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ABSTRACT.—An investigation of the water-soluble alkaloid fraction of the roots of 7T.
dinklagei resulted in the isolation of the novel benzylisoquinoline alkaloid, oblongine (17). The
identity of the isolated oblongine (17) was established by spectral means as well as by synthesis.
During the course of the synthesis, several compounds (11, 12, 13, 15, 16, 18, and 19) not pre-
viously reported were prepared. Their properties as well as those of certain related compounds
are presented.

Tiliacora dinklagei (Menispermaceae), a woody climber indigenous to Ghana and
other parts of West Africa, has been the subject of previous investigations in our labora-
tories (1-4) and has yielded, in addition to several previously described bases, the new
bisbenzylisoquinoline biphenyl alkaloids, dinklacorine (1) and tiliageine (2). Because
T. dinklagei had proven to be a good source of alkaloids and to complete our investiga-
tion, a study of the water-soluble alkaloid fraction of extracts of the roots of this plant
was undertaken.

Dried, powdered roots of T'. dinklagei, after moistening with dilute ammonium hy-
droxide, were extracted with ethanol and the resulting extract subjected to solvent par-
titioning as previously described (2). The aqueous ammonium hydroxide fraction re-
maining after the removal of the chloroform-soluble bases was acidified and treated
with an excess of Mayer’s reagent (5) to precipitate the water-soluble alkaloids. The re-
sulting precipitate was passed, as a solution in aqueous methanol, through a column of
an anion exchange resin (IRA 401S; I") to convert the bases into their iodide salts.
Chromatography of the crude alkaloid iodide fraction over a column of acid alumina af-
forded a fraction containing oblongine (17). Re-chromatography of the oblongine-con-
taining fraction over a column of silica gel G afforded pure oblogine (17), which was
identified by comparison of its physical properties with published values (6).

Prior to the initiation of this study, oblongine (17) had been isolated only once from
a natural source, Berberis oblonga (Berberidaceae) (6). In addition to its occurrence in T.
dinklage:, it has subsequently been found in T funifera (7) and B. baluchistanica (8).

Because authentic oblongine (17) was not available to us for direct comparison and
because its structure had not been proven previously by synthesis, we set out to prepare
it by an unequivocal route. The synthetic product obtained was found to be identical to
the isolated material.

In the course of this work, we obtained several compounds (11-13, 15, 16, 18, and
19) not previously prepared or isolated from natural sources. In anticipation of their iso-
lation, we wish to present here their physical properties for future reference. Selected
properties of certain other related compounds (6-10, 14) obtained in the course of the

YPrevious paper: Phytochemistry, 19, 1882 (1980).
2Present address: Department of Pharmacognosy, Faculty of Pharmacy, Al-Azhar University, Cairo,
Egypt.
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synthesis but not new, are also reported for the purpose of completeness and
comparison.

The synthetic route to oblongine (17) and related compounds followed that des-
cribed by Grethe et 2/. for the synthesis of petaline (14) (9). Modifications were made of
various steps to increase yields or to favor the production of certain products. The over-
all synthesis is presented in scheme 1.
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SCHEME 1. Overall sequence of the synthesis. Details are in the text.

A crucial step in the synthesis is the Stevens rearrangement of the N-ben-
zylisoquinoline (5) to afford 6. By carefully controlling the reaction conditions, espe-
cially by maintaining anhydrous conditions, it was possible to carry out the rearrange-
ment in 97% yield. Demethylation of 6 was accomplished by heating with 48% hydro-
bromic acid. Grethe ez @/. used 36% hydrobromic acid (160 min) to affect the demethy-
lation of 6 predominantly at the methoxyl on C-8 (9). In the present work, it was found
that, by heating at 120° for 160 minutes, the tri-O-demethylated compound (12) was
formed quantitatively. This compound has not been reported previously. It was quite



344 Journal of Natural Products [Vol. 46, No. 3

unstable as the free base, decomposing rapidly to a blood-red product. However, the
hydrobromide salt and methiodide derivative (19) proved to be quite stable.

Lower temperature and shorter reaction time (116°, 15 minutes) afforded a mixture
of demethylated products 7-11, of which the desired compound 10 predominated. Fi-
nally, treatment of the O-demethylated bases with methyliodide was used to produce
the quaternary analogs 13-19.

