CONCLUSION

The result of the direct bromination of estra-1,3,5(10)-trien-17-one depends substan-
tially on the nature of the substituent at Cs: Estrone and its methyl ether give mainly com-
pounds bromine-~substituted in ring A, while the bromination of estrone acetate leads to 16~
mono~ and 16,16-~dibromo-derivatives.
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THERMAL DECOMPOSITION OF 2-HYDROXYBENZYLAMINES
V. I. Vinogradova and M. S. Yunusov UDC 547.233/533
The results are given of the preparation of a number of 2-hydroxybenzylamines

and their thermal decomposition. The thermolysis reactions and the formation
of the corresponding amines take place smoothly and with good yields.

The convenient method of retrodiene decomposition of 2-hydroxybenzylamines [1, 2] and

of 2-hydroxy-l-naphthylmethylamines [3, 4], which is used for the regeneration of O-quinone
methide compounds (I, II), has been discussed in the literature.
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In the thermolysis of the alkaloids speciosine (III), Kiselev et al. [5] isolated the
nitrogen-containing moiety of the molecule — colchamine (IV) — in 527 yield.
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Tt was of interest to study the possibility of using salicylaldehyde for blocking the
amino group and its subsequent debenzylation under pyrolysis conditions. With this aim, we
have synthesized a number of substances (Table 1) by condensing amines and salicylaldehyde
followed by sodium tetrahydroborate reduction according to the scheme.

Institute of the Chemistry of Plant Substances, Academy of Sciences of the Uzbek SSR,
Tashkent. Translated from Khimiya Prirodnykh Soedinenii, No. 3, pp. 331-334, May-June, 1984.
Original article submitted April 12, 1983.

308 0009-3130/84/2003-03085$08.50 © 1984 Plenum Publishing Corporation



TABLE 1

Initjial amine

Substance obtained,
bp, yield

Thermolysis i_product
condmons of decomposition,
yield N

(CHz); —CNH,

% 2
™
UGS
Sl VTR
f, 00

| NH OH
~ NH
LN
fi

R
OH NN x
R + @ W
Ry
*2

N-(2- Hydroxybenz 1)~tert-
butylamme (V), Tiquid,
95%

N-(2-Hydroxybenzyl)aniline
(VI), ¥12 Cy 83%y

N-(2-Hydroxybenzyl)-p-
toluidine (VI), 118 120 C,
93%

N-2(Hydroxybenzyl)-8-naph
thylamine (VIIJ, 145~
147%C, 992%

N-(2-Hydroxybenzyl)-p-
anisidine (IX), 125-127°C,
90%

N-(2-Hydroxybenzyl)benzyl-
amine (X), hydrochloride
190-193°C, 91%

N-(2-Hydroxybenzyl)-3,4~-
dimethoxyphenylethyl-
amine (XI), mp of t e hy-
drochloride 211-213°C,
80%

N-(2~ ﬁdroxybenzyl) -6,7-
dimet -1,2,3,4-tetra-
hydro1soqu1nohne (Xm), -
200°C, subl., 80%

N-(2-Hydroxybenzyl)nor -
tropine (XII), 166-170°C,
80%

N-(2-

gdroxybenzyl)cyu—
sine (

), amorphous, 727

Tert-butylamine, mp of the
hydrochloride 285 - 270°% 5min,
200°C; 86%

Anjline; 5 min, 200°C; acetani-
lide, mp 107°C, 73%.

p-TolLudme mp 106°C; 5 min,
230°C, 10 mm Hg; 95%

B-Nap hthgllamme mp 106-
109°C; 5 min, 230°C, 10 mm
Hg; 95%

p-Anisidine, mp of the hydro-
chloride 209-210°C; 5 min,
230°C, 10 mm Hg, 9%%

Benzylamine, mp of the sulfate
270-273°C; 5 min, 220°C, 10
mm Hg, 95%

Homoveratrylamme mp of the
sulfate 157-158°C, 5 min,
200°C, 10 mm Hg; 80%

Decomposition products of 6,7-

d1methoxy -1,2,3,4~ tetrahydro—
1soqu1nohne 15 min, 10 mm
Hg 5%

Nortropme, 150-151°C; 5 min,

230°C, 10 mm Hg; 100%

Cytisine, mp 158°C; 5 min,

250°C; 5 mm Hg; 80%

Scheme 1
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The structures of the N-substituted bases obtained (V, XI-XIV), see Table 1) that have
not been described in the literature were confirmed by mass spectrometry. The other amines
(VI-X) were identified by comparison of their physiochemical constants with those given in
the literature [6].

