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Abstract-Structure and relative configuratron of the alkalotd augustamine were established by full spectral 
analysts 

INTRODUCTION 

The new alkalord augustamme has been isolated from 
Crmum augusturn Rox and Its purdicatron and bnef 
charactertzatron as new base ‘2’ has been published m 
[l] A six-membered alkalotdal rmg system, contam- 
mg a methylenedtoxy phenyl system, wtth sum 
formula C17H19N04 was derived from UV, IR, mass 
spectral and 60 MHz ‘H NMR data It did not belong 
to the epoxy alkaloid family. The 300 MHz ‘H NMR 
and 20MHz ‘%Z NMR studies of augustamme have 
now been completed, the results of whrch led to the 
structure and relatrve configuratron of augustamme 
presented m this paper Augustamme has a specrtic 
rotation of [(Y]? = -83 0” (CHCls, c 1 4) 

RESULTS AND DISCUSSION 

The 3OOMHz ‘H NMR spectra of augustamme 
allow the rdentrficatron of a seven-, a four- and a 
one-spin system m addttron to the signals for methy- 
lene droxy, two paru-posrtroned aryl- and three N- 
Me-protons tdentrfied m [l] Together with the m- 

*Part 4 m the series “Alkaloids of Crmum augusturn” 
For Part 3 see Frahm, A W , Ah, A A and Katmg, H 
(1981) Phytochem&ry 20, 1735 
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formatron from the “C NMR spectra, which reveal 
stgnals for five quaternary (s), six tertiary (d), five 
secondary (t) and one primary (4) carbons, srx struc- 
tural fragments could be derived m accordance with the 
sum formula Cr7Hr9N04 (Scheme 1) 

The systematic combination of these fragments 
taking advantage of all spectral information led to 
the planar formula of the required six-membered ring 
system of augustamine as 1 
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The proton signal assrgnment to specific protons has 
been done on the basis of theu shafts, multiphcrtres 
and theu couplings Proton-proton interactions have 
been evaluated by selectrve decouphng as well as by 
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Scheme 1 Structural fragments of augustamme 
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the size of their couplmg constants, as far as they 
could not be derived directly from the normal spec- 
trum or by subspectral analysis In the case of spec- 
tral overlapping of parts of the four- and seven-spm 
systems spectra simulation could overcome these 
dlfficultles The complete data set 1s found in Table 1 
There are no exchangable protons The seven-spm 
system consists of the protons H-5b, H-Sa, H-3a, 
H-5/3, H-&q H-4fi and H-4a The signal at S 4 26 
assignable to H-5b 1s observed as a doublet, couplmg 
with the signal appearing as a multlplet at 6 4 13 
belongmg to the proton H-5a, which on uradlatlon 
causes the H-5b signal to collapse to a singlet 
Additionally the multlplets at S 1 84 and 1 67 due to 
H-5P and H-5cu are slmphfied The residual sphttmgs 
are missing a 4 0 and 3 4 Hz coupling, respectively 
The low field shift of the vlclnal protons H-5a and 

H-5b would not fit with an oxlran ring system and 
must originate from one oxygen substltuent each 

The signal at S 2 39 as a doublet of doublets 1s 
attnbutable to H-3a, the uradlatlon of which induces 
slmphficatlon of both the multiplet signals at S 1 35 
and 1 25 correlated to H-4/3 and H-4a Selective 
decoupling of Hda afforded, as expected, a collapse 
of the H-3a signal to a doublet The multlplet of 
H-Qfl simplified with the disappearance of the large 
coupling (- 14 7 Hz) Furthermore the signals of H- 
5a and H-5P showed a slmphfied sphttmg pattern 
This 1s evidence for a vicmal hnkage between the 
gemmal protons H-4a and H+ and H-5a and 
H-5j3, which also show a gemmal coupling The four- 
spm system consists of the H-2, H-2’, H-l and H-l’ 
protons, each one of which couples with all three 
others The low field shift of H-2 and H-2’ m com- 

Table 1 300 MHz ‘H NMR spectrum of augustamme* 

Proton Qpm) Multlphclty Coupling 
protons 

J (Hz) 

H-l 1 6 68 
H-8 6 55 
0-CHL-0 5 85 
H-7 5 78 
H-Sb 4 26 
H-5a 4 13 

s 
s 

s 

SI 
ddd 

H-2 3 27 ddd 

H-2’ 2 47 ddd 

H-3a 2 39 

H-l 2 25 

dd 
broadened lines 

ddd 

N-Me 
H-l’ 

2 20 
1 91 d:d 

H-Q3 1 84 dddd 

H-5lX 

H-4@ 

H&i 

1 67 dddd 

1 35 dddd 

1 25 dddd 

- - 
- - 
- - 
- - 
5b, 5a 44 
5a, 5b 44 
5a, 5a 34 
5a, 5P 40 
271 90 
2,2 97 
2, 1’ 49 
2’, 1’ 110 
2’,2 -97 
2’, 1 60 
3a, 4a 36 
3a, 40 35 
1,l’ -134 
1,2 90 
1,2 60 

- - 

l’, 1 -134 
l’, 2 110 
l’, 2 49 
5&5a -146 
5P, 4a 123 
5& 48 42 
SB, 5a 40 
5w 5P -146 
5a,4a 43 
5%48 39 
5a, 5a 34 
4/3,4a -147 
48,5a 39 
48,5l3 42 
48,3a 35 
4a, 48 147 
4% s/3 12 3 
4cz, 5a 43 
4a, 3a 36 

*Solvent CDCl, 
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Table 2 20 MHz ‘jC NMR spectrum of augustamme* 

Carbon S(ppm) mulhphclty Carbon S(ppm) multiphclty 

C- I 
C_ 9710 
C-lla 
C-7a 
C-8 
C-l 1 
0-CHIO 
c-7 
C-5b 

147 64 s 
145 18 s 
133 58 s 
131 38 s 
10694d 
10456d 
10087t 
IOOlld 
78 53 d 

C-5a 
C-3a 
c-2 
C-llb 

d 
54 32 t 
47 80 s 
39 61 q 
38 32 t 
20 89 t 
1702t 

*Solvent CDC& 
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Scheme 2 Mass spectral fragmentation of augustamme 

The next peaks of lower relative abundance were 
noticed at m/z 215 with a composttton C13H1,03 (a) 
(Scheme 2) and m/z 201 with a composrtron C12H903 
(b) under removal of C4HsN0 and C5HloN0, respec- 
tively Again the formyl radical IS ehmmated m ad- 
dition to either species c or d This indicates opening 
of the pyrrohdme ring F m addition to that of D and 
E Fragment tons a and b are hkely to have substituted 
benzopyranyl structures 

Augustamme IS btogenetrcally linked to the 6- 
hydroxy alkalotds m the crinme series (Scheme 3), 
whtch on hydrolyses of the half ammal function, N- 
methylatron and rotation around the C-1la-Cllb 
axis could form the cychc benzaldehyde acetal struc- 
ture The vtcmal dtol moiety could originate from 
oxiran ring opening 
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Scheme 3 Possible blogenetlc relatIonshIp of augustamme to 
other 6-hydroxy alkaloids of the cnmne series 
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