Identification of the synthesized bases was readily made on the basis of mass spectral
fragmentation and pmr spectral correlations. Most helpful was the observation that, in
all cases, the signals due to the protons on C-5 and C-6 of the isoquinoline moiety ap-
pear as two doublets when C-8 bears a hydroxyl group and, as a two-proton singlet
when this group is a methoxyl (9) (table 1).

Identification of the quaternary compounds 13-19 was facilitated by the observa-
tion that, like petaline (14), those compounds with an hydroxyl group at C-8 exhibited
mass spectra characterized by strong M -1 peaks (>309). This peak is presumed to be
due to a fragment arising from a Hofmann elimination aided by participation of the hy-
droxyl group on C-8 (10,11). When this carbon carries a methoxyl group, the elimina-
tion is no longer facilitated, and the intensity of the M™ -1 fragment decreases dramati-
cally (<10%).

In this study, the isolated oblongine (17) was found to be optically inactive. This
was also the case in two of the previously reported isolations (7,8) although the original
report (6) indicated a positive optical rotation ({a}D+8.5°). It is interesting to note
that this value differs in sign, but not significantly in magnitude, from that of the other
naturally occurring compound of this group, petaline (14), shown to have the R con-
figuration (12). Whether the lack of optical activity found in the isolations of oblongine
(17) subsequent to the original report is due to the isolation procedures or is an example
of naturally occurring racemates remains unresolved.

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—Melting points were determined on a Fisher-Johns appat-
atus and are not corrected. A Hitachi-Perkin-Elmer Model R24 spectrometer (60 Mhz) was used to deter-
mine pmr spectra and results were recorded in 8 (ppm) units. A Perkin-Elmer model 257 recording spec-
trometer established ir spectra in KBr; uv spectra were taken in methanol on a Perkin-Elmer model 202 re-
cording spectrometer. Optical rotations were measured on a Perkin-Elmer model 24 1 automatic polarime-
ter. Column chromatography was performed on either acid alumina (Spence) or silica gel G (Camag), while
tlc was performed on silica gel G (Camag). Solvents were evaporated i» vacuo on a Buchler rotary evaporator
at a temperature not exceeding 40°.

ISOLATION AND CHROMATOGRAPHY.—The extraction procedure and initial fractionation of the
extract has been reported previously (2). The aqueous alkaline fraction (10 liters) remaining after the re-
moval of the chloroform-soluble alkaloids was acidified (pH 2-3) with concentrated HCl and treated with
an excess of Mayer's reagent (5) to precipitate the water-soluble bases as an insoluble complex. The precipi-
tate was washed with water and dried to yield 12.5 g of alkaloid complex. The complex was dissolved in
methanol-water (9:1; 8 liters) and the solution passed slowly through a column of Amberlite-IRA-4018
anion exchange resin (I” form). The column eluate yielded on evaporation 6.5 g of crude alkaloidal
iodides.

The total alkaloidal iodides were dissolved in methanol and adsorbed onto 15 g of acid alumina by
evaporation of the solvent. The resulting powder was then added to the top of a column of acid alumina (72
8) packed in chloroform. The column was then eluted with chloroform followed by chloroform-ethanol
mixtures. Fractions of 100 ml were collected and combined using tlc (MeOH-NH,OH-H,0; 4:1:1)as a
guide. Elution with chloroform-ethanol (95:5) afforded a combined fraction (850 mg) containing oblon-
gine (17) (Rf 0.26).

ISOLATION OF OBLONGINE IODIDE (17).—Chromatography of the oblongine-containing fraction
(850 mg) over a column of silica gel G (100 g) packed in and eluted with a mixture of ethyl acetate-1-
butanol-acetic acid-water (60:10:10: 15) afforded 240 mg of purified oblongine (17) as an amorphous mate-
rial. Crystallization from methanol-acetone (1: 1) gave needles of oblongine iodide (17) (137 mg), mp 153-
55° [a}*°D 0° (c 1.44, MeOH); uv, A max (MeOH) 213 nm (log € 4.17), 227(4.09) and 283(3.50); A max
(0.01N KOH in MeOH) 218 nm (log € 4.25) 250(3.57) and 300(3.63); ir, v max (KBr) 3600-3 100 (br),
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2910, 1600, 1510, 1470, and 1450 cm™!; ms, M™¥ m/z 314 (10%) consistent with CoH4sNO;, with
other fragment ions at m/z 313 (MT-1) 44), 192(100), 177(10), 142(13), 128(46), 127(38) and 58(32),
pmr (see table 1). These data were in good agreement with those published for oblongine (17) (6,8).

