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N-ethoxycarbonylmethyl O-acetyl retronecanol and the corresponding N-acetic 
•acid and betaine have been prepared. The failure of the cyclisation of these compounds 
permits to assign 7a-position to the hydroxy 1 group at C? in these compounds and to 
the genuine alkaloids retronecine and platynecine. ADAMS and DUUREN reached 
the same conclusions by a different approach to the problem. 

In the course of a p r o g r a m designed by one of u s (G. F.) to s tudy t h e 
s te reochemis t ry of t h e r i n g n i t rogen in heterocyclic systems, pa r t i cu la r ly in 
t ropanes [1], i t seemed w o r t h y to deal w i t h t h e pyrrol iz id ine f ie ld s ince t h e 
conf igura t ions of these alkaloids of high in teres t h a v e n o t ye t been de t e rmined 
at t ha t t ime. 

As a f i r s t i t em an approach by deduct ion h a s been recorded by one of 
us [1], [2] suggest ing an anti o r ien ta t ion of t h e C 7 —OH group w i t h respect to 
the n i t rogen in re t ronec ine (I), p la tynec ine and t h e i r esters, resp., based m e r e l y 
upon a n in t e rp re t a t ion of t h e s tereochemical course of t h e fo rma t ion of a n h y d r o -
p la tynec ine f r o m pla tynecine [3]. Expe r imen ta l conf i rma t ion of th i s i n -
fe rence by the response of p la tynec ine and d i h y d r o x y he l io t r idane to lac tone 
sal t f o rma t ion w i th e thyl iodoacetate has been a fo re shadowed [2]. 

Unfortunately, ' , a p rev ious art icle of LEONARD and FELLEY [4] h a d been 
overlooked, in wh ich they d r e w correct conclusions as to t h e f o r m a t i o n of a n h y d r o -
p la tynec ine concerning the trans posi t ion of me thy lo l g r o u p a t C j w i t h respect 
to the r ing n i t rogen b u t keep ing any s t a t ement i m p e n d i n g as to t h e con f igu ra -
t ion of t h e hydroxy l -bea r ing carbon no. 7. T h e y w r o t e : »it cannot be readily 
ascertained, whether retention or inversion of configuration at C—7 occurs in 
ether-« (i. e. anhydropla tynec ine) » f o r m a t i o n as effected by a variety of reagents«. 

Similar conclusions h a v e b e e n reached by A D A M S [5], M E N S H I K O V [6] 
and T R O J A N E K [7] w h e n rev iewing t h e Senecio f ie ld . 

The f i r s t set of our exper imen t s involved t h e qua te rn i sa t ion of acetyl r e -
t ronecanol (II) w i th e thyl iodoacetate to f u r n i s h a n es ter sal t (Il ia). Acetyl 
: retronecanol obta ined on hydrogenolysis of r e t ronec ine es te rs seemed m o r e 
sui ted t h a n re t ronec ine and p la tynecine [2] since i t does not conta in a n y g r o u p 
a t C, capable of in te r fe r ing wi th the hydroxy l a t C7. 

n Part I. G. FODOR: Chem. and. Ind., 1424 (1954). 
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Both N-e thoxycarbonylmethy l -O-ace ty l re t ronecanol ium iodide (III a) and 
t e t r apheny lobora te (III b) proved to be well de f ined products . T h e f o r m e r one 
f u r n i s h e d t h e betaine (III e) w h e n t rea ted w i th we t si lver oxide due to the 

hydrolys is of t h e N-acet ic-ester g roup 
bu t l eav ing the 0 7 - ace ty l -e s t e r l inkage 
intact . Re f lux ing wi th hydriodic acid 
even f o r several hour s a f fo rded n o 
t race of a lac tone salt but only the car-
boxylic acid salt,- ident i f ied both as 
iodide (III c) and tetraphenyloborate 
(III d), respect ively. 