It can be seen from Table 1 that the hydroxybenzylation of both primary (V-XI, 83-95%)
and of secondary (XII-XIV, 72-80%) amino groups took place with high yields. The alkylamines
obtained (V-XIV) were subjected to thermolysis under various conditions. The performance of
the decomposition at a temperature of 200-245°C, as in [5], using tetralin or diethylene-
glycol as solvent gave the expected amines as the main product, but their purification was
difficult. Good results were obtained when the pyrolysis was performed without a solvent at
200-230°C followed by the distillation of the products in vacuum. The readily volatile
amines were distilled off at normal pressure. The retrodiene decomposition took place rap-
idly and was completed in 5 min by the qualitative dealkylation of the amines. Thermolysis
performed in this way permitted the isolation of the initial amines in the pure form since
the compound (I) formed in the process gave the trimer (XV) [3, 7] and did not distill off
under our conditions.
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Scheme 2

In spite of the quantitative decomposition of the alkylamines (V-~-XIV), the yields of the
individual amines were somewhat lower (76-80%) than expected. This is connected with the
natural losses, which were appreciable as a percentage, since only small amounts of the sub-
stances were subjected to decomposition and subsequent distillation. As was assumed, the de-
composition of the 2-hydroxybenzylamines took place very readily and did not depend on the
structure of the initial base, but it did depend on the stability of the latter under the
thermolysis conditions; thus, for example, 6,7-dimethoxy-1,2,3,4~tetrahydro~isoquinoline
proved to be unstable at 210°C.

We also carried out the pyrolysis of the amines (XVI and XVII) obtained from the chloxr=-
ide of acetylsalicylic acid and the correspondlng amines by the Schotten—Baumann reaction

followed by hydrolysis. The amides proved to be stable at 250 C and the decompositlon char-
acteristic of the corresponding amines was not observed.
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EXPERIMENTAL

Preparation of the Amines (V-XI) via the Imines. A mixture of a primary amine (0.01
mole) and of salicylaldehyde (0.0l mole) was boiled in benzene solution (30 ml) with the aze-
otropic distillation of water. After the elimination of the water, the benzene was distilled
off in vacuum and the imime obtained was reduced with tetrahydroborate in methanol solution
(25-30 ml) at 0.10°C. The reaction mixture was concentrated in vacuum and separated between
an organic layer (ether or chloroform) and water. The amine was exhaustively extracted from the
aqueous layer with the solvent. The solution was evaporated and the residue was crystallized.
The amines (V)-(XI) were obtained in this way (see table).
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The Preparation of the Amines (XII-XIV) by a Modified Craig Method [8]. N-(2-Hydroben-
zyl)cytisine (XIV). A mixture of 1 g of cytisine and 1 ml of salicylaldehyde was boiled in
20 ml of toluene for 4 h., After cooling, the toluene was decanted off and to the reaction
product melted in the form of an o0il, was added 30 ml of methanol and sodium tetrahydroborate.
After aworking upprocess similar to thatdescribed above, N=(2-hydroxybenzyl)cytisine was isolated
from thereaction mixtureby triturationwith acetone; it wasan amorphous substance withMt 296.

N- (2-Hydroxybenzyl)nortropine (XIII). A mixture of 0.5 g of nortropine and 0.5 g of
salicylaldehyde was boiled in 2 ml of methanol for 4 h, and then 0.5 g of sodium tetrahydro-
borate was added to the hot solution over 10 min, After the cessation of the evolution of
hydrogen, the solvent was evaporated off. The residue after the appropriate working up gave
an amine with mp 166-170°C, MT 233,

N-(2-Hydroxybenzyl)~6,7-dimethoxy-1,2,3,4~tetrahydroisoquinoline (XII) was obtained from
6,7-dimethoxy-1,2,3,4~ tetrahydroisoquinoline and salicylicaldehyde by the method described
above for the amine (XIII). For (XII) we found Mt 299.

CONCLUSION

The thermal decomposition of 2-hydroxybenzylamines hasbeen studied. It hasbeen shown that the
thermolysis reaction takes place smoothly and the corresponding amines canbe obtained in good yield.
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THE NMR STUDY OF ALKALOIDS,
VI. A COMPARISON OF THE STEREOCHEMISTRIES OF PSEUDOCOPSININE
AND 14,15-DIHYDROVINDOLININE BY *°C NMR SPECTROSCOPY

M. R. Yagudaev UDC 547.944.1.92

On the basis of a comparative study of the '3C NMR spectra of the natural alka-
loid pseudocopsinine and its synthetic analog 14,15-dihydrovindolinine it has
been shown that their stereochemistries are not identical.

The alkaloid pseudocopsinine (I) [mp 136-138°C (benzene), [a]p—30.4° (c 1.51, methanol);
dihydrochloride with mp 266-268°C (methanol, decomp.)] has been isolated from the epigeal
part of Vinca erecta Regel et Schmalh., family Apocynaceae [1]. A structure was proposed for
it on the basis of its chemical and spectral characteristics (UV, IR, PMR, and mass spectra
[2, 3]). Thenthe structurewas refined by themethod of x-ray structural analysis and the spatial
structure and absolute configurationof all the asymmetric centers of (I) were established unambi-
guously [4~6]. Theskeleton of the alkaloid (19R)-pseudocopsinine (I)is identicalwith the skele-
ton of (19R)~vindolinine (II) isolated from various species of the family Catharanthus [7].

According to the results of isc NMR [8] and PMR at a frequency of 300 MHz [9] of (19R)~
vindolinine and also its x-ray structural analysis [10], (I) and (II) have identical spatial
structures with the cis linkage of rings F and G and with the S configuration of the C,; car-
bon atom except for ring G which contains a G;4=C;s double.bond in (II) and not in (I). Con-
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