TABLE 1. Pmr data for compounds 6 to 19.*

H-2',H-3";

Compound N-CH, 4'-OCH, | 7-OCH, 8-OCH, | H-5,H-6 | H-5' H-6°
6 2.31 3.75 3.82 3.87 6.75 6.80
7.20
7 2.32 3.75 3.82 — 6.55¢ 6.75
6.72 7.18
8 2.40 3.78 — 3.80 6.70 6.72
7.12
9 2.40 — 3.86 3.91 6.87 6.60
7.07
10 2.45 — 3.84 — 6.70° 6.54
6.82 7.07
11 2.48 — — 3.81 6.76 6.69
7.05
12¢ 3.00 — — — 6.91° 6.71
7.05 7.25
13 3.38 3.75 3.89 3.94 6.84 6.78
3.50 7.07
14 3.32 3.75 3.89 — 6.74 6.78
3.48 6.92 7.17
15 3.35 3.78 — 3.89 6.96 6.72
3.40 7.15
16 3.42 — 3.89 3.89 6.90 6.82
351 7.18
17° 3.02 — 3.80 — 6.73¢ 6.70
3.10 7.05 7.10
18f 3.05 — — 3.86 6.81 6.60
3.20 7.00
19f 3.00 — — — 6.60° 6.50
3.05 6.78 7.06

*Determined in CDCl; solution with TMS as internal standard.

®Each signal 2H, d, J=8 Hz.

‘Each signal 1H, d, J=8 Hz.

9Determined in triffuoroacetic acid with TMS as internal standard.
“Determined in acetone-dy with TMS as internal standard.
‘Determined in DMSO-d, with TMS as internal standard.

SYNTHESIS OF 7,8-DIMETHOXY-2-METHYL-1,2,3,4-TETRAHYDROISOQUINOLINE (3).—This com-
pound was synthesized using the general method described by Bobbitt ez 2/. (13,14). A mixcure of 2,3-di-
methoxybenzaldehyde® (3.32 g; 0.02 mole) and aminoacetaldehyde-diethylaceral® (2.66 g; 0.02 mole) in
absolute ethanol was added to 0.2 g of platinum oxide that had previously been reduced with hydrogen in
20 ml of the same solvent. The mixture was then reduced at room temperature and atmospheric pressure
uncil the consumption of hydrogen ceased (6 h). The mixture was filtered, and the filtrate was evaporated to
give aresidue, which was dissolved in 100 ml of 6 N HCl, washed with 50 ml of ether, and allowed to stand
at room temperature for 15 h. Palladium (2 g) on carbon was added and the mixture reduced at room tem-
perature and atmospheric pressure until the consumption of hydrogen ceased (9 h). The mixture was
filtered and the filtrate evaporated to yield a residue of the 7,8-dimethoxy-1,2,3 ,4-tetrahydroisoquinoline
hydrochloride (3.3 g), mp 189-90°. The procedure was repeated until a large quantity (13 g) of the hydro-
chloride was obtained. This hydrochloride was dissolved in water (400 ml), the solution rendered alkaline
(pH 9) with NH,OH, and then extracted with chloroform (4 x 400 ml). The chloroform solutions were
combined, dried over Na,$O,, and evaporated to yield 12.3 g of 7,8-dimethoxy-1,2,3,4-tetrahyd-
roisoquinoline as a residue. This was dissolved in 160 ml ethanol, 16 ml of 37% formaldehyde solution
added dropwise with stirring and the mixture stirred for 18 h. To this mixture was slowly added 12 g of

?Aldrich Chemical Co. Inc.
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NaBH, and the mixture stirred for 9 h. The mixture was filtered and the filtrate evaporated. The resulting
residue was dissolved in 109% aqueous HCI (200 ml), filtered, the filtrate basified (pH 9) with NH,OH and
extracted with chloroform (4 x 400 ml). The chloroform solutions were combined, dried over Na,SQOy, and
evaporated to yield a residue of 7,8-dimethoxy-2-methyl-1,2,3,4-tetrahydroisoquinoline (3) (11.3 g).
The spectral properties of this compound were in excellent agreement with those reported previously (9).

