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Abstract —The chemical shifts and most of the main coupling
constants of four Bbasic reserpine alkaioids 1 - 4 have been

1

determined in a 400 MHz 'H NMR study.

Introduction

Hith the enormous progress in 1H NMR instrumentation and techniques during the
past few years, it is now often possihble to recognize individual protons in the
spectra of even complicated molecules. In the present communication we describe
the results obtained in a 400 MHz Ty wme study o©i the four basic reserping
alkalofds reserpine 1, rescinnamine 2, methyl reserpate 3 and deserpidine 4,

For earlier fragmentary 1H NMR data on the reserpine alkaloids under investigation,

see Raf, 1.

Ry=CMe, Ro=3,4,5-tfrimethoxybenzoyl
R:=0Me, Rj; =345~ trimethoxycinnamayl
R, = H

Ry=H, Ry =3,4,5-trimethoxybenzoy!
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Steregchemical considerations

The generally accepted configuration for the four reserpine alkaloids under
investigation is represented in formulae 1 - E,Z However, the stereochemical
considerations are complicated by the fact +that several conformations are
possible, Considering as a first approximation only the conformations where the
C ring is in the half-chair form and the D and E rings in the chair form, three
conformations {a, b, c) (Scheme 1), due to cis-decalin type ring interconversion

and nitrogen 1nversion,3‘4 are in theory possible.
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Scheme 1.

Results and Discussion

Application of the normal consecutive single and multi-line decoupling technigues
permitted all the protons in the four reserpine alkaleids 1 - 4 to hbe discovered
‘and the coupling constants presented in Table 1 to be determined. As far as we

know, this 1is the first time such has been achieved in the reserpine series,

The coupling constants found (Table 1) and the dihedral angles in different
H-C-C-H systems, measured with the aid of Dreiding models, for the thres confor-
mations under consideration, clearly support the strong preponderance of con-
former & in which all three ring E substitutients are eguatorial. This is in
good agreement with earlier sterzochemical suggestion5.1’2 The contribution of
conformer € is very small and that of conformzr b can be considered nsgligible.

5

It has been shown that the trans dieguatorial juncture {(cf. £ and D rings of

conformer ¢] of quinelizine itself s 10.9 kJ/mel (2.6 kcal/mol) more stable

than the c¢is juncture {cf. C and D rings of conformer b).
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Table 1. 'H NMR data of the four reserpine alkalcids 1-14
Chemical shifts

1 2z 3 4
H-3 4.48 br s .48 br s .42 br s 4.52 br s
H-5a 3.17m 18 m 17 m 3.20m
H-58 3.17 m 18 m Ji7om 3.20m
H-6a 2.95 ddd .96 ddd .94 ddd 2.98 ddd
H-6R 2.49 br d .50 br d .50 br d 2.54 br d
H-9 7.33 .34 .32 7.48
H-10 6.78 .78 LI7 7.12
H-11 - - - 7.17
H-12 6.84 .85 .B4 7.32
H-18a 1.81 ddd .79 ddd .75 ddd 1.86 ddd
H-144 2.29 ddd .32 ddd .23 ddd 2.33 ddd
H-15 2.05 dddd .03 dddd .97 dddd 2.04 dddd
H-14 2.69 dd .66 dd 52 dd 2.70 dd
H-17 3.89 dd .83 dé 5Em 3.90 dd
H-18 5.05 ddd .95 ddd .55 m 5.07 ddd
H-19a 1.98 dddd .95 dddd .20 m 1.98 dddd
H-198 2.34 m .26 m .25 m 2.34 m
H-20 1.89 ddd .87 ddd .75 br dd 1.90 br dd
H-21a 2.46 dd .46 dd .45 dd 2.47 dd
H-218 3.05 dd .05 dd .02 dd 3.04 dd
CH30- 3.90 s .81 s - 3.89 s
CH3O— 3.90 s .81 s - 3.89 s
CH30— 3.90 s .89 s - 3.89 s
CH30- 3.81 s .84 s .83 s -
CHSO- 3.80 s .82 s .80 s 3.80 s
CH3O- 3.49 s .53 s .58 s 3.49 s
H-2' 7.32 s .76 s - 7.33 s
H-6" 7.32 s .76 s - 7.33 s
H-a - .37 d - -
H-8 - .63 d - -
NH 7.67 br s .87 br s .58 br s 7.83 br s




