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A L K A L O I D  E X I D E S  

ringel0 Albini 

Ia. Classificatim 
+ - 

?he M d e  h t i m  ( 3-0 or ->-0 ) occlns in different ccrrpands, the chemical Lx2hnm of vhich - 
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be fd c3xiw the extractim ratim thm being or@dly  m t  in the tissues. As an 

exanple, axxi-le -Ncoddatim orurs in chlomfonn soluti- of st rychhe  or brucine m dading,  
11 

12 
and w M a t i m  bs been famd to carse -Ncoddatian of g h b .  Sxh -ti- are a @,la of 

In order to sinplify extracticn pmblera, in the pmxdre bas been chosen, of t i h t i n g  the 

mrnE the var ia~s classes of alkaloids is mifarm, the main grorgs being those of M l e  mi isoplimline 
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IIa. Sinple W e s  am3 a l e s .  
17 

m d e s  of simple W l e  alkdoids acanring in n a b  M u d e  tk-as of granine hon sp., - 

A sizeable gnup of --& are spi~-indDUzimxhbles, such as -1line (3) and its 7-iso 
23-24 25 26 

-3 rot*auiifoline d v i n y m o l i n e  hon sp., as well as related alldoids 

mtaining m a d d i t i d  wge~ ted  ring, arh as the wdes of @ k d n s  hon sp., 
27 

s*isoreric (iso)p-, s p e c i m l l i n e  ~ n d  mx-ime F= as wu as miwlline sp.? 

33 
(them~lealsohon-sp.), ~ i r e f m n R E o r v o l f i a s p . , v i n e r i d i n e E n d ~ h o n  

34 3233 
w s p . ,  a s U e U a s ~ - N c o d ~ ~ f ~  ' (hen- ' sp) of c1csely related s-. 
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Rlated colditi- been used in the inkFsting skdetm -tS of vckszke md sore Elated 
51 

w d e s  (9) to the mm-Fdlw - wratfidne derivatives (10). 'ik manring of such fl~~eatati~ll~ 

on dmk3zre m; e.g. they a n  twt cketvw3 with uleine -Noui& (ll), h h- t  with 

F A A  l& to n r l e o p l i l e  addition onto p x i t i m  13 ( f i w l l ~  oxidized by O2 to m i d c n e ) ,  and 

beatmPnt with PcCl to W d e i n e .  Ihe l,l- d e r i ~ t i ~  a~wla-  2od 

reh& wim W4 to an ~lI$timwL~h2.~ A synthesis leading to ttE vleine 

Wetm ( e . .  ~ 1 6 a v w 1 ~ i C r n e  (12)) i r c . ~ l s  the ckcw%tive additim of the -1 ester of 

53 
-i-lic acid l-coddes to i rdoWh@siUn 
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Y$B1 StemTadBLiM !+xi& (14) is similarly reacted Ca XB bnd m t a t i m  foLl& by lcss of a ole 

& mit and -1- to its 'mr" -, ValleMSe (15) takes plpz.  We last result arose the 

s~gg%tim that this via - Nzoddes rmy be operating in rn-, arrd ?&at m akdoi& Enising 
53 

ttmmgh m i s  path W be emsidered" na- artif&". 

0 
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24a(~.~=H).b(RR=bad) 25 
&-thine -& (a61 an interesting set of skeletm re~olsngerents: W, qm heating 

( 2 1 - 2 y a x x ~ t h i n e ,  uhen bxatecl with M T A  gives directly a nikm arising fran the addative cleavage 

ofthe- 
86 

' isamzoline, in tmm f& fran the m-isolated -cod&). k t i n g  with Pc 0 
2 

miss C5X6 tand cleavage to give the pp'imidimbxble (a) (uhich in tzm m&- acidic caditi- 

86 
reqe!stotheim(EI)  m d l o s e s M O t o y i e l d r a ~ ~ a ~ t h i n e  (33)); uhenlFAAisdadiffe~ent  

2 

bold cleavage C 4 m and w i n g  of the internediate catim (a) w i t h  qai& leads to 
16 21 

86 
a-zv=xWa-thine (31). 

