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S y n t h e s e  d e r  S p i r o a m i n o k e t a l - G r u p p i e r u n g  

v o n  S o l a n u m - A l k a l o i d e n  ~ 

I m  Ver l au f  unse r e r  A r b e i t e n  zu r  S y n t h e s e  de r  S o l a n u m -  
AlkaIo ide  T o m a t i d i n  (5~, 22x, 25L-Spirosolan-3fl-ol ;  VI)  
u n d  So ladu lc id in  (5~¢, 22fl, 25D-Spirosolan-3fl-ol ;  X) aus  
t o t a l s y n t h e t i s c h  be re i t s  zugAngl ichen P r e g n a n - D e r i v a t e n  

N-Chlor-dihydro-soIadulcidin (VIII): N a d e l n  aus  Chlo-  
r o f o r m / H e x a n ,  Smp.  ca. 280°C (Zers.), [~ ]~  = - 5 0 ° ;  ber .  
wie ffir I I I ;  gel. 71 .53% C, 10 .11% H,  7 .79% C1, 3 .08% N. 

Aus  b e i d e n  N - C h l o r - d i h y d r o - t o m a t i d i n e n  I I I  u n d  I V  
g e w i n n t  m a n  n a c h  B e h a n d l u n g  m i t  f iberscht i ss igem Na-  
t H u m - m e t h y l a t / M e t h a n o l  bei  R a u m t e m p e r a t u r  in  f iber  
9 0 % i g e r  A u s b e u t e  T o m a t i d i n  (VI;  Smp.  u n d  M i s c h - S m p :  
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s t a n d e n  w i t  v o r  d e r A u f g a b e ,  yon  den  als R e l a i s s u b s t a n z e n  
v e r w e n d e t e n  R i n g - E - o i f e n e n  D i h y d r o - V e r b i n d u n g e n  aus-  
gehend ,  die S p i r o a m i n o k e t a l - S t r u k t u r  de r  g e n a n n t e n  
sekund i i r en  B a s e n  a u f z u b a u e n .  Dies  e r r e i c h t e n  wir  m i t  
Hilfe  de r  R v s c H i G - M e t h o d e  2 a u f  fo lgendem W e g :  

Sowohl  D i h y d r o - t o m a t i d i n  A s ( I ;  Smp.  193-195°C,  
[~]~  = _ 13 ° 4) u n d  da s  a n  C ~  i somere  D i h y d r o - t o m a t i -  
d in  B* (II; Smp.  233°C, [ , t ]~ = + 17 ° in  CH3OH ) als  
a u c h  D ihyd ro - so l adu l c i d i n  (Te t r ahydro - so la sod inS ;  V I I ;  
Stop.  297-299°C,  E~]~------3 ° in  CHC13,+  15.3 ° in  
CH3OH ) geben  n a c h  U m s e t z u n g  m i t  1 M N-Chlor -succ in i -  
m i d  in  CH2C1 ~ bei  - -5  bis  - 1 0 ° C  in  9 0 - 9 5 % i g e r  A u s b e u t e  
die e n t s p r e c h e n d e n  N - C h | o r - V e r b i n d u n g e n :  

N-Chlor-dihydro-tomatidin A (111): N a d e l n  aus  Ace ton ,  
Snap. ca. I90°C (Zers.), [~¢]~ = - 5 8 ° ;  be t .  ffir CzvH4sC1NO z 
(452.1) 71 .73% C, 10.26% H, 7 .84% el ,  3 .10% N ;  gel. 
71.53% C, 10 .31% H,  7 .73% C1, 2 .94% N. 

N-Chlor-dihydro4omatidin B ( IV)  : N a d e l n  aus  A c e t o n /  
H e x a n ,  Snap. ca. 269°C (Zers.), [~t]~ 9 = + 44°; be t .  wie ffir 
I i i ;  gef. 71 .49% C, 10,26% H, 7 .76% C1, 3 .16% N. 
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202-205°C, [~]~ = + 7.6°). In  gleicher Weise entsteht  in 
~hnticher Ausbeute aus d e r  N-ehlor-Verbindung VI I I  
Sol'adulcidin (X; Stop. und Miseh-Smp. 207-208°C, 
[~]~8 = _ 50o). Die IR-Spektren der so gewonnenen Spiro= 
aminoketal-Alkaloide sind mit  denen yon authentischem 
Tomatidin bzw. Soladulcidin identisch. 

Als nicht fassbare Zwischenprodukte dieser Umsetzun- 
gen nehmen wir die A22:N-unges~ittigten VerbindungenV 
und IX  an, die unter  den gegebenen Reaktionsbedingun- 
gen sofort stereospezifisch zu den Spiroaminoketalen VI 
bzw. X cyclisieren% 

Aus Dihydro-tomatidin B ist die terti~re Base Demissi- 
din (5a-Solanidan-3fl-ol) in einer zellmDglichen Reaktions- 
folge bereits synthetisiert  worden3,L Die nunmehr  be- 
schriebene stereospezifische Umwandlung der gleichen 
Verbindung (II) in Tomatidin (VI) stiitzt die schon yon 
KunN ~ und auch SANDER 8 geAussert e Ansicht, dass diesem 
Ring-E-offenen sekund~iren Amin eine Schliisselstellung 
bei den biogenetischen Umwandlungen der Solanum- 
Alkaloide zukommen k6nnte. In  diesem Zusammenhang 
sei auf das gemeinsame Vorkommen yon Demissidin- und 
Tomatidin-glykosiden in Solarium demissum Lindl .  hin- 
gewiesen*, 

Summary. The ring-E opened dihydro derivatives of 
tomatidine and soladuleidine give th6 corresponding N- 
chloroamines with N-chlorosuccinimide. Treatment  of 
these compounds with sodium methoxide yields the spiro- 
aminoketal alkaloids, tomatidine and soladulcidine re- 
spectively, in high yields, probably via instable C=N-  
unsaturated intermediates which undergo spontaneous 
stereospecific cyclisation. 

