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PREFACE TO SUPPLEMENT IVB

The publication of this volume continues the
supplementation of the second edition of Rodd's Chemistry
of Carbon Compounds thus keeping this major work of
reference up to date. This supplement covers the
Chapters in volume IVB with the exception of Chapters 12
and 13 for which the manuscripts were not received in
time. These chapters will appear in a subsequent
supplement. Although each chapter in this book stands on
its own, it is intended that it should be read in
conjunction with the parent chapter in the second
edition.

At a time when there are many specialist reviews,
monographs and reports available, there is still in my
view an important place for a book such as "Rodd", which
gives a broader coverage of organic chemistry. One
aspect of the value of this work is that it allows the
expert in one field to quickly find out what is happening
in other fields of chemistry. On the other hand a chemist
looking for the way into a field of study will find in
"Rodd" an outline of the important aspects of that area
in chemistry together with leading references to other
works to provide more detailed information.

As editor I have been fortunate in that each
contributor to this supplement has produced a very
readable critical assessment of their particular area of
chemistry. As an organic chemist I have enjoyed reading
the chapters and profited from learning of advances in
areas of chemistry that are outside my own special
interests. :

This volume has been produced by direct reproduction
of the manuscripts. 1 am most grateful to the
contributors for all the care and effort both they and
their secretaries have put into the production of the
manuscripts, including the diagrams. I also wish to thank
the staff at Elsevier for all the help they have given me
and for seeing the transformation of authors' manuscripts
to published work.

February 1985 Martin Ansell
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LIST OF COMMON ABBREVIATIONS AND
SYMBOLS USED

acid

Rngstrém units

acetyl .

axial; antarafacial

asymmetrical

atmosphere

base

butyl

boiling point

curie, millicurie and microcurie
concentration

circular dichroism

concentrated

critical -18

Debye unit, 1 x 10 e.s.u.
dissociation energy

dextro-rotatory; dextro configuration
optically inactive (externally compensated)
density

with decomposition

derivative

energy; extinction; electromeric effect;
Entgegen (opposite) configuration

uni- and bi-molecular elimination mechanisms
unimolecular elimination in con;ugate base
electron spin resonance

ethyl

nuclear charge; equatorial

oscillator strength

freezing point

free energy

gas liquid chromatography

spectroscopic splitting factor, 2.0023
applied magnetic field; heat content
Planck's constant

hertz

spin quantum number; intensity; inductive
effect

infrared

coupling constant in n.m.r. spectra; joule

dissociation constant
kilojoule



LIST OF COMMON ABBREVIATIONS

k ‘Boltzmann constant; velocity constant
kcal. Kilocalories
L laevorotatory; laevo configuration
M molecular weight; molar; mesomeric effect
Me methyl
m . mass; mole; molecule; meta-—
ml _ " millilitre
m.p. melting point
Ms mesyl (methanesulphonyl)
fu] ' molecular rotation
N Avogadro number; normal
nm nanometre (10‘9 metre)
n.m.r. nuclear magnetic resonance
n normal; refractive index; principal quantum
number
o ortho- N
o.r.d. optical rotatory dispersion
polarisation, probability; orbital state
Pr propyl
Ph phenyl
p para-; orbital
p.m.r. proton magnetic resonance
R clockwise configuration
S ‘counterclockwise config.; entropy; net spin

‘of incompleted electronic shells;
orbital state

SN1, SN2 uni- and bi-molecular nucleophilic sub-
stitut'ion mechanisms

Syi internal nucleophilic substitution mechan-
isms

8 symmetrical; orbital; suprafacial

sec secondary

soln, solution

symm . symmetrical i

T absolute temperature

Tosyl p-toluenesulphonyl

Trityl triphenylmethyl

t time

temp. temperature (in degrees centigrade)

tert. tertiary

U potential energy

u.v, ultraviolet

v velocity

Z zusammen (together) configuration



LIST OF COMMON ABBREVIATIONS

o optical rotation (in water unless otherwise
stated)

EG] specific optical rotation

A atomic susceptibility

OE electronic susceptibility

€ dielectric constant; extinction coefficient

H microns (107" cm); dipole moment; magnetic
) moment

uB Bohr magneton

Ug microgram (10'6g)

A wavelength

v frequency; wave number

X, Xd, XH magnetic, diamagnetic and paramagnetic
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about
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(& laevorotatory
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Chapter 7

FIVE-MEMBERED MONOHETEROCYCLIC COMPOUNDS :
ALKALOIDS (CONTINUED) :

PYRROLIDINE ALKALOIDS

DAVID J. ROBINS

Annual reviews in this area are available in "The Alkaloids",
Vols 1-10, The Chemical Society, London, 1971-1980. Pyrrol-
idine alkaloids are included in a review of nitrogen-
containing compounds in tobacco (I. Schmeltz and D. Hoffmann,
Chem. Rev., 1977, 77, 295).

