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Abdmddcverine paImitate has been isolated from the fruit of Atalwdia nwnophgllp and ifespmthua cmudata 
both of the family Rutaceac. NMR shift reageot and mass spectral studies suggest the need for revision of the 
stmchm. of smxinc to 2. The rwisul stmcture is confinned by the ‘F NMR spccba of scvcrine and its 
&riVdtiVeS. 

A previous paper reported’ strum 1 for severine, a 
metabolite occurring as the palm&e ester in several 
citms relatives.‘3 This extra&e has now been isolated 
from the fruit of two further citrus relative-s, Aralanti 
monophylla’ and Hespemthusa cmulala.4 Duing this 
isolation work several liis of evidence suggested that 
the stmcture assigned to severine may require revision. 
These include, a consideration of the MS fragmentation 
patterns and a study of NMR shii reagents on severine 
and its derivatives. These indications have now heen 
con6nned by the “C NMR spectra of severine and its 
derivatives. These results indicate that the structure of 
severine should be revised to 2. 

Previous chemical work’ on severine showed that it 
was a benxamide of a tyramine ether. Rase of acid 
catalyzed hydrolysis showed that severine contained an 
ally1 ether group. Oxidation of severine with Jones 
reagent gave a ketone, severone, indicating the presence 
of a secondary alcohol group. Reaction of severine with 
lead tetraacetate yielded acetone, isolated as its 2.4-D 
derivative, indicating the presence of a 1,2diol group. 
These chemical data, along with spectroscopic con- 
siderations caused severine to be assigned shucture 1.’ It 
now appears that the lead tetraacetate oxidation results 
were missleading and that instead of a 12diol group the 
corresponding epoxide was present. The epoxide group 
was apparently opened up under the reaction conditions 
to give the corresponding l&ho1 which was sub 
sequently cleaved by the lead tetracetate. 

The main features of tire proton NMR spectra of 
severine and its derivatives were those signals assigned 
to the aromatic protons, one vinyl C-Me, two C-Me’s in a 
saturated system and an ally1 ether group. In the vinyl 
region were two one-proton triplets assigned to the vinyl 
proton of the ally1 ether group and the carbiiol proton of 
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lhe Recondary alcohol group. 
Titration of severine and its derivatives with incretuing 

amounts of Ruffodh resulted in downfIeld shifts to 
various degrees of many of the signals. This downheld 
shii of signals resulted in the uncovering of a previously 
unrecogniud one-proton triplet centered at 2.67ppm in 
severine. This triplet occurred at 273ppm in tbe pal- 
mitate ester. Wti increasing aliquates of the shift 
reagent this triplet moved downfield more slowly in the 
ester than in the alcohol, severine. The occurrence of 
this one-proton triplet suggested tbe presence of ad- 
ditional functionality in sever& and its chemical shift 
was consistent with the presence of an epoxide group! 
Its triplet nature indicated the presence of two adjacent 
protons. These spectral features support the presence of 
a 6’,7’-epoxide group and a 4’-OH group on a geranyloxy 
system. 

The mass spectra of severine and its derivatives in- 
dicated that the original emperical formula proposed was 
two mass units too high. In spite of the presence of an 
ally1 ether group it has now been possible to obtain 
molecular ion peaks for several severine derivatives 
supporting tbe revised emperical formula. In each case 
peaks were present which supported the presence of the 
C-hydroxy_6’,7’+poxygeranyl system. Diagonistic peaks 
supporting the revised structure in the case of severine 
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aremlc71and169aswe~asamolecularionpeakatmle 
409. Similar fragmentation patterns were followed by 
other severine derivatives (Experimental). 

The “C NMR spectra of severine and its derivatives 
gave strong support for the presence of four carbons 
singly bonded to oxygen on the geraayl side chain. “C 
NhIR assignments were made by comparison with 
Ii-hue correlation tables and internal consistency. 
Comparison of the ‘%I NMR spectrum of the previously 
repor& synthetic benzamide of Ogeranyltyramine (3) 
with that reportes for geraniol allowed assi8nments to 
the carbons of the side chain to be made. The assignment 
of the aromatic signals in the N-benxoykyramine frag- 
ment was made from readily available data.’ The 
assignment of the adjacent methylene carbons in the 

N-benzoyltyrank moeity was not uuambigous. The 
signals for these carbons came at 39.1 and 63.8ppm in 
2-phenyiethanol; at 40.2 and 43.7 ppm in 2-phenyl-ethyL 
amine; at 39.8 and 43.7ppm in 3,4dimethoxy-/?- 
phenethylamine;9 and at 41.9 and 36.4 ppm in N-benxoyl- 
Zphenylethyhunine. On the assumption that the position 
of the benzylic carbon would remain relatively constant 
in this series of compounds, the signals at 41-42 ppm are 
tentatively assigned to the benzylic carbon and those at 
35ppm assigned to the amino carbon in the severine 
derivatives. 

Comparison of the carbon NMR spectrum of the 
8eranyloxy derivative (3) with that of the related epoxide 
(4)’ permitted assignments of the 6’- and 7’&ns. 
Finally comparison of the spectrum of the synthetic 
epoxide (4) and acetate ester (7) with that of severine, 
sever& acetate (5) and palmitate (6) allowed complete 
assignments to be made of the natually occur&q series. 