Table 1. continues

Coupling constants

1: J3,74a = 3 Hz; J3,14S = 5 Hz; J5a,6& =7 Hz; JS&,6B < 1 Bz JSB,Ga = 12 Hz,
Joa,6n = 16 MZi Jigq qge = 14 Hzi digu gos 3 Kz Uy o= 14 Wz 3o o= 6 Hag
Yy 00 ™ 3 M2 Jyg gy T 12 Wz gy gg s 9 HZs Jyg g = 5 Hzy Jyg ggp = 12 Az
Yiga, 198 = 12 H25 Jygq 20 = 4 HZ5 Jigg o0 T 12 W25 Jpg pqq 2 HZI Jpg 5qp ¢
4 Hz; d21a,218 = 12 Hz.

2: J3,14a = 3 Hz; J3,148 = 5 Hz, JSa,Eu = 7 Hz; JSa,BB < 1 Hz; J58,6a = 12 Hz;
JG&,BB = 16 Hz, J14a,148 = 14 Hz: J14a,15 = 3 Hz; J14B,15 = 14 Hz; J15,16 =5 Hz;
Y1500 % 3 HZi Jyg q7 = 12 Hzi dyg g = 9 Wz Jig gy T 5 Rz Jig qgp = 12 Hzj
Yr9a,198 7 12 07 dagy pp T 4 HZE Jygg g = 12 Mz Jog oq w2 HZY Jpp 5gp -

4 Hz; J21a,218 = 12 Hz.

3: J3,14a = 3 Hz; J3,14B = 5 Hz; JSa,Ga = 7 Hz; J5u,68 < 1 Hz; JSB,G& = 12 Hz;
Ysa,68 = 10 M7 dygq qqp = 1A MZE Jigy gs = 3 HZ dyge g5 = 1A Rz Jyg = Bz
Jig o = 3 HZE g gy 2 T2 HZE Dy pg A HZ Wy oqg 2 HZL dgg 5qp = 4 HZS
Ua1a,215 = 12 M2

4: J3,14u = 3 Hz, J3,14B = § Hz; J5a,6a = 7 Hz; J5a,68 < 1 Hz; J58,6a = 12 Hz;
You,66 = 10 120 Jygg qag 7 VA HZE gy g5 T 3 HZE Jyg g = 14 HZE Jyg = 5 Hzg
dig o0 ™ 3 N2 Jyg g7 = T2 HZE Jyg yg = 9 HZs g ggy 75 HZi Jgg ygp 7 12 Hz;
J19a,198 7 12 H2i Jigy pg ¥ 4 HZi Jygg pq = 12 Hii dpg 59y % 2 HZi Jpg g C
4 Hz,; J21a,218 = 12 Hz.

Spectra were run in CDCT3 at 400 MHz. Values are in ppm (TMS = 0), s, singlet,
d, doublet, m, multiplet, br, brcad. The sample temperatures used were 20%¢ for
compounds i, 2, and 4, and 56%C for compound 3. The coupling constant between
the cinnamic protons {- CH = CH -} in compound 2 is 17 Hz. The coupling constants

between the aromatic protons are not included.
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Supplementary evidence for the preponderance of conformer a is furnished by the

H-3 chemical

shifts {Table 1).

1,4

The 1H NMR data presented should be wuseful in the determination of similar

reserpine alkaloid structures. We would underline, however, that caution is

needed

in the application of the present results to the isoreserpine series

where the conformational conditions are very different.

REFERENCES

1. W.

E.

Rosen and J.N.

Shoolery, 4. Am. Chem, Soc., 1961, 83, 48156.

2. Inter al. G.A. Cordell, Introduction to Alkaloids. A Biogenetic Approach, Wiley,

New York, 1981, p.

3. M
4. M.
5. H,

S.

Lounasmaa and C.
Lounasmaa and S.

Aaron and C.P.

692.
~J. Johansson, Acta Chem. Scand. B, 1975, 29, 655

-K. Kan, Tetrahedron, 1980, 36, 1607.

Ferguson, Tetrahedron Lett., 1968, 6191.

Received, 22nd Cctober, 1984

— 375 —




