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Abstract-Two lsomenc melampohdes, melampomagnohde A and melampomagnohde B, were Isolated from the 
newly formed leaves of Magnolra grund~~ora Then stereochermcal structures were estabhshed by spectroscopic means, 
and by chermcal correlation wrth soulanganohde A and parthenohde, respectively 

INTRODUmION 

In a contmuauon [l] of our study of the C-14 partially 
oxldlzed melampohdes of fanuly Magnohaceae, examm- 
atlon of the newly formed leaves of Mugnolra grundrfloru 
L yielded two novel compounds melampomagnohde A 
(1) and melampomagnohde B (2) This paper descIlbes the 
lsolatlon, structure elucldatlon and correlation of 1 and 2 
with soulanglanohde A (3) and parthenohde (4), 
respectively 

RESULTS AND DISCUSSION 

An ethanohc extract of the newly formed leaves of M 
grandlflora yielded the hltherto unreported melampohdes 
melampomagnohde A (1) and the more polar melampo- 
magnohde B (2), upon solvent partltlonmg then repeated 
chromatography Melampomagnohde A (l), C15H2004, 
mp 177-178”, showed IR absorption bands and ‘H NMR 
signals sumlar to those reported [l] for soulanglanohde A 
(3), except for the absence of the charactenstlc C-l olefimc 
proton The presence of a C-1(10) epoxlde group was 
suggested by the 13C NMR signals at 662 6 (d) and 63 3 
(s) Also, unhke soulangmnohde A (3) [ 11, the hydroxy- 
methyl group appeared m the ‘H NMR spectrum as a pour 
of double doublets (J = 6 0 and 12 0 Hz) centred at 63 50 
and 3 95 This pattern was attnbuted to gemmal coupling 
with additional coupling with the hydroxyl proton, as lt 
was sharpened up to a pair of doublets (J = 12 0 Hz) 
upon deutenum exchange 

The stereochermcal structure of melampomagnohde A 
(1) was confirmed by monoepoxldatlon of soulangi- 
anohde A (3) usmg m-chloroperbenzolc acid, the product 
was mdlstmgulshable from melampomagnohde A (1) 
Smce epoxldatlon would be expected to proceed penpher- 
ally [2], the stereochemlstry at both C-l and C-10 should 
bt2.R 

Melampomagnohde B (2), C15H2204, mp 174175”, 
could only be separated from melampomagnohde A (1) by 
flash chromatography [3] Its ‘H NMR, “C NMR slg- 
nals (Table l), and IR absorption bands were similar to 
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those reported for parthenohde (4), except for the absence 
of the C-14 methyl group, and the presence Instead, of a 
hydroxymethyl group (see Experunental) In addrtion, the 
endocychc proton (H-l) appeared m the ‘H NMR spec- 
trum as a broad tnplet at 65 75 (J = 7 0 Hz) Its de- 
shielded posltlon relative to that of parthenohde (4) 
suggested a CIS relationstip with the hydroxymethyl 
group PI 

The structure of melampomagnollde B (2) was further 
confirmed by acetylation to yield the acetate 5 and 
manganese dloxlde oxldatlon to the a&unsaturated 
aldehyde 6 with ‘H NMR and 13C NMR signals (Table 1) 
m agreement with their proposed structures The stereo- 
chenucal structure of 2 was unambiguously estabhshed by 
the reuo- and stereo-specific allyhc oxldatlon [4] of 
parthenohde (4) with selenium dioxide and t-butyl hydro- 
peroxide Melampomagnohde B (2) was the major pro- 
duct of this reactlon (79 %) with only a trace isolated of the 
aldehyde 6 

EXPERIMENTAL 

Mps uncorr, IR 7-9x soln tn CHC& unless othenvlse 
qedied, ‘H NMR 60 or 90 MHz, CDCl,, TMS as mt standard, 
“C NMR 15 03 MHz, CDQ, TMS as tnt standard The plant 
matertal was collected m July 1980 on the campus of The 
Umverstty of M~sslss~pp~, Umversrty, Miss~ssippt, U S A, and 
was Identified by Professor Thomas Bullen, Biology Department 
of the same umverslty Parthenohde (4) and soulangtanohde A (3) 
used m thts mvestlgatton were isolated as prevtously reported 
[S, 1, respecttvely] 

