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'H NMR DATA OF MONOTERPENOID INDOLE ALKALOIDS 

Maur i  Lounasmaa and A r t o  Tolvanen 

T e c h n i c a l  U n i v e r s i t y  of H e l s i n k i ,  Department of Chemist ry ,  

L a b o r a t o r y  f o r  Organic  and B i o o r g a n i c  Chemist ry ,  SF-02150 Espoo, F i n l a n d  

A b s t r a c t  - 'H NMR da ta  of 163 monaterpenoid i n d o l e  a l k a l o i d s  a r e  

p resen ted  i n  d iagram fo rm.  

INTRODUCTION 

I 
P rog ress  i n  n u c l e a r  magne t i c  resonance has been enormous d u r i n g  t h e  p a s t  I 5  yea rs .  

Modern i n s t r u m e n t s  equipped w i t h  superconduc t ing  magnets and improved d a t a  p r o c e s s i n g  systems 

a l l o w  s t r u c t u r e s  o f  complex n a t u r a l  p r o d u c t s  t o  be c o m p l e t e l y  so l ved .  A long  w i t h  I 3 c  NMR, h igh  

r e s o l u t i o n  'H NMR w i t h  i t s  a b i l i t y  t o  d i s t i n g u i s h  a l l  t h e  i n d i v i d u a l  p r o t o n s  of  t h e  unknown 

m o l e c u l e  has become a h i g h l y  va lued  t o o l .  

A  few summaries o f  t h e  'H NMR da ta  o f  i n d o l e  a l k a l o i d s  h a r  a l r e a d y  been pub l i shed .  

2 The r e v i e w s  compi led by  Crabb cove r  t h e  whole a l k a l o i d  f i e l d  ( i n c l u d i n g  13c NMR), b u t  r e l y  on 

3 
s e l e c t e d  examples o n l y .  The e a r l i e r  ca ta logues  o f  i n d o l e  a l k a l o i d s  b y  Hesse and Gabe t ta  and 

~ u s t i c h ~  and some tex tbooks ,  e .g .  t h e  one b y  co rde l15 ,  c o n t a i n  f r a g m e n t a r y  ' H  NMR i n f o r m a t i o n .  

I 
The p r e s e n t  r e v i e w  i s  i n t e n d e d  t o  se rve  as a  r e f e r e n c e  c o l l e c t i o n  of  i n d o l e  a l k a l o i d  H NMR data 

1  and a s s i s t  i n  e l u c i d a t i n g  t h e  s t r u c t u r e s  o f  new a l k a l o i d s .  The H NMR c h a r a c t e r i s t i c s  o f  t h e  main 

s t r ~ c t u v a l  c l a s s e s  a r e  p resen ted  i n  an easy- to-use form. 

GENERAL REMARKS 

The l i t e r a t u r e  i s  covered f r o m  1979 t o  mid-1985, w i t h  t h e  i n c l u s i o n  of some e a r l i e r  s t u d i e s .  

On ly  c o m p l e t e l y  o r  n e a r l y  c o m p l e t e l y  ass igned  s p e c t r a  a r e  rev iewed.  Rearranged monoterpenoid 

i n d o l e  a l k a l o i d s  (e .g .  Cinchona) a r e  n o t  i nc luded ,  and f o r  t h e  sake of m a n a g e a b i l i t y  t h e  rev iew 

i s  l i m i t e d  t o  n a t u r a l l y  o c c u r r i w  Compounds and some of t h e i r  s imp le  d e r i v a t i v e s  (e .g .  a c e t a t e s ) .  

The a l k a l o i d s  a r e  ar ranged i n  o r d e r  o f  i n c r e a s i n g  m o l e c u l a r  w e i g h t  (monomers f o l l o w e d  by 

b i z - i n d o l e  a l k a l o i d s ) .  Each e n t r y  i s  p r o v i d e d  w i t h  t h e  a l k a l o i d  name ( t h e  one used i n  the  

o r i g i n a l  paper ) ,  m o l e c u l a r  formula,  spec t romete r  f requency,  s o l v e n t  and an a b b r e v i a t e d  r e f e r e n c e .  

Complete r e f e r e n c e s ,  as w e l l  as t h e  a l p h a b e t i c a l  l i s t  o f  a l k a l o i d s ,  a r e  p resen ted  a t  t he  end o f  

t h i s  r e v i e w .  



The s t r u c t u r a l  f o rmu lae  a r e  drawn as i n  t h e  o r i g i n a l  r e p o r t s  excep t  i n  some cases where i t  was 

necessary t o  mod i f y  t h e  o r i g i n a l  d raw ing  s l i g h t l y .  Fo r  c l a r i t y ,  numbering of carbon atoms i n  t h e  

fo rmu lae  has been o m i t t e d  excep t  f o r  numbers t h a t  appear i n  t h e  name o f  t h e  a l k a l o i d .  