SYNTHESIS OF p-METHOXYBENZYL CHLORIDE (4).—Thionyl chloride (0.15 mole) in dry
chloroform (100 ml) was added dropwise with stirring to a previously cooled (0°) chloroform solution of
0. 15 mole of p-methoxybenzyl alcohol. The mixture was stirred for 1.5 h at 0°, then for an additional 0.5 h
at room temperature. The reaction mixture was evaporated to a residue and the residue redissolved in
chloroform and re-evaporated several times to remove the remaining thionyl chloride. The residue was dis-
tilled at atmospheric pressure and the fraction, boiling at 190-210°, was collected to give the required p-
methoxybenzyl chloride (4), whose properties were in excellent agreement with those reported previously
(15).

SYNTHESIS OF 7,8-DIMETHOXY-2-(4-METHOXYBENZYL)-2-METHYL-1,2,3,4-TETRAHYDROISOQUI-
NOLINE CHLORIDE (5).—To 2 solution of 8.69 g of 7,8-dimethoxyl-2-methyl-1,2,3,4-tetrahyd-
roisoquinoline (3) in 100 ml of dry benzene, 10 g of p-methoxybenzy! chloride (4) was added and the mix-
ture allowed to stand at 35° for 15 h. The precipitate formed was recovered and washed with dry benzene to
afford 9.6 g of 7,8-dimethoxy-2-(4-methoxybenzy)-2-methyl-1,2,3,4-tetrahydroisoquinoline (5), mp
204-5°, whose properties were in close agreement with those reported (9).

SYNTHESIS OF 7,8-DIMETHOXY-2-METHYL- 1-(4-METHOXYBENZYL)-1,2,3,4-TETRAHYDROISOQUI-
NOLINE (6).—This reaction was carried out in an apparatus that ensured very dry conditions. The reaction
vessel consisted of a flask fitted with a bubbler for dry nitrogen, a magnetic stirring bar, and a rubber sep-
tum for the introduction of phenyllithium solution. The flask was vented through a reflux condenser whose
outlet was connected to a bubbler immersed in heavy mineral oil. To 100 ml of dry ether in the flask was
added 10.9 g of 7,8-dimethoxy-2-(4-methoxybenzyl)-2-methyl-1,2,3,4-tettahydroisoquinoline chloride
(5). Dry nitrogen was bubbled and the mixture stirred for 30 min. A solution of phenyllithium (Aldrich
Chemical Co., Inc.;—1.9 M) in benzene-ether (7:3, 57 ml) was added dropwise via the rubber septum by
means of a glass syringe. The reaction mixture was stirred for 4 h at room temperature with constant, slow
bubbling of nitrogen. The reaction mixrure was poured onto ice (approx. 200 ml), the flask washed twice
with benzene-ether (7:3), and washings added to the ice. To this was added 400 ml of ether; the mixture
was shaken and the ether layer removed. The process was repeated twice; the resulting ether solutions were
combined, dried (Na,SO,), and evaporated to yield a brown residue of 7,8-dimethoxy-2-methyl-1-(4-
methoxybenzyl)-1,2,3,4-tetrahydroisoquinoline (6) (9.5 g, 97%), which was purified by conversion to the
hydrochloride salt. The residue was dissoved in a small amount of absolute ethanol and an equal volume of
ethanolic HCl was added. The resulting hydrochloride salt, when recovered and dried, showed mp 178-9°.
The free base regenerated from this hydrochloride showed: [a}26D=O (C, 0.83, CHCl,); ir: v max (KBr)
2915, 2815, 2410, 1605, 1580, 1510, 1490, 1440, 1420, 1350, 1280, 1250, 1240, 1180,
1130, 1110, 1090, 1060, 1025, 985, 960, 835, 825, and 805, cm'; uv: A max (MeOH) 235 nm (log €
3.30), 280(305); ms: M+ (m/z) 327 (0. 12%) consistent with C,,H,sNOj; and other fragment ions at m/z
326 (M™T-1)(0.28), 206(100), 191(7), 190(13), 121(4), and 43(9). The pmt spectrum is presented in table
1. These data were in close agreement with those reported previously (9).