The assignment of signals for the palmitate carbons of 
6 was made with the aid of data from methyl myris- 
tate.” These “C NMR data compel a revision of the 
.strWure for severine from structure 1 to 2. The UV 

Table 1. ‘)c NhfR data for SW& ad derivatives’ 

CO8POUlUl 3 4 7 5 2 6c 

* 131.5 

b 127.0 

f 128.9 

d 140. b 

. 167.0 

f 35.5 

a 42.2 

b b 

i 130.3 

J 115.1 

k 156.2 

1 65.3 

m 121.1 

n 136.0 

0 16.6 

P 40.0 

9 27.0 

r 124.6 

‘ b 

t 25.8 

” 17.7 

acetate Methyl 

*c.“te carbon91 

131.5 

127.7 

128.7 

140.0 

167.0 

35.4 

b2.2 

b 

130.2 

115.1 

158.0 

65.1 

121.3 

135.0 

16.6 

36.7 

27.8 

63.6 

58.0 

24.9 

18.7 

131.5 131.3 

127.8 126.9 

128.9 128.3 

137.0 137.0 

167.1 167.4 

35.5 3b.0 

42.2 41.4 

b b 

130.) 129.6 

115.) llb.8 

158.1 157.1 

65.0 6b.3 

119.9 123.0 

136.0 134.7 

13.0 13.0 

70.3 75.7 

32.2 32.5 

123.9 -60.6 

b 57.7 

25.8 21.6 

18.0 18.9 

21.0 21.1 

167.1 169.9 

131.3 130.8 

126.9 126.9 

128.4 128.1 

1bl.b 1bl.b 

167.b 166.6 

34.8 3b.0 

b1.b 41.3 

131.1 b 

129.7 129.5 

llb.8 llb.7 

157.4 157.1 

64.5 6b.0 

121.1 122.9 

134.7 136.9 

12.5 13.0 

75.2 75.1 

29.6 32.6 

62.1 60.0 

51.9 57.1 

24.7 24.9 

19.0 18.8 

c Sl&nala of th plmitats l ide chin ware l arf,9ned a. tollorn: 

C-l, 171.7; C-2, 34.2; C-3, 24.4; C-b, to C-13. 29.6; C-lb, 
31.8; C-15. 22.6; C-16. lb.0 ppa.10. 
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profile of severone and severine were essentially the 
same. ‘Ihe contriition of an a&unsaturated ketone 
chromophore to the UV spectnun would be swamped by 
the presence of the aromatic rings. Nevertheless, the 
presence of an a&msaturated ketone system in 
severone was indicated by the proton NMR spectnun A 
slight downfield shift of the one-proton triplet assigned to 
H-T occurred from 5.75 ppm in sever& (2) to 533 ppm 
in severone (8). 

Severhe palmitate (6) has been previously reported 
from Seuerinia buxifoh’ and Pambwus missionis? Thus 
compound 6 has now been found in four d&rent 
rutaccous species. These species are all classilied in the 
one subfamily, Aurantioideae, of the Rutaceae.‘* 

-AL. 

‘~NMRspcctraweretakcnonaJE0LPSlOOquippcdwith 
apulscdFTsystemqratingatl5.3JMHx.Tbesampkswere 
lockai oo the acetoDe D& solvent and an Jig& referenced to 
illtallal TM!& 

IsoMon oj srrmiru pabnitafe fmm Atalantia q onophy5. 
DliCdiUldgronndfNitOfAnronoph~~C.xtradedWitb 
bczane.solvclltwasnmovcdflomthcextractaandtheconcen- 
trataiextractskeptinarefr@atorovemigbt.Awbitsolid 
appearrdintbetbickoillIesolidwasco!lcctedbyfihrationand 
wasbed rqutally with cold bexane; m.p. 112-113” (bcnzeae). 
ThcIRspectmmwassuper-imposibkonthatofasampleof6 
isolated from Sec&nia bnxiiolh 

Isolution of &o&e p&nit&c frum Hcsperctlmsa crenulata 
I&dandgrotmdfruit6fIf.cn&tqob&alfromtbeCii 
Research Center, Universitv of California. Rive&de. was 
extracted with be&me. Sol&t was removcd’from tbc e&racts 
UldthenSidUCC~ OUllhlQlbWorhrpOflhC 
appropriate fracticms gave 6 q .u. 113-114’ from EtOAc. Tbc fR 
abb~spcctraw&eid&i&witbthosefromasampleof6 
isolated from S bnxi~dia 

Ma.w spectmf dolo a MS (m/c (rd. intcosii) 4o!q6pl+, 241(a) 

mr(6). 1690s) 12201). 120(100), 107cL3, loyW). Wz), 810, 
n(117),7lcl4), 5y94), 43(60). 

5 MS 45103) M+, 3920. 24108). uo(n), 239@), 2llCW, 
lsga), 15206). 151(86), 12209). 120(69), 109(37), 10X80), 77(56), 
71(%), 5Yao). 43000). 

6 MS 407(2),24lc3). uo(lO), 15207). 151(100). 1390, 122(6), 
121(5), 120(41), 1090.107(6). 10X30), Sya). 810,71(11), 57(11). 

8 MS m(l), 286(2), Ul(2). 24oc3), 168(4). 267(43), 266(E), 
122(13), 1X(8), 120(100), 111(6), 107(6), lQS(39), 83(13), El(E), 
7703). 6907). SY35), 410. 
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~someoftbe’sCNMRspectraandtoDr.B.C.Dasfor 
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fortimMalsupportintbeformofgrantNo.159. 
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