Chemical s h i f t s  a r e  g i v e n  as &va lues  i n  ppm d o w n f i e l d  f r o m  i n t e r n a l  TMS ( u n l e s s  o t h e r w i s e  

n o t e d ) ;  CDCI3 i s  p r e f e r r e d  as s o l v e n t .  Coup l i ng  c o n s t a n t s  a r e  g i v e n  i n  Hz and appear i n  

parentheses i n  o r d e r  of magni tude.  

The common a 1 6  - n o t a t i o n  o f  p r o t o n s  i s  i n d i c a t e d  n o r m a l l y .  N o t a t i o n s  a l b ,  AIB, RIS, 

a x i a l l e q u a t o r i a l  ( a x l e q )  and exolendo ( e x l e n )  a r e  used as i n  t h e  o r i g i n a l  paper .  O the r  

a b b r e v i a t i o n s  used th roughou t  t h i s  work a r e  s ( s i n g l e t ) ,  d  ( d o u b l e t ) ,  t ( t r i p l e t ) ,  q ( q u a r t e t ) ,  

q u i n t  ( q u i n t e t ) ,  sep t  ( s e p t e t ) ,  m ( m u l t i p l e t ) ,  b r  (b road) ,  na (na r row)  and def (deformed) .  

S u p e r s c r i p t i o n s  a, b, c  e t c .  denote i n t e r c h a n g e a b l e  ass ignments.  

A d d i t i o n a l  dd ta  and remarks are ga the red  i n  no tes .  We a p o l o g i z e  i n  advance f o r  any omiss ions and 

e r r o r s  t h a t ,  d e s p i t e  careful p roo f - read ing ,  may appear i n  t h e  t e x t .  We hope t h a t  t h i s  c o l l e c t i o n  

w i l l  p rove  u s e f u l  f o r  chemis ts  i n v e s t i g a t i n g  a l k a l o i d s .  
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NAME: I'l-Hydr0xyib0phyl1jdiii MI: I 4 0  

FREQUENCY: 4W MHz SOLVENT: COCll HF: C20H21N203 

REFERENCE: (40) I. Kan ef a , . ,  Tetrahedron Lef t . .  1980, 11. 1363. NO: 62 
WTES: 

MA*: Raurubaine Mi: 340 
I R t Q C N C Y :  200 MHz SOLVENT: COC13 Mi: CZoW24N203 

REFERENCE: 147) P .  Sierra a, C o l l e c t .  Czech. C h m .  C m u n .  NO: 63 

I % ? .  B. 2912. 
MOTES: 

1 .93  ddd 115.3. 11.4, 7.91 

6 .61  br d (7.8, 0.9, 0 . 6 )  2.69 d (16.01 

2.71 r 
2.55 r 
3.98 br d (4.5, 1.5) 3.10 ddd 18.0, 4.5, 1.51 

1.72 ddd (14 .6 .  4.5. 1.51 
2.11 ddd (14.6,  4.5. 1 .6 )  

NAME: Valleldmine U: 140 
FREQUCNCI: I W  U H i  SOLVENT: COC13/C030D W: C20W21N~03 

R r m r n c r :  1421 P. perera e t  & I . .  p l a n f a  ~ed., 1984, ag, 251. NO: 6 r  
NOTES: 

2.95-2.83 m 

1.81 dddd 114.2, 11.3. 4.6. 1.81 

4.07 d (17.21 
7.48 br d (1.9, 1.2)  

7.07 ddd 17.9, 7.9. 1.21 
1.10 b, d 17.9, 1.2) 

9.50 br r 
3.74 s , H H 3.81 d (10.71 

4.19 d (10.7)  
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INDEX OF ALKALOIDS 