PREPARATION OF 7,8-DIHYDROXY-2-METHYL-1-(4-HYDROXYBENZYL)-1,2,3,4-TETRAHYDRO-
1SOQUINOLINE (12).—The hydrochloride salt of 6 (1 g) and 48% HBr (50 ml) was heated at 120° under
nitrogen for 160 min. The reaction mixtute was cooled, diluted with 100 ml of water and evaporated in
vacuo to yield a crystalline deposit (1.12 g). Recrystallization from hot methanol afforded very hygroscopic
crystalline needles of 7,8-dihydroxy-2-methyl-1-(4-hydroxybenzyl)-1,2,3,4-tetrahydroisoquinoline (12)
as the hydrobromide salt (mp 217-219°). The compound showed: it v max (KBr) 3450-2950 (broad),
2820, 2720, 2640, 1610, 1585, 1495, 1470, 1435, 1360, 1295, 1310(sh), 1285, 1255, 1235, 1200,
1125, 1075, 1030, 985, 965, 920, 900, 860, 845, 820, and 805 cm ™ !; uv A max (MeOH) 218 nm (log e
3.80), 239(3.90) and 284(3.54); ms (free base) M (m/z) 285 (1%) indicative of C,7H ,NO; and other
fragment ions at m/z 284(2), 179(87), 178(100), 163(10), 153(9), 148(8), 147(10), 132(11), 108(20),
107¢43), 97(15), 91(16), 83(19), 77(28), 71(28), 69(28), 60(24), 57(40), 56(53), 55(40), S1(15), and
43(69). The pmr spectrum is presented in table 1.

PREPARATION OF 7,8-DIHYDROXY-2,2-DIMETHYL-1-(4-HYDROXYBENZYL)-1,2,3,4-TETRAHYD-
ROISOQUINOLINE IODIDE (19).—A solution of 100 mg of the hydrobromide salt of 12 in 100 m] of water
was alkalinized with NH,OH and quickly extracted with ethyl acetate (3 x 80 ml). The combined extract
was dried (Na,80,) and rapidly added to a dry solution of methyl iodide (5%) in ethyl acetate. The solution
was kept under nitrogen, in dark for 2 h and evaporated. The residue obrained was dissolved in hot petro-
leum ether-ethyl acetate-methanol (40:10:15), filtered, and left in the dark overnight. The crystals ob-
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tained were washed once with cold ethyl acetate-methanol and dried to yield 7,8-dihydroxy-2,2-dimethyl-
1-(4-hydroxybenzyl)-1,2,3,4-tetrahydroisoquinoline (19), mp 206-8°, ir v max (KBr) 3440, 3220
(broad), 2990, 1610, 1595, 1505, 1490(sh), 1480, 1465, 1445, 1380, 1365, 1350, 1330, 1310, 1300,
1280, 1260, 1240, 1200, 1160, 1155, 1120, 1100, 1070, 1060, 1035, 1015, 990(sh), 980, 930, 910,
890, 860, 840, 820, 810, 800 cm™ ; uv A max (MeOH) 232 nm (log € 4.08), 283(3.5; ms M* m/z 300
(7%) consistant with C,gH,,NOj;, with other fragment ions at m/z 299(38), 178(43), 163(2), 147(9),
142(5), 133(11), 128(100), 127(53), 107(22), 91(8), 65(8), 77(14), 65(68), and 58(86). The pmr spec-
trum is presented in figure 1.