Isolatron ofmelampomagnoltdes A (1) and B (2) The dned and 
powdered newly formed tender leaves (1 5 kg) of M gram&flora 
were extracted by cold percolation with 95 y0 EtOH The extract 
(102 g) was partItIoned between Hz0 and CHCl,,and the CHCl, 
solubles were further partttloned between n-hexane and 10% aq 
MeOH Chromatography of the methanoltc fraction (29 g) on 
s&a gel usmg CHCls as solvent gave a crystalhne fraction 
(176 mg) that was tlash chromatographed on slhca gel uang 
MeOHC6H, (1 9) (R, values 0 20 and 0 27 on TLC) as solvent 
to gwe the followmg two compounds m the order of their elutton 

Melampomagnolade A (I), crystalhzed from Et,0 to gtve fine 
needles (49 mg), mp 177-178”, [aID - 19” (CHCla, c 0 12), 
IR YEIS cm-’ 3620 and 3490 (OH), 1758 (CO) and 1662 and 
1670 (C=C), ‘H NMR (CDCl,) 6185 (3H, s, Me+, 2 52 (lH, s, 
exch OH), 3 50 and 3 95 (2H, each dd, J = 6 0 and 12 0 HZ, 
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8 2 CH20H 
4 5 CH20Ac 

6 CHO 

Table 1 13C NMR data for compounds 1 and 2 and their denvatlves (15 03 MHz, 
CDCls, TMS as mt standard) 

C 1 2 5 6 

1 
2 
3 
4 
5 
6 
I 
8 
9 
10 
11 
12 
13 
14 
15 
Acetate GO 
Acetate Me 

626(d) 
213 (i)’ 
24 2 (t)* 

1424(s) 
1244(d) 
795(d) 

464(d) 
27 3 (t)’ 
34 6 (t) 
63 3 (s) 

1399(s) 
170 1 (s) 
119 1 (t) 
64 8 (t) 
17 4 (4) 
- 
- 

1268(d) 
24 2 (t)* 
36 9 (t)’ 
60 3 (s) 
633(d) 
814(d) 
428(d) 

25 7 wt 
23 7 (0t 

1398(s)+ 
1390(s)* 
169 8 (s) 
120 2 (t) 
654(t) 
180(q) 
- 
- 

1306(d) 
25 7 (t)’ 
36 6 (t)’ 
59 9 (s) 
633(d) 
811(d) 
426(d) 

24 5 (0t 
23 8 (0t 

1300(s) 
1390(s) 
1694(s)$ 
1200(t) 

66 8 (0 
17 9 (q) 

1706(s)+ 

20 9 (4) 

153 5(d) 
22 5 (t)’ 
36 1 (t)’ 
59 5 (s) 
631(d) 
813 (d) 
423(d) 
25 0 (c)t double 
25 0 (t)t intensity 

1440(s) 
138 4 (s) 
169 3 (s) 
120 6 (t) 
1950(d) 

179(q) 
- 
- 

Assignments are based on comparison wth reported chenucal shift values for 
related compounds See refs [l, 6, 73 

*, t, $ Assignments bearmg the same superscnpt m the same column may be 
interchangeable 

CI&OH),46O(lH,t,J = lOOHz,H_6),525(1H,d,J = lOO& 
H-5),545(1H,d,J=3OHz,H-l3)and617(lH,d,J=30Hz, 
H-13), ‘“C NMR (CDCI,) Table 1, MS m/z 264 [M]’ (< 1%) 
(Found C, 68 25, H, 7 77 C1sHz004 (264) reqmres C, 68 16, H, 

763%) 
h4el~ponwgnolufe B (t), crystalkxi from Et,0 to @ve pnsms 

(39mg),mp174-175”,[u]D -46”(CHCl,,cO18),IR vecm-’ 
3475 (OH), 1748 (CO)and 1671 (C=C), ‘H NMR (CD&): 6 150 
(3H, s, Me+, 280 (lH, d, J=95Hz, H-5), 384 (lH, t, 
J=95Hz,H-6),412(2H,s.C&OH),562(1H,d,J=3OHz, 
H-13), 570 (lH, t, J = 90, H-l) and 628 (lH, d, J = 3OHz, 
H-13), ‘“C NMR (CDCIa) Table 1, MS m/z 264 [M]’ (1 y& 
(Found C, 69 35, H, 7 72 CIsHzOO* (264) reqmres C, 68 16, H, 
763%) 

Both melampomagnobde A (1) and melampomagnohde B (2) 

were found only m newly formed tender leaves, although they 
were not detected m all collections made For other constituents 
isolated and previously reported see ref [6] 

m-chloroperbenzouz acid oxuiatron of soulanpanohde A (3) to 
melanqxmwgnohde A (1) Compound 3 (100 mg) was stnred in 
CHCI, soln for 4 hr wth 79 mg of mchloroperbenzoic actd 
(peroxy content 80%) The nuxture was worked up m the usual 
manner [5] to gwe 93 mg of 1 as fine needles from EtsO, identical 
v&h the natural matenal (mp, mmp, IR and ‘H NMR) 