1. Pyrrolidine Bases

Hygrine (1) and cuscohygrine (2) are present in roots of
Salpichroa origanifolia (W.C. Evans, A. Ghani, and V.A.
Woolley, Phytochem., 1972, 11, 469). Cuscohygrine has also
been obtained from roots of Solanum carolinense (Evans and

A. Somanabandhu, ibid., 1977, 16, 1859); Convolvulus erinacius
(S.P. Aripova, V.M. Malikov, and S. Yu. Yunusov, Chem. Abs.,
1972, 77, 162 010); Scopolia tangutica (S.A. Minina and I.
Barene, ibid., 1972, 11, 111 461); and Cyphomandra betacea
(Evans, Ghani, and Woolley, J. Chem. Soc. Perkin 1, 1972,
2017). The roots of nine Datura species (idem, Phytochem.,
1972, 11, 2527) and five of the twelve known species of
Solandra contain cuscohygrine (idem, ibid., 1972, 11, 470).
The pharmacological activity of cuscohygrine has been studied
(Minina and Barene, loc. EEE')'

Stachydrine (3) occurs in Asphodelus microcarpus (F.M.
Hammouda, A.M. Rizk, and M.M., Abdel-Gawad, Curr. Sci., 1971,
40, 631); Capparis spinosa (S. Mukhamedova, S.T. Akramov, and
Yunusov, Khim. Prir. Soedin., 1965, 67); Courbonia glauca
(D.A. Taylor and A.J. Henry, Phytochem., 1973, 12, 1178);
Desmodium triflorum (S. Ghosal et al; Planta Med., 1973, 23,




(2) R = I l
I l N
N

CH,COCH,R Me
e

321) and (named cadabine) in Cadaba fruticosa (V.U. Ahaman,
A. Basha, and A. Rahman, Phytochem., 1975, 14, 292).  The
alkaloid content of 36 species of the Capparidaceae family
has been studied. Stachydrine (3) is present in 27 species,
and 3-hydroxystachydrine (4) has been found in 18 species (P.
Dealaveau, B. Koudogbo, and J.L. Pousset, ibid., 1973, 12,
2893).

RZ R1

(3) R' = rR® = &
. (4) R =on, RZ =
(5) R1 = H, R2 = OH

N -
P COZ
Me Me

Combretine, C,H,,;NO;, discovered in Combretum micranthum,
appears to be a stereoisomer of betonicine (5) (A.U. Ogan,
Planta Med., 1972, 21, 210).

Shihunine, C,,H,;NO,, has been isolated from Dendrobium
lohohense (Y. Inubishi et al., Chem. pharm. Bull. Japan, 1964,
12, 749) and D. pierardii (M. Elander, L. Gawell, and K.
Lander, Acta Chem. Scand., 1971, 25, 721). The !H-nmr spec-
trum of shihunine in non-polar solvents suggests a phthalide
structure (6), while the spectrum taken in methanol or water
indicates a betaine structure (7), which is presumably the
form present in the plant. The synthesis of shihunine has
been achieved utilising the rearrangement of a cyclopropyl-
imine to generate the pyrrolidine ring in the key step (E.
Breuer and S. Zbaida, Tetrahedron, 1975, 31, 499). Shihunine
has m.p. 78-79°, and the picrate m.p. 154-155.5°,



(6) (7}

Gerraxdine, C, ,H,,NO,5,, is present in Cassipourea gerrardii
(Rhizophoraceae) (W.G., Wright and F.L. Warren, J. Chem. Soc. .
(C), 1967, 283; 284). Its structure (8) has been established
by X-ray crystallography (G. Gafner and L.J. Admiraal, Acta
Crystallogr., Sect. B, 1971, 27, 565). Gerrardine has m.p.
180°. The hvdrochloride, {a]%T ~172° (H,0), has m.p. 207°.

S-S o

OH

(8)

A tetraol, Cgii; 4NO,, isolated from the leaves of Derris
ellipt{gg (Leguminosae) has bheen shown to be 3,4-dihydroxy-
Z,5~dihydroxymethylpyrrolidine (9) by nmr and mass spectro-
metry (A. Welter et al., Phytochnm., 1976, 15, 747). The rel-
ative configuration of the tetraol, [e 1B° +56.4° {H,0), foll-
ows from the 'H-nmr spectral coupling constants, and a half-
chair conformation for the molecule has been suggested.

Codonopsine, C,,H,,NO,, and codonopsinine, C,,H,,NO,, are
present in Codonopsis clematidea. The structures (10) and
(11), respectively, are assigned to these two compounds on the
basis of spectroscopic studies, Hofmann degradations, and per-
manganate oxidations (S.F. Matkhalikova et al., Chem. Abs.,




HO. OH

N

N™ >
HOHZC H CHZOH

(2)

1970, 73, 15 050; 1971, 75, 36 409). The relative stereo-
chemistry for each base has been deduced from double-resonance
H-nmr studies, and again a half-chair conformation is indica-
ted for each compound (M.R. Yagudaev et al., ibid., 1972, 77,
164 902). The pharmacology of codonoggiﬁgvhas been invastggdw
ted (M.T. Khanov, M.B. Sultanov, and T.A. Egorova,- ibid.,
1972, 77, 135 091).

HO._ OH

Me N R
M
® OMe

{10) R = OMe
(11) R = H

Eight related alkaloids have been isolated from the stems
and leaves of Darlingia darlingiana. The structure of dar-
lingianine (12) has been established by X-ray diffraction
analysis of the base, and by synthesis of the racemate from
(t)-hygrine (1) and cinnamaldehyde (B.F. Anderson et al.,
Chem. Ind. (London), 1977, 764). The structures of the