PREPARATION OF COMPOUNDS 7-11.—7,8-Dimethoxy-2 methyl-1-(4-methoxybenzyl)-1,2,3,4-
tetrahydroisoquinoline (6) (1 g) was heated with 50 ml of 48% HBr at 116°, under nitrogen, for 15 min.
The reaction mixture was diluted with water (50 ml), basified with concentrated NH4OH and extracted
with chloroform (5 x 50 ml). The chloroform extracts were combined, dried (N,50), and evaporated to
yield a residue (598 mg). The residue was chromatographed over a column (37 x 3 cm) of silica gel G (75 g)
and acid-washed Celite (25 g) packed in and eluted with benzene-methanol (95:5). Fractions of 20 m! were
collected and combined using tlc (benzene-acetone-NH,OH; 16:16:3) as a guide.

[SOLATION OF COMPOUND 7 (GORTSCHAKOINE).—Column fractions 7-11 yielded an oily residue
(55 mg; Rf 0.78) which, on treatment with ethereal HCI, gave the hydrochloride of 7, mp 106-10°; ir v
max (KBr) 3400(broad), 2910, 2820, 2545(broad), 2345(broad), 1610, 1580, 1510, 1500, 1450, 1400,
1360, 1320, 1280, 1245, 1180, 1125, 1090, 1070, 1020, 980, 920(broad), and 880(broad) cm™'; uv A
max (MeOH) 232 nm (log € 4.19) and 282(3.65). The ms of the free base showed M7, m/z 313 (0.14%)
indicative of C,4H,;NOj; and other fragment ions at m/z 312(07), 193(59), 192(100), 140(12), 177(76),
176(12), 175(5), 162(6), 121(32), 78(16), 77(15), and 43(14). The prnr spectrum of the free base is pre-
sented in table 1. These data were in good agreement with those published for gortschakoine (7) (16).

7-HYDROXY-8-METHOXY-2-METHYL- 1(4-METHOXYBENZYL)X1,2,3,4-TETRAHYDROISOQUINOLINE
(8).—Column fractions 14-15 yielded a yellow oil (9 mg; Rf 0.66) which, on treatment with ethereal HCI,
gave the hydrochloride of 8, mp 115°; ir v max (KBr) 3400(broad), 2945(sh), 2920, 2845, 1600, 1570,
1555, 1510, 1505(sh), 1465, 1455, 1450, 1400(broad), 1380, 1365, 1300, 1175, 1125, 1080, 1025,
and 815 cm™ ' uv A max (MeOH) 230 nm (log € 4.20), and 280(3.7). The ms of the free base showed MY,
mlz 313 (0.12%) consistent with C,gH,,NO; and other fragment ions at m/z 312(0.36), 192(100),
177(27), 121(7), 72(10), 69(11), 57(11), and 43(15). The pmr spectrum is presented in table 1. These
data were in good agreement with those published previously (9).

7,8-METHOXY-2-METHYL- 1-(4-HYDROXYBENZYL)1,2,3,4-TETRAHYDROISOQUINOLINE  (9).—
Column fractions 18-20 yielded a residue (8 mg; Rf 0.59) which, on treatment with ethereal HCI, gave the
hydrochloride of 9; ir v max (Kbr) 3400(broad), 3200(broad), 2920, 2840, 1610, 1510, 1495, 1450,
1440, 1280, 1230, 1170, 1985, and 820 cm™ ' uv A max (MeOH) 232 nm (log € 4. 13) and 282(3.68).
The ms of the free base showed M ™, m/z 313 (0. 14%) consistent with C,gH,;NO; and other fragment ions
at m/z 312(0.4), 207(27), 206(100), 192(23), 191(11), 190(26), 163(10), 148(10), 107(10), and 43(8).
The pmr spectrum of the free base is presented in figure 1. These data were in close agreement with those
published previously (9).

CoMPOUND 10 guzIPHINE).—Column fractions 27-59 yielded a residue from which compound 10
(juziphine) (350 mg; Rf 0.50) was crystallized from ether as a colorless, granular material, mp 166-9°, it v
max (KBr) 3500(broad), 3460(broad), 2920, 1610, 1585, 1510, 1490, 1460(sh), 1445, 1360, 1320,
1275, 1230, 1085, 1020, 890, 845, 825, 795, 765, and 740 cm ™ '; uv A max (MeOH) 232 nm (log €
4.24) and 281 (3.66); ms M™, m/z 299 (0.6%) consistent with C,gH, NO; with other fragment ions at
mlz 298(0.2), 192(100), 177(25), 107(9), 78(48), and 43(24). The pmr spectrum is presented in figure 1.
These data were in good agreement with those reported eatlier for juziphine (10) (9,17).