K. SCHR~IB~R und G. ADAM 

Deutsche Akademie der Landwirtschaflswissenschaflen zu 
Berlin, Forschungsstelle /~r BioIogie und BeMimp/ung der 
Nematoden, Miihlhausen / TMiringen (Deutschland), 23. Sep- 
tember 1960. 

R a u w o l f i a  A l k a l o i d s  X X X V .  
P o t e n t ,  F a s t - A c t i n g  S e d a t i v e s  D e r i v e d  

f r o m  M e t h y l  R e s e r p a t e  

Interest  in reserpine (Ia), the primai T sedative and 
hypotensive principle of the Rauwolfia genus, has st imu- 
lated efforts in this Laboratory to separate these two 
types of act ivi ty by suitable modification of the structure 
of the molecule. Isolation of the second t)-pe of act ivi ty 

action 1. This communication describes the preparation of 
methyl  reserpate derivatives possessing pronounced seda- 
tive effect of rapid onset, bu t  lacking significant hypo- 
tensive properties. 

Treatment  of methyl reserpate (I c) in methylene chlo- 
ride solution with diazomethane and fluoboric acid 2 re- 
sults in methylation of the 18-hydroxy group to form 
methyl  reserpate methyl ether (Id), m.p. 236-238 ° dec., 
[~]D ~ = --111 (CHCla). Anal., Calculated for C~4Ha2N2Os: 
C, 67.27; H, 7.53; N, 6.54; OCHs, 28.97. Found:  C, 67.19; 
H, 7.6i; N, 6.58; OCH 3, 29.34. The water-soluble hydro- 
chloride salt has m. p. 237-242 ° dec. Anal., Calculated for 
C2~Ha~N2Os-HCt-H20: C, 59.68; H, 7.30; N, 5.80. 
Found:  C, 60.06; H, 7.30; N, 5.95. 

The unusual  activity of these derivatives provoked an 
intensive effort to prepare Id by  other methods. In  the 
course of the investigation, an isomeric ether of compa- 
rable activity was eventually produced by methanolysis 
of methyl  reserpate 18-p-bromobenzenesutfonate (Ie). 
The latter, m.p. 219-221 ° dec., was synthesized by reac- 
t ion of methyl reserpate with p-bromobenzenesulfonyl 
chloride in pyridine. Anal., Calculated for C29HaaN20~BrS : 
C, 54.97; H, 5.25; N, 4.42. Found:  C, 54.94; H, 5.54; 
N, 4.23. 

Reaction of the bromobenzenesulfonate with methanol  
was effected by heating at  100°C in a sealed vessel in the 
presence of triethylamine. Methanolysis of the ester pro- 
ceeded in high yield to form methyl 18-epireserpate methyl 
ether (IIa),  m.p. 239-241 ° dec., [~]~ = --37.5 (CHCla). 
AnM., Calculated for C~4Ha~N~Os: C, 67.27 ; H, 7.53; OCHa, 
28.97. Found:  C, 67.28; H, 7.57; OCH 8, 29.55. The water- 
soluble hydroehloride has m.p. 240-242 ° dec. Anal., Calcu- 
lated for Cz4H3,N~O 5 • HC1 • 1/~ H20: C, 60,81; H, 7.23; 
N, 5.91. Found:  C, 61.03; H, 7.15; N, 6.10. 

Methyl 18-epireserpate ethyl ether (IIb) was prepared 
by a similar ethanolysis reaction. The product, m.p. 229 
to 230 ° dee., had [~]~ = -- 27 (CHCla). Anal., Calculated 
for C25Ha4N~Os: C, 67.85; H, 7.75; N, 6.33. Found:  C, 
67.99; H, 7.82; N, 6.14. The hydrochloride had m.p. 233 
to 235 ° dec. Anal., Calculated for C25Ha4N205- HCh C, 
62.68; H, 7.37; N, 5.85. Found:  C, 62.96; H, 7.82; N, 5.42. 

By analogous processes displacements of the p-bromo- 
benzenesulfonate moiety by  other nucleophilic reagents 
have been carried out. Other substi tuted benzenesulfo- 
nares have also been employed. Tha t  the second methyl  
ether differs from the first only in the stereochemistry a t  
position 18 has been demonstrated by  relating the epi 
compound and methyl reserpate to common transforma= 
t ion products, in which the configurations a t  other points 
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was realized in the preparation of methyl reserpate 18- 
(3, 5-dimethoxy-4-ethoxyformyloxybenzoate) (Ib), a com- 
pound which has a hypotensive effect comparable to tha t  
of reserpine, bu t  which has a greatly decreased sedative 
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