N-ca rboxymethy l der ivat ives of 
3 a . 6j3-dihydroxy-tropane, oscine [8] 
and teloidine [9] bea r ing OH group (s) 
in t h e same (1.2) re la t ionship so t h e 
ni t rogen on their pyrrol id ine r ing as 
i t occurs wi th re t ronecanol — wi th the 
di f ference, however , of be ing in syn-
pofsition, :— all w i thou t except ion r ea -

dily f o r m lactones (even N-e thoxycarbonylmethyl -O-ace ty l -osc ine iodide u n d e r -
w e n t immed ia t e t ranses ter i f ica t ion [1]). This f a i l u re of the N-ca rboxymethy l 
re t ronecanol es ter to be cyclised m a y be considered as the f i r s t expe r imen ta l evi-
dence in f a v o u r of t h e predict ion of one of us [2] as to the anti-position, of the 
C 7 —OH g r o u p in re t ronecine, platynecine, re t ronecanol and the i r derivat ives. 
In addit ion, th is p rope r ty of t h e es ter g r o u p a t C7 to w i th s t and hydrolysis 
clearly poin ts to i ts be ing h indered which can only hold t rue if this g roup is 
enclosed by t h e two rings, i. e. in an arati-position. While ca r ry ing out the 
expe r imen t s recorded, a s imul taneous pape r of A D A M S and V A N DUUREN 
[11] appeared , p resen t ing a detai led p ic ture of t h e react ion be tween p la tyne-
cine and th ionyl chloride. In the cold, a cyclic sulphi te es ter could be isolated, 
supply ing unequivocal evidence of t h e ne ighbourhood of t h e oxygen func t ions 
a t C, and C7 in this alkaloid. Th i s success can be reconciled qui te completely 
wi th the exper imen ta l fac ts described above. 

Accordingly, the work ing hypothes is out l ined originally [2] proved correct. 
Lactone sal t f o r m a t i o n w i th e thyl iodoacetate in t h e case of hydroxy-he l io t r i -
dane, t h e C 7 -ep imer of re t ronecanol migh t f u r n i s h never the less a piece of 
addi t ional evidence as to the steric re la t ionship of n i t rogen to t h e oxygen f u n c -
tion at C7, and hence to the f r a m e w o r k of the Senecio alkaloids. We wish to 
in t roduce the a . /^-convention used f o r steroids and t ropanes [10] recent ly in 
describing s tereoisomers of the pyrrol izidine field. 

Experimental 

Senecio a lkaloids have been isolated f r o m Senecio cineraria D. C. g rown in 
th i s country , adop t ing essential ly the me thod of G. BARGER and J . J . BLA-
CKIE [12]. T h e c rude alkaloid m i x t u r e could be separa ted by p a p e r ch romato -
g r a p h y according to R. MUNIER and M. M A C H E B O E U F [13] f u r n i s h i n g t h e 
R va lues 0,63,' 0,52 and 0,064 resp., pu re jacobine showing R 0,52. Hydrolysis 

HQ a* 

Fig. 1. Ilia: R, = CHoCOO Et, R, = CHS; 
We: R, = C H o C O O — = CH3;~ I R. = 
— CHsOAc, OAc instead of OH; II R3 = CH3, 

OAc instead of OH 
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to retronecine has been performed following the data of R. ADAMS and E. F. 
ROGERS [14] given for the cleavage of monocrotaline. 

Extraction of Senecio cineraria 

55 kg humid leaves were cut into pieces, dried at 70° by dry-steam and 
milled thoroughly to yield 12 kg dry powder . 3 kg of this was extracted accor-
ding to the Soxhlet principle under 10 fold suction wi th 20 1 w a r m ethanol, 
prior to which the powder had been treated with lime hydra te (150 g slaked 
lime and 300 m l water). The deep green extract as concentrated to a sirup, then 
t reated mechanically wi th 500 ml 5% hydrochloric acid for 4 hours, cooled 
in ice and fil tered. The f i l tered precipitate was subsequently shaken for f u r t h e r 
4 hours wi th 250 ml 5% hydrochloric acid, f i l tered and the f i l t ra te thus obtained 
combined wi th the fo rmer acidic one, extracted wi th 10 X 50 ml ether, a lkal i -
fied by ammonium hydroxide and extracted again wi th 8 X 50 ml chloroform. 
:The chloroform layer was, in turn, shaken with 50 ml water , dried and eva-
porated in vacuo to a f ford 2,8 g brown crystalline residue. The chloroform 
extract of the ammonia solution gave an additional crop of 0,85 g oily substance. 
The crystalline product recrystallised f rom ethanol, weighed 1 g, m. p. : 
176°—184°. 

