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A New Phenylquinolizidol of Heimia salicifolia 

In  cont inuing our studies on the alkaloids of Heimia 
salicifolia Link  and Ot to  we have  established the  presence 
of 2-hydroxy(a)-4-(3-hydroxy-4-methoxyphenyl)  (e)-trans- 
quinolizidine (I) in ex t rac ts  of young  seedlings of H.  
salici/olia. A phenolic 4-phenylquinol iz idine der iva t ive  
such as I has been pos tu la ted  as an in te rmedia te  in the  
biosynthesis  of the  lactonic ly thraceous  alkaloids t-~. 
Such an uncoupled and nonesterif ied phenylquinol iz idol  
has not  been previous ly  identif ied in this or re la ted species. 

Dur ing invest igat ions  of the  sequent ia l  appearance  of 
the  alkaloids of H. salici/olia the  presence of two un- 
known alkaloids in 7-day-old seedlings was observed ~. 
We cont inued wi th  these studies and have  determined 
tha t  one of the  compounds  is the  phenylquinol iz idol  I by  
direct  comparison wi th  a synthe t ic  sample. We found 
tha t  I accumula tes  only in re la t ively  young seedlings. I t  
could no t  be found in the  seeds, in 2-week-old seedlings a 
in 5-6-month-o ld  plantlets ,  or in ma tu re  plants.  

Seedlings (5-day-old) and some ungermina ted  seeds 
were dried (6.7 g), and ex t rac ted  (blender) wi th  aceta te  
buffer at  p H  5. Undesirable  mater ia l  was e l iminated  
f rom this  solution wi th  CttC1 a. CHC13-MeOH (4:1) 
ex t rac t ion  at  pIK 8.5-9, gave the  desired alkaloids 
(25.7 mg). 

R2 I, RI =OH,  R 2 = H  

II, R1 = I'1, R2 = OH 
OCH3 III, R~, R=, = 0 

Compound I, (0.6 rag) was obta ined by  prepara t ive  
TLC [A1203GF254, NH~ sa tura ted  benzene-MeOH (190:10), 
double development ,  followed by  NH~ sa tura ted  E tOAc-  
E t O t t  (210:2.5)]. T h a t  the  na tura l  compound  was 
ident ical  wi th  the  synthet ic  compound  was verif ied by  
TLC (3 a lumina  and 7 silica gel systems) and by  mass 
spectrometry .  

I possesses the  same s tereochemis t ry  (C-2 oxygen  axial,  
phenyl  r ing equatorial ,  n i t rogen spin pair  axial) as all 
the  Heimia alkaloids. We  have  not  de tec ted  the  equator ia l  
alcohol in any p lan t  mater ia l  analyzed.  

Condensat ion of pelletierine wi th  isovanil l in 6, ~ gave 
2-keto-4-(3-hydroxy-4-methoxyphenyl)  (e)-trans quinolizi-  
dine ( I I I ) ;  mp 136-138 ~ (MeOH or MeOH-acetone) ,  
repor ted  162-163 ~ and mp 139-140 ~ (Et20);  7-KBrma~ 
cm -1 2780 (trans quinolizidine),  1730 (CO); N M R  
(CDCl~)d 7.02 (s; 1H), 6.85 (s; 2H), 5,75 (s; 1H exchangable  
wi th  D20), 3.92 (s; 3H), 3.24 (q, J = 12 and 3 Hz ;  1H), 
1-2.90 (m; 13H); mass spec t rum M+' 275.1519, calcd for 
C16H2103N 275.1516. Benzyla t ion  gave 2-keto-4-(3- 
benzyloxy-4-methoxyphenyl)(e)- t rans-quinol iz idine,  rap, 
N M R  and I R  as reportedS. 

Reduc t ion  of I I I  (as the  t e t r apheny lbora te  salt6) wi th  
sodium borohydr ide  gave, as expected,  a minor  (the 

axial,  I) and a major  (the equatorial ,  II) compound.  The  
mix tu re  was resolved using column ch romatography  
[alumina, basic, I ;  CHCI a plus increasing amoun t  of 
MeOH 2-10 %)j followed by prepara t ive  TLC, ~AlgOaGF25~; 
N H  a sa tura ted  CHC13-EtOH (19:1.3), double develop-  
ment ,  or N H  3 sa tura ted  benzene-MeOH (19:1.2), t r iple  
developmentJ .  

2 -Hydroxy  (e)-4- (3-hydroxy-4-methoxyphenyl)  (e)- 
trans quinolizidine (II) gave mp  158-159 ~ (lXleOH-EtOAc) ; 
Z lV[eOHma~ nm 282 (log e = 3.5); addn of N a O H  (0 .5N 
gave 292; y KBrnzax cm -1 3380 (OH), 2780 (tram quinoli-  
zidine), N M R  (CDC1 a + d e acetone) 6 6.80 (s; 1H), 6.70 
(s; 2H), 3.75 (s; 3H), 3.50 (m; 2H, one exchangable  wi th  
D~O), 2.85 (q; J = 11 and 2.5 Hz ;  1H), 1-2.80 (m); 
mass spec t rum M+ 277.1682 calcd for C16H~OaN 277.1672. 
Benzyla t ion  gave 2-hydroxy(e)-4-(3-benzyloxy-4-metho-  
xyphenyl)  (e)-trans quinolizidine,  I R  as repor ted  s. 

2 -Hydroxy  (a)-4-(3-hydroxy-4-methoxyphenyl)  (e)-trans 
quinolizidine (I) gave mp  94-95 ~ (EtOAc);  y KBr~a~ 
cm -1 3380 (OH), 2850, 2800 (trans quinolizidine);  
,~ MeOH~a~; nm 282 (log e = 3.45), addn of N a O H  (0.5 N) 
gave 289; N M R  (CDC13) d 6.95 (s; 1H), 6.75 (s; 2H), 
4.10 (broad t ;  2H), 3.85 (s; 3H), 3.25 (m; 2H), 1-2.90 (m); 
mass spec t rum M+" 277.1679, calcd for C16H2~O3N 
277.1672, found for na tu ra l  I 277.1680. 

Studies to de termine  the  na tu re  of the  second compound  
present  in the  seedlings and to de te rmine  the  possible 
b iosynthet ic  significance of I are in progress. 

Zusammen]assung. 2-Hydroxy(a)-4-  (3-hydroxy-4-meth-  
oxyphenyl)(e)- trans-chinolizidin,  eine Verbindung welche 
die s t rukturel len  Merkmale  eines vorgeschlagenen bio- 
synthet ischen Zwischenproduktes  der  lactonischen Ly- 
thraceae Alkaloide besitzt,  wurde  in Siimlingen yon 
Heimia salici[olia nachgewiesen.  
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