acetates (1b—f) was carried out.

Treatment of 1-veratryl p-quinol acetate (1b) with conc. hydrochloric acid gave 8-chloro-
codamine (5b) (439, yield), as expected, and no cyclization to aporphine® occurred. Similar
treatment of 1-piperonyl (1c) and three 1-phenethyl p-quinol acetates (1d, le, and 1f) furnished
the corresponding 8-chloro phenols (5¢ and 5d, 5e, and 5f, respectively). The structures of
5b and 5c¢ were confirmed by inspection of their NMR data (Table I). Thus, disappearance
of the signals due to the aromatic protons (6 6.44 and ¢ 6.37) assignable to Cy~H and the up-field
shift of the N-methyl protons (6 2.44 and & 2.40) in the starting materials (4b and 4c) indicated

TasLe I.  Spectral Data for New Compounds

IR NMR (d)
(cm—1) Mass (m/e)
OH NMe OMe ArH Others

5a 3520 2.489 3.839 6.509 3.50® 229 (M*+4-2), 228 (M*+2—1), 227 (M*),
(ArCH,N) 226 (M*—1)
5b 3520 2.34 3.82) 6.53 379 (M*+2), 377 (M*), 228, 226
(6H
3.86  6.81
(8H)
5c 3520 2.34 3.81 6.53 5.88 363 (M*+2), 361 (M*), 228, 226
6.72  (OCH,0)
(2H)
6.86
5d 3530 2.40 3.82 6.48 5.86 377 (M*+2), 275 (M*), 228, 226
6.66  (OCH,0)
(2H)
6.70
5¢ 3530 2.44 3.83  6.50 393 (M*+2), 391 (M*), 228, 226
(9H) 6.76
(3H)
5f 3520 2.42 3.82  6.47 423 (M*+2), 421 (M*), 228, 226
(12H) (2H)
- 6.50
7 3520 2.49  3.83  6.59  3.43 319 (M*), 318 (M*—1)
(ArCH,N)

@) Measured with a Varian HA-100 spectrometer in CDCl;.
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TasLe II. VYields and Melting Points of Chlorinated Products

Yield (%) mp
5a 78 196—198°
5b 43 162—164°
5e 70.5 145—147°
5d 49 109—111°
5e 44 100—103°
5f 57 145—146°

Tasce III. Analytical Data for New Compounds

Analysis (%)

Formula m.w, Calcd Found

C H N C H N

5a C,,H,,CINO, 227.687 58.02 6.20 6.15 58.01 6.19 6.20
5b CyoH,,CINO, 377.857 63.57 6.40 3.71 63.24 6.46 3.57
5¢ C1oHyCINO, 361.815 63.07 5.57 3.87 62.88 5.54 3.72
5d CyoH,,CINO, 375.841 63.90 5.90 3.73 63.94 6.05 3.67
5e CyH,CINO, 391.904 64.36 6.69 3.57 64.17 6.91 3.26
5f C,yH,sCINO, 421.929 62.74 6.69 3.32 62.62 6.62 3.56
7 C,,H,,INO, 319.145 41.40 4.42 4.39 41.51 4.46 4.35

that 1-veratryl and 1-piperonyl groups originally located in the neighborhood of Cg~H were
brought closer to the N-methyl groups on account of the newly introduced chlorine atoms.

Yields and melting points of these products are listed in Table 1.

Since the usual chlorination of phenols in general is troublesome, the present methodology
for chlorination should constitute a useful alternative.

Thus, a regiospecific halogenation of phenolic tetrahydroisoquinolines was achieved as
described above by way of p-quinol acetate.?

Experimentall®

General Procedure for Chlorination Conc. HCI (5 ml) was added to p-quinol acetate (1) obtained from
4 (100 mg) as described previously,®1) and the whole was stirred at room temperature for 2 hr. The acidic
solution was cautiously basified with NaHCO;, (powder). Usual work-up gave a crystalline or an amorphous
mass, which was purified by recrystallization (from iso-PrOH) or by preparative TLC.

8-Bromocorypalline (6) 489, HBr (5 ml) was added to a p-quinol acetate (la) obtained from 4a
(100 mg) as described above and the whole was stirred at room temperature for 2 hr. Work-up as usual
afforded a pale yellow sand (6) (106 mg, 75%), mp 189—191°, which was recrystallized from iso-PrOH to
give pale yellow needles (84 mg, 679%), mp 193.5—194.5°; this product was identical with an authentic sample
[mp 189—191° (lit.” 185°)] as judged by comparison of their IR spectra and by mixed melting point deter-
mination.

Treatment of la with 389, HI——389%, HI (10 ml) was added to a p-quinol acetate (la) obtained from
4a (100 mg) as described above and the whole was stirred at room temperature for 2 hr. Usual work-up
yielded a crystalline mass (40 mg), which was separated into two products by preparative TLC. Elution
of the upper zone gave pale yellow crystals (7: 18 mg, 11%), mp 147—153°, which were recrystallized from
iso-PrOH to afford pale yellow prisms (9 mg, 5.5%), mp 159—160°. Elution of the lower zone gave colorless
needles (4a: 17 mg, 17%,), mp 161—166°, which were identical with corypalline (4a), as judged by comparison
of the IR spectra and TLC behavior.
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