7-HYDROXY-8-METHOXY-2-METHYL- 1(4-HYDROXYBENZYL) 1,2,3,4-TETRAHYDROISOQUINOLINE
(11).—Column fractions 73-113 afforded a residue (37 mg; Rf 0.42) which, on treatment with ethereal
HCI, yielded 7-hydroxy-8-methoxy-2-methyl-1-(4-hydroxybenzyl)-1,2,3,4-tetrahydroisoquinoline (11)
as a brownish, granular hydrochloride (6 mg), mp 130-135°, ir A max (KBr) 3345(broad), 2920, 2845,
1610, 1595, 1510, 1450, 1380, 1300, 1020, and 820 cm™ 1; uv A max (0.01N methanolic NaOH) 232
nm (log € 4.18), 302(3.53) and 336(3.40). The ms of the free base showed M ™" m/z 299 (0.5%) attributa-
ble to C,sH;;NO; and other fragment ions at m/z 298(0.6), 192(100), 190(10), 177(59), 148(8),
107(13), 83(10), 77(11), 6%(17), 67(9), 57(23), 55(24), and 43(22). The pmr spectrum of the free base is
presented in table 1.

PREPARATION OF 7,8-DIMETHOXY-2,2-DIMETHYL-1-(4-METHOXYBENZYL)-1,2,3,4-TETRAHYD-
ROISOQUINOLINE IODIDE (13).—To 20 mg of 7,8-dimethoxy-2-methyl- 1-(4-methoxybenzyl)-1,2,3,4-
tetrahydroisoquinoline (6) in 5 ml of acetone was added five drops of methyl iodide and the mixture allowed
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to stand at room temperature for 1 h. The reaction mixture was evaporated iz vacuo and the residue crystal-
lized from acetone-ether to yield 7,8-dimethoxy-2,2-dimethyl-1-(4-methoxy-benzyl)1,2,3,4-tetrahyd-
roisoquinoline iodide (13) (10 mg); mp 99-100°; ir v max (KBr) 2930, 2830, 1605, 1510(sh), 1495,
1450, 1280, 1245, 1020, and 810 cm ™!, uv A max (MeOH) 235 nm (log € 3.70) and 283(3.00); ms M™*
mlz 342 (0.3%) consistent with C,,H,sNOj; and other fragment ions at m/z 341(0.63), 327(8), 208(15),
207(15), 206(86), 192(8), 191(6), 190(13), 177(4), 163(5), 148(4), 142(48), 127(13), 121(7), and
58(100). The pmr spectrum is presented in table 1.

PREPARATION OF COMPOUND 14 (PETALINE IODIDE).—A solution of 33 mg of compound
T(gortschakoine) in 10 ml of ether-acetone was treated with six drops of methyl iodide as before. The res-
idue obtained on evaporation of the reaction mixture was crystallized from petroleum ether-acetone to give
crystals of 14 (racemic petaline iodide) (34 mg); mp 136°; ir v max (KBr) 3400(broad), 3000, 2920, 2830,
1610, 1585, 1520¢sh), 1500, 1440, 1280, 1245, 1175, 1080, 1050, 1040, 920, and 810 cm™ "; uv A
max (MeOH) 230nm (log € 3.98) and 283(3.24); ms M ™ m/z 328 (16%) consistent with C,oH,sNO; and
other fragment ions at m/z 327(69), 206(15), 193(43), 192(100), 177(60), 142(63), 128(41), 127(32),
121(36), 59(19), and 58(66). The pmr spectrum is presented in table 1. These data were in good agree-
ment with those reported previously for petaline (10,11,18,19).

