HETERQCYCLES, Vol 23, No. 9, 1985

THE THREQO AND ERYTHRO PRODUCTS OF THE CATALYTIC HYDROGENATION OF

1-(2-PYRIDYL)-1,2,3,4-TETRAHYDRO~ b ~CARBOLINE

Stanistaw Misztal and Matgorzata Dukat
Department of Organic Chemistry, Institute of Pharmacology, Polish

Academy of Science, 12 Smgtna St,, 31-343 Krakow, Poland

Abstract -~ The catalytic reduction of i-(2-pyridyl}-1,2,3,4-
tetrahydro-fy =carboline to threo- and erythro- 1~(2-piperidyl}-

1,2,3,4-tetrahydro- p-carbolines is described.

In our previous paper we described the synthesis of 9-methyl-1-(Z2-piperidyl})-
1,2,3,4—tetrahydr0-|3-carboline via the selective reduction of 9-methyl-1-
(2—pyridyl)—1,2,3,4-tetrahydro-Iy-carboline in diluted aquesous HCl in the pre-
sence of Pt.1 Although we expected the formation of the diastereomers, we did

not succeed in seperating them, Now we wish to report the reduction of 1-(2-py-
ridyl)-l,2.3,4~tetrahydro-|5~carboline 2 (E} under different conditions and the
successful separation and identification of the forming diastereomers due to
chiral centers at Ci and 02, atoms, The reduction carried out in acetic acid with

H, under 4 atm and with Pt0, as catalyst led to the formation of two products

2
which were spotted by TLC. We expected the compounds of Rf 0,78 and 0,76 tc be
the diastereomers of 1-(2-piperidyl)-1,2,3,4-tetrahydro-'5-carboline Qg and é).
GLC of this mixture showed that the formation of 2 and 3 was as 1,5 : 1

we isolated these products chromatographically pure by the fractional crystalli-
zation, Elemental analysis and ms spectra indicated the same molecular formula
for the compounds’g and E, In ir spectra of these products NH stretching vibra-
tion bands appear in the 3000~3500 emd region and their shape remains unchanged

-4

within the 10'2 - 10 M concentration range, These data indicate the presence

of the intramolecular hydrogen bond (Schene),
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This hydragen bond can form either between the nitrogen atoms at the 2- and 1’-
positions or between the nitrogen atoms of the indole ring and at the 1'- posi-
tion, Since the hydrogen bond between indole nitregen atom and that at the 1'-
position forms easilyz, it seems to be more preferable than that between nitro-
gen atoms at the 2- and 1’'-~ positions, The presence of the hydrogen bond and
some steric hindrance in the molecule (as it was observed on Oreiding models)
restrict the rotation arcund the C1 - Cg, bond, Thus the diastareomers‘g and'i
can adopt relatively stable = at room temperature - conformations with erythro
and threo configurations, respectively, as shown in Scheme, 4 nnr spectra of
the compounds 2 and 3 are consistent with that described before for 9-methyl-i~
(2-piperidyl)-1,2,3,4~tetrahydro- p-carboline.l The analysis of the chemical
shifts and wvicinal coupling constant values for H, atom indicates the existence
of the threo and erythro forms, The observed ;;AB values are typical4‘6 and let
us to assign the threo and erythro conformations to 3 and'g structures, respec-
tively, As described before, the NH proton signal of indole ring appears at 8
7.68 (in CCl4), and it was found that its position strongly depends on the for-
mation of the hydrogen bond to a solvent.3 In the triethylamine solution this

3

signal shifts dowafield to § 211,21.,” For the investigated compeunds the indole
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WH signal appears at 6 9,28 and 9,98 for 2 and 2 respectively and is strongly
broadened for the cempound 3, The chemical shift as well as the shape of these
signals led to the conclusion that there is the strong hydrogen bond between Ng
and Nl' atoms, particularly in the compoundra. The position of the hydrogen

bond can be undoubtfully evidenced based on 4 nar spectra of the compounds 4
andra, which were obtained by cyclization of ii and ii, respectively.7 As one can
expect the indocle NH signals in 4 and Eﬂ where there is neo intramolecular hydro-
gen bond, are strongly shifted upfield to § 7,98 and 8,04 and noreover these

signals become sharp, Such significant changes in the chemical shifts and the

shape of these signals in relation to those observed for 2 and 3 confirm our
o bt

hypothesis,
N y N]fo
H H
N N
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EAPERIMENTAL