0-Acetylvallesarnine 

Affinisine 

Afrocurarine 

Ajmalicine 

Ajrnaline 

Akuammidine 

Akuammigine 

Akuammiline 

Albifloranine 

16,17-Anhydrotacamine 

Apparicine 

Aricine 

Aristoserratenine 

Aristoserratine 

Cadambine tetraacetate 

Cathenamine 

Conopharyngine 

Coronaridine 

17-Oeacetoxyleurosine 

17-Oeacetoxyvinblastine 

Oeacetylakuammi line 

Deacetyldeformoakuamrnil ine 

N-Deacetylisoretuline 

N-Deacetylretuline 

16R-Decarbomethoxytacamine 

16s-Decarbomethoxytacamine 

Deethylibophyllidine 

N-Deformylvincristine 

1,2-Dehydrodeacetylretuline 

Oeserpidine 

NO Ref 

106 10 

119 10 

107 55 

113 42 

31 16 

147 70 

71 47 

47 10 

72 16 

73 47 

120 52 

88 37 

51 18 

3 7 

114 56 

9 13 

32 27 

121 58 

146 69 

66 44 

125 52 

54 37 

159 75 

160 75 

74 31 

39 31 

16 19 

17 19 

18 18 

19 18 

20 20 

161 76 

10 14 

143 63 

Uiaretylajmaline 

Diacetylsandwichine 

Diacetylsarpagine 

Dichomine 

Difforlemenine 

20R-18.19-Dihydroxypseudo- 
vincadifformine 

(+)-Eburnamine 

(-)-Eburnamonine 

Ellipticine 

16-Epiaffinine 

19-Epiajmalicine 

Epicathenamine 

19R-Epiheyneanine 

20-Epi-ibophyllidine 

16-Epi-E-isositsirikine 

16-Epi-2-isositsirikine 

(+)-20-Epipandoline 

16-Epitacamine 

Ervafolene 

Ervafoline 

Ervahanine A 

Ervahanine B 

Ervahanine C 

G - 

Geissoschirine 

Geissoschirol 

Gentiacraline 

H - 
Haruntinine 

Heyneanine 

Hobartine 

3R-Hydroxycoronaridine 

21-Hydroxycyclolochnerine 

10-Hydroxydeacetylakuammiline 

No Ref. 

130 10 

131 10 

122 16 

21 21 

123 59 

109 50 

22 15 

11 15 

1 6  

41 32 

75 47 

67 44 

89 42 

42 20 

90 44 

91 44 

92 50 

93 18 

150 72 

151 73 

156 49 

157 49 

158 49 

46 29 

76 48 

23 22 

141 67 

134 53 

94 37 

12 11 

95 51 

58 39 

108 31 
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NO Ref 

20s-Hydroxy-l,2-dehydropseudo- 
aspidaspermidine 24 18 

23-Hydroxy-2,16-dehydroretuline 77 14 

16s-Hydroxy-16.22-dihydroapparicine 4 8 

18-Hydroxy-20-epi-ibophyllidine 

19R-Hydroxy-20-epi-ibophyllidine 

19s-Hydroxy-20-epi-ibophyllidine 

19-Hydroxy-20-epipandoline 

19'-Hydroxyervafolene 

19'-Hydroxyervafoline 

3-(8-Hydroxyethy1)-coronaridine 

10-Hydroxygeissoschirol diacetate 

146-Hydroxygelsedine 

10-Hydroxyheyneanine 

19-Hydroxyibophyllidine 

16-Hydroxyisoretulinal 

12-Hydroxy-11-methoxydiaboline 

195-Hydroxytacamine 

17-Hydroxytacamonine 

19-Hydroxyvandrikine 

I - 

Ibophyllidine 

3-Isoajmalicine 

lsoajmaline 

(-)-Isoeburnamine 

3-Iso-19-epiajrnalicine 

Isomalindine 

3-Isorauniticine 

Isoretuline 

Isosandwichine 

E-lsositsirikine 

2-lsositsirikine 

lsovallesiachotarnine 

L - 

Leurosine 

M - 

Malindine 

Matopensine 

Mauiensine 

Mavacurine 

Melinonine-E 

(-)-N-Methoxycarbonyl-11,12- 
dimethoxykopsinaline 

(-)-N-Methoxycarbonyl-12- 
methoxykopsinaline 

(-)-N-Methoxycarbonyl-11,12- 
methy lened ioxykops ina l ine  

12-Methoxy-14,li-dehydrovincamine 

11-Methoxytabersonine 

Nb-rnethylantirhine 

17-0-Methylkribine 

Methyl reserpate 

N - 

Normacusine B 

P - 

(+)-Pandoline 

Peduncularine 

Peduncularistine 

Pericyclivine 

Picraline 

Polyneuridine 

Pseudovobparicine 

0 - 

Quebrachidine 

Raucaffricine 

Raucubaine 

Raucubainine 

Rauflorine 

Rauniticine 

Rescinnamine 

Reserpine 

Retuline 

Rosibiline 

Rosicine 

No Ref 

33 10 

35 29 

8 12 

139 64 

136 64 

137 64 

116 57 

102 53 

38 24 

56 38 

135 63 

13 16 

82 22 

2 6 

98 50 

5 9 

29 25 

40 16 

133 52 

83 16 

148 7 

84 10 

140 66 

63 41 

99 41 

6 10 

85 47 

145 63 

144 63 

57 19 

34 28 

44 33 



No Re f .  No Ref. 

S - v - 
S o r e l l  i n e  

S t re rnpe l i op ine  

S t r y c h n i n e  

S t r y c h n o z a i r i n e  

S t rychnoxan th ine  

Tabersonine 

Tacamine 

Tacarnonine 

Tasmanine 

T e t r a h y d r o a l s t o n i n e  

T r i a b u n n i n e  

T r i c h o p h y l l i n e  

V a l l e s i d c h o t a m i n e  

Va l l esamine  

V a n d r i k i d i n e  

V a n d r i k i n e  

V i n b l a s t i n e  

Vincamaj ine 

Vincamedine 

V i n c a r o d i n e  

V i n d o l i n e  

V i n d o l i n i n e  

Voachd lo t i ne  

V o a f r i n e  A  

V o a f r i n e  B 

V o a p h y l l i n e  

Vobasine 

Vobasino l  

V o b p a r i c i n e  
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