PREPARATION OF 7-HYDROXY-8-METHOXY-2,2-DIMETHYL- 1-(4-METHOXYBENZYL)-1,2,3,4-TET-
RAHYDROISOQUINOLINE IODIDE (15).—Treatment of 6 mg of 7-hydroxy-8-methoxy-2-methyl-1-(4-
methoxybenzyl)-1,2,3,4-tetrahydroisoquinoline (8) in 2 ml acetone with six drops of methyl iodide, as be-
fore, gave, after evaporation 7-hydroxy-8-methoxy-2,2-dimethyl-1-(4-methoxybenzyl)-1,2,3,4-tet-
rahydroisoquinoline iodide (15) as a residue 6 mg; mp 86-90°; ir v max (KBr) 3400(broad), 3200(broad),
2945(sh), 2920, 2850, 1610, 1510, 1465, 1455, 1300, 1250, 1180, 1025, and 825 cm™ }; uv A max
(MeOH) 229 (log € 4.0) and 282 (3.36); ms M7, mlz 328 (2%) indicative of C,oH,NOj; and other frag-
ment ions at m/z 327(7), 313(12), 282(7), 286(16), 242(7), 192(8), 142(73), 141(10), 128(12), 127(43),
122(9), 121(70), 107(18), 91(8), 77(12), 59(36), 58(100), and 43(15). The pmr spectrum is presented in
table 1.

PREPARATION OF 7,8-DIMETHOXY-2,2-DIMETHYL-1-(4-HYDROXYBENZYL)-1,2,3,4-TETRAHYD-
ROISOQUINOLINE 10DIDE (16).—A solution of 4 mg of 7,8-dimethoxy-2-methyl-(4-hydroxyben-
zyl)1,2,3,4-tetrahydroisoquinoline (9) in 10 ml of acetone was treated with six drops of methyliodide as
before. The residue obtained on evaporation of the reaction mixture was treated with methanol ether to af-
ford 7,8-dimethoxy-2,2-dimethyl-1-(4-hydroxybenzyl)-1,2,3,4-tetrahydroisoquinoline  iodide as
granules )3 mg); mp 116°% ir v max (KBr) 3200(broad), 3000, 2920, 2880, 1610, 1510, 1495, 1450,
1280, 1090, 1010, and 815 em™'; uv A max (MeOH) 230 nm (log € 3.07) and 282 (2.56); ms MY, miz
328 (0.13%) indicative of C,oH,¢NO; and other fragment ions at m/z 327(0.5), 313(6), 207(3),
206(100), 192(13), 191(14), 190(31), 177(5), 163(14), 148(14), 142(53), 128(8), 127(36), 107(15),
77(13), 596), and 58(38). The pmr spectrum is presented in table 1.

PREPARATION OF COMPOUND 17 (OBLONGINE IODIDE).—Treatment of a solution of 55 mg of 7-
methoxy-8-hydroxy-2-methyl-1-(4-hydroxybenzyl)-1,2,3,4-tetrahydroisoquinoline (10) (juziphine) in
10 ml acetone with 1 ml methyl iodide, as before, gave, after evaporation, a residue that was crystallized
from acetone-petroleum ether to yield oblongine iodide (17) (59 mg); mp 161°. The spectral data for this
compound all were in complete agreement with those of the isolated oblongine iodide.

PREPARATION OF 7-HYDROXY-8-METHOXY-2,2-DIMETHYL-1-(4-HYDROXYBENZYL)-1,2,3,4-TET-
RAHYDROISOQUINOLINE IODIDE (18).—Treatment of a solution of 6 mg of 7-hydroxy-8-methoxy-2-
methyl- 1-(4-hydroxybenzyl)-1,2,3,4-tetrahydroisoquinoline (11) in 1 ml of acetone with five drops of
methyl iodide gave, after evaporation, a residue which, on treatment with acetone-ether, afforded 7-hydro-
xy-8-methoxy-2,2-dimethyl- 1-(4-hydroxybenzyl)-1,2,3,4-tetrahydroisoquinoline iodide as an amorph-
ous powder (5 mg); ir v max (KBr) 3300(broad), 2920, 1590, 1515, 1500, 1450, 1380, 1300, 1250,
1020, and 820 cm ™ '; uv A max (MeOH) 236 nm (log € 4.02) and 282(3.73); ms M™, m/z 314 (0.25%)
consistent with C,,H,;NOj; and other fragment ions at m/z 313(1), 193(13), 192(100), 178(9), 177(40),
148(7), 142(64), 128(10), 127(28), 107(28), 177(10), 59(13), and 58(60). The pmr spectrum is pre-
sented in table 1.
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