Hydrolysis of jacobine 

1,95 g product obtained f rom the previous exper iment was mixed w i th 
4 g/25 ml bar ium hydroxide and ref luxed in an oil-bath for 1.5 hours. Subse-
quently the mix tu re was filtered, bar ium removed by carbon dioxide, the preci-
pitate fi l tered and the mother l iquor adjusted to pH 3 wi th dilute HC1. T h e 
solution was then submit ted to ether-extract ion in a percolator for 16 hours . 
The pale brown acidic aqueous layer was fi l tered and the f i l t ra te evaporated 
in vacuo. The dark grey resideu thus obtained was 3 t imes repeatedly eva-
porated wi th e ther to dryness, the residue, in turn, extracted wi th 3 X 15 m l 
ether and filtered. On standing in ice-water, crystals (columns and rosettes) 
begin to separate, weighing 0,7 g which decomposed a t 152°i—156°. (MANSKE— 
HOLMES' monograph: »The Alkaloids« records m. p. 161°, 162°—163°, 164° 
for retronecine hydrochloride.) 

Diacetyl-retronecine [15] (Diacetyl-I.) 

Retronecine hydrochloride (0,685 g) was re f luxed for 2,5 hours wi th acetic 
anhydride 3 ml) and sodium acetate (10,423 g). The solution was evaporated to 
dryness in vacuo to give a black residue which, in turn, was t reated wi th 
potassium carbonate (0,3 g) in water (3 ml), extracted wi th- chloroform and 
filtered. Evaporation in vacuo afforded a pale brown oil (0,8163 g; 95%). 
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Acetyl retronecanol (II) 

Retronecine diacetate (0,5 g) in 5 ml dry ethanol was hydrogenated for 
14 hours over 0,0586 g ADAMS plat inum oxide catalyst at 20°; 97 ml (2 mole) 
of hydrogen were taken up. The solution was evaporated in vacuo to give a 
s i rup which was purif ied by vacuum distillation. 

N-ethoxycarbonylmethyl-1 a-methyl-lri-acetoxy-pyrrolizidinium iodide (Ilia) 

Ethyl iodoacetate (0,5 ml, 2 m mole) was added to a solution of 0,364 g 
(0,002 mole) acetyl retronecanol (II) in 2 ml ethanol. Af te r allowing to stand 
for 1 day, on addit ion of few ml e ther pale brown crystals were deposited. 
The qua te rnary salt (44,5%) thus obtained had m. p. 196°. (Found: C 42,48; 
H 6,08; J -31 ,95 . C 1 4 H 2 4 0 4 NJ requires: C 42,81; H 6,29; J -32 ,78%, ) 

N-carboxymethyl-la-methyl-7a-acetoxy-pyrrolizidinium betaine (Ille) 

la-methyl-7a-acetoxy-N-ethoxycarbonylmethyl-pyrrol izidinium iodide (Ilia) 
(0,38 g) in 20 ml water was shaken mechanically wi th 0,27 g silver oxide (pre-
pared f rom 0,4 g AgN0 3 and 0,12 g NaOH) for 2 hours. Af t e r both silver oxide 
and iodide have been removed by centrifuging, the precipitate was washed 
wi th a few ml of water. The supernatant l iquors have been combined and re-
f luxed in an oil-bath, heated to 140° for 3 hours and f inal ly evaporated in vacuo. 
The oily residue deposited crystals a f t e r a short time. (Found: N 5,86; C 1 2 H i 9 0 4 N 
requires: N 5,76%-) 

N-carboxymethyl-1 cc:-methyl-7 a-acetoxy-pyrrolizidinium iodide (IIIc) 

Freshly prepared hydriodic acid (10 ml) was poured onto 0,2 g betaine and 
evaporated in vacuo a t 50°—60° to give 0,121 g crystalline product, m. p.: 
203°—204°. (Found: C 39,56; H 6,17; J 34,65. C,,H2 0O4NJ requires: C 39,05; 
H 5.45; J 34.36%.) 

Tetraphenyloborate (Hid). 0,1 g iodide (IIIc) was refluxed wi th f reshly di-
stilled hydriodic acid (2 ml) in an oil-bath of 180° for 2 hours. The reddish 
solution was evaporated leaving a residue' which was again evaporated wi th 
dry acetone twice, than taken u p in a f ew ml of acetone. Af te r the addit ion 
of aqueous sodium tet raphenyloborate pale yellow crystals were obtained. M. p.: 
103°—104° (Found: C 77,36: 77,05: H 7,76; 8,02. C12H20O4N. (C4H,)4B requires: 
C 77,00; H 7,18%.) 

. * * * 

Microanalyses have been performed by the staff of the Analytical Labo-
ra tory of this Inst i tute (Dr. ÉVA FODOR-VARGA, Misses K. LÁNG a n d 
R. MINÁROVICS). 

6* 
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