Oxldatron of melampmuqpoluie B (2) to the aldehyde (6) 
Compound 2 (50 mg) was stvred m CH2Cit soln mth 500 mg of 
MnOz overnight F&ration and evaporation of the filtrate 
prowded the aidehyde 6 as a colourless od homogeneous on TLC 
(RI 075 on srhca gel anth EtOH-CHCl,, 1 19). [aID -73 
(CHCl,, c 041k IR vz? cm -I 1678 (CHO) and no OH bands, 
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‘H NMR (CDCl,) 6 157 (3H, s, Me+, 2 75 (lH, d, J = 9 5 Hz, 
H-5),381(1H,t,J=95,C-6),555(1H,d,J=3OHz,H-13),620 
(lH,d,J=30Hz,H-13),670(1H,t,J=90Hz,H-l)and952 
(lH, s, CHO), 13C NMR (CDC13) Table 1, MS m/z 262 
[M]’ (< 1%) (Found C, 6857, H, 702 C1sH1s04 (262) 
reqlures C, 68 68, H, 6 92 ) 

Acetylallon of melampomagnohde B (2) to 5 Compound 2 
(60 mg) was stIrred with 2 ml &HsN-Ac20 (1 1) for 24 hr 
Usual work-up provided 5 (69 mg) as colourless prisms from 
isopropyl ether, mp 143-144”, [aID - 27” (CHC&, c 0 12), 
IR vg”3 cm-’ same pattern as for 2 with a band at 1727 (AcG), 
‘H NMR (CDCI,) same pattern as for 2 with a signal at S2 05 
(3H, s, AcG) and an AB system centred at 6452 (2H, dd, J 
= 12 5 Hz, -CH20Ac), ‘“C NMR (CDC13) Table 1, MS m/z 
306 [Ml+ (< 1%) (Found C, 6669, H, 727 C,,Hz205 (306) 
requires C, 66 65, H, 7 24 “/. ) 

Oxufatlon of parthenolwie (4) to melampomagnoluie B (2) 
Compound 4 (248 mg), tert-BuGGH (0 50 ml of 70 % soln m 
HzO), SeGl (56 mg) were stirred m 10 ml of CH& for 8 hr 
Flash chromatography [3] of the product on sdrca gel using 
EtOH-CHCl, (1 19) pelded 206mg of 2 rdentlcal with the 

natural product (mp, mmp, IR and ‘H NMR), 7 mg of a product 
tdentlcal with 6 and 17 mg of unreacted 4 
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Abstract-Terpenoid constituents were ldentfied m the essential 011s of Mikanla banlsterrae and M congesta M amara 
contains ahphatlc alcohols, aldehydes and acids besides p-cymene and thymol 

INTRODUCTION 

Mikanra banisteriae DC (called salsa bran@ and M 
congesta DC grow Hnld m Pelxe-Boi and Bujaru, State of 
Par&, while M amara Wid, known as ‘ap6 catmga’, 1s 
distributed throughout Braz11 and IS esteemed for a 
number of medicinal properties, mcludmg use against 
fever, whooping cough and rheumatism Cl] Flavonoids 
[2, 31, sesqmterpenoid lactones [4, 51, kaurenold chter- 
penes [6] and triterpenoids [7, 83 have been reported 
from several spectes of Mikanza Mono- and sesqmter- 
penes were ldentlfied m the essential 011 of M mtcrantha 
[9] As part of an ongoing study of the essential oils of 
Amazoman plants, we have analysed the volatile com- 
ponents of M amara, M banlsterrae and M congesta by 
GC/MS 

RESULTS AND DISCUSSION 

The essential oil of M amara exhibited a chemical 
cornpositron quite different from that of M banwterrae 
and M congesta In these two latter species only mono- 
and sesquiterpenoids were found The monoterpene a- 
pmene (43 3 “/,) IS the major component m the 011 of M 
banuterlae while hmonene, /3_cubebene, j?caryophyllene, 
geuuacrene B and an umdentlfied oxygenatti sesqutter- 
pene comprise 70 % of the 011 of M congesta The essential 
oil from M amara IS dornmated by the presence of 
dodecanal, 1-dodecanol and tetradecanal, m addition to a 
large number of other ahphatlc alcohols, aldehydes and 
acids 

Identification of most of the components was ac- 
comphshed by comparison of both the mass spectrum and 