F b a l Q  - m d a t i m  and tseatrant with PC 0 i s  useM for the in- 
2 

'm of a double kn3 tebem 

87 
piti- n and 8 to a basic ni- as in the case of m M c  acid derivatives. 

mk; as  it has been mentimed in the inbrdxtim, an -& sbu3m-e had been initially 

ath-ibuted to the latter alkaloid. 
2,3 

have been isolated fran m W  sanr~s, and importEnt Msynthetic M+ds for obtaining dirrers 

via -mb hare been dwised. Pus, alkaloids arising flm the fcarral -ling of mities 

imlude the -mdes of 1 4 d t i n e , 9 1  l l p i t q ~ ~ ~ i n e , ~  bi-toxiferine (mm ard di-des) B% 
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Scheme 3 
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Interestingly, several apcaFhins are 2metIvlated by Weatrent of the M d e  w i t h  SO (e.g. - 2 

6---46; th is  is a +bat in sore cases yields valuable W o i d s  fmn fronly amilable 
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IIIc Berber- and related dbloiSs 

2hi8 grmp includes the - M des Of Wl@dIE h sp. ,la and of te-ern and 
1-32 153 

ophioarpWftrmCcnydalissp. P n , k p i m - N c o d d e t n s b e e n o b t a i n e d h ~  ' SP. 

Flon ths synthstic pint of view, it my be roticed that while 1 ~ 1 - 2 m e ~ l t e ~ i ~ I . i n e  

of -- (521 a- e ~ l o p i n i n e  - M d e  ~ E F S  r% cleavage, possibly via 

cyclizatim to an awziridiru, 4 reamm@mt.14' ~irch m t i m  of ths - m t e s  ( f o w  
143- 144 

by air recoddaticn) leads either to ring cleavage a- to simple 2eqygaatim. 
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CHO 

PyolwheMsp.,160Eoldof fmnSteph;niasp., 161 and liwcine (57a.b, the tuo regio-ic 

N-oxides, but a single stereoisoner of each rn) hon sp. Wim a ebawodicodn s- & - 
164 

as the - ~ d e s  of cosul~ (~if i) sp.,lm i s q i ~ h  nm ?lidisia sp., and 
165 

tilkz.Tim fmn Tiliamra sp. 
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Ikblmiasp. ( t h e l a t t e r o r e a l s o f t w ~ s p . ) .  

As with other pehydm heterocycles, eakt of pyrmlizidine -NEod& with +xiflucaoacetic 6mkW'ide 

serves to in* a W l e  bcnd in the ring. k, the - M d e  ( 8 J ) ,  the ethyl hwlcgw of the alkaloid 

clpine, yielded the 1,7&?&ydm derivatives.= A reactim for W s  class of alkaloid e d e s  

is the M c m m t i m  into wrroles by k k t  w i t h  FaSOq at xon t q ~ ~ ? . ~  (the reactim wcolcs better 

in the of n-de ims). 
ax 

types uhich form this dsss of alkaloids, e.g. sinple quirnlizines swh as the -Nod& of epilup- Don 
a&ll 212 

sp., epilartoa10bine, and m37mixa3 fmn sp.; chaoacteristic 

fln~lquimlizine -~oxi& -dine (a), ~ m n  sp.;a4 the tricyclic derivative &sine -~oud& 
215 

h sp.; t e m l i c  -W& both of the sparksine tap, swh as t k e  of fmn 

~ m r o d e n m m s p . ~ ~ ~ ~ f ~ l l i n e f t w ~ s p . , ~ ~ ~ ~ o f t h e m t r i n e t a p ,  s u ~ a s t t o s e o f m t r i n e  

. 224 rn 
fmn sp., lehmmm, Ead 5,17-&@~mtrine Don Em3Esta sp.; I3rthracRls alkaloids swh 

225 
as lytfnine F d e  Dcm sp. ~~, a repulsive alkaloid Don Coccinella sp., is a 

m 
pdwckopyrido [2,l,€&]quim~izine +d&. 

Treatnmt of -Noxi& with acetic e i d e  ks been ir;ed for in- a double tad into the ring, e.g. 

229 . .  
for -dine (ma) into -idire; s m l a r  rectia~ hme hem mprted for 

m z31a 
1- - M d e  wd for related capm&, in view of the syntfrsis of -id derivatives. 

r*1 the other bn3, heating m@aridine in OMF causes a Nisenheimer -t to yield 6lb. - A 
s y n w s  of allmtridine (€2) kgiw w i t h  a &midative d t i m  to W r i b  w d e .  

231b 
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of m q t m m m e  . . (64) Pon sp. (pie of & few cases uhere a nibue flmtim, rather thw w 

aliptrrtic M d e ,  is m t ) 2 m  as wW as of m.p-ine. mpelhnz 
249 ,.= md zeraccnine (66) mm 
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