Melting points were determined on a Boetius hot stage microscope and are uncor-
rected, Ir spectra were measured in CCl4 selution (1=0,1 mm) and in KBr pellets
on a Specord 71 IR spectrometer, 4 nmr spectra were recorded on a Brucker ap-
paratus at 200 MHz in CDCl3 solution {with TMS as internal standard) and ms
spectra were taken at 70 eV on an LKB 90005 spectrometer, Thin - layer chroma~
tography was performed on Merck commercial chromatoplates (Kieselgel GF254)
with ethanol : NH3 aq. {8 : 2) as a mobile phase, For GLC experiments a Pye

Unicam GC system Fitted with the flame ionizaztion detector was used,

Reduction of i~(2-pirydyl}~1,2,3 ,4~tetrahydro~ p~carboline 1

The mixture of 1 (3,0 g, 0,01 mol) and PtO, {0,225 g) in acetic acid (45 ml)
o™
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was reduced in an autoclave with H2 at 4 atm at room temp, for 18 h, Then the
catalyst was filtered off and the solvent was evaporated in vacuo, The oily
residue was dissolved in CHC1, (5 ml) and alkalized with NH; ag, to pH 11 and
then extracted with CHCl3 (3 x 20 ml), The combined extracts were dried over
KZCGE and evaporated, and the residue was fractionally crystallized,

The separation of the diastereomers of 1~(2-piperidyl)~1,2,3,4~tetrahydro- b=

carboline by fractional crystallization,

{*)-erythro~1-(2-Piperidyl)-1,2,3,4-tetrahydro- p-carboline (2) : The oily
~
residue {3,1 g) was disscolved in 20 ml of boiling ethanol, and the solution

was cooled down to 0°C. The crystals were filtered off and recrystallized four

times from ethanol giving chromatographically pure colourless crystals (1.35 g,

44 9 yield), mp 137 - 140 °C, Ir (KBr pellet) W max °7

: 3310, 2860, 2850,
1650, H nmr {coc13) § : 1,00 -~ 1,90 (8H, m, "a"), 2,50 ~ 3,50 (7H, m, "b" and
Hgs 3.98 (1M, d, 2,0 = 1.8 Mz, H,), 7,00 - 7,50 (4H, n, arom.), 9.28 (1H,
br-s, "c"J},

ts m/z (relative abundance) : 255 (3), 172 (100}, 172 {19.5), 84 (91.4);

Anal, Caled, for C N, ¢ €, 75.,25; H, B.,29; N, 16,46, Found: ¢, 75,04;

16223
H, 8.35; N, 16.30.

(t)-threo-1~-{2~-Piperidyl)~1,2,3,4~tetrahydro- p-carboline (2) : The ethanol
mother liquids were evaporated to dryness, and the residue {1,6 g) was dissolved
in 5 ml of absclute ether and filtered off, The filtrate was cooled down to

+5 °C and the colourless crystals that resulted were recrystallized from metha-

nol, giving 0,19 g (6 % yield) of 3, mp 130 - 133 °C. Ir (KBr pellet) v max®m g

3330, 2940, 1650, “H nmr (coclg) & : 1,00 ~ 2,10 (8H, m, “a"), 2,50 - 3.50 (7H,

3
Sag = 98 Hz, Hp), 7,00 - 7,50 (4H, m, arom,),

10,00 (1H, br-s, "¢*), Ms m/z(rel, abund.) : 255 (1.9), 172 (100), 171 (18.4),

m, "b" and HB), 3,70 (1H, d,

84 (97), Anai, Calcd, for CigHoqNg 3 C, 75.25; H, 8,29; N, 16,46, Found:

C, 75,13: H, 8,44: N. 16,40,

The separation of 2 and 3 by GLC

The reaction mixture was separated by GLC using a glass column (1 m x 4 mm)
packed with 3 % OV~17 on Gas Chrom Q (80 ~ 100 mesh), The temperature of injec-~

tor and oven was 320 °C and at detector 230 %c, Flow speed of N, 60 ml/min,

2

Retention time te 10 and 21 min for 2 and 3, respectively,
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