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Abstract -~The seed of Entandrophraqma caudatum has been shown to contain  a m~xture of hmono~ds, s~mflar to those 
prewously obta ined from the t runk and bark of the tree 

I N T R O D U C T I O N  

Species of the genus Entandrophragma are characterized 
by conta in ing  fmrly large quan tmes  of hmonolds  m the 
t imber,  these range from the s~mple gedumn m E an qo- 
len,se to the complex busseln m E bu~s.sel and E spwatum 
[1] Al though the seeds are bitter, wehave not so far been 
able to find l imonolds  m them. E anqolenw, E cvhn- 
dn~ um and E utde y~elded only p ro to lnnmolds  [2] We 
now report  that  the seeds o f E  ~audatum are a rmh source 
of hmonolds ,  mainly esters of p h r a g m a h n  snmlar  to those 
obta ined  prewously from the bark [3] 

R E S L L T S  A N D  D I S C U S S I O N  

Seed collected by us m the Transvaa l  and  m Zimbabwe 
was minced and  extracted with petrol The extract 
conta ined  mehanone ,  3-ep~mehanol acetate ( = 3 ~ -  
tur reanthln ,  [4])  and a n u m b e r  of hmonolds ,  of which six 
were isolated Ext rac tmn of the crushed seed capsule 
yielded no hmonolds ,  but  ra ther  surprisingly gave large 
quan tmes  of p ro tohmonolds ,  of which mel lanone was the 
mare cons tmlen t  Of the six hmonmds ,  the first was 
isolated as needles, mp 219 224 Th~s was shown to be 
phragmal ln  3 .30-dHsobutyrate  [5] {ll The second, 
which d~d not  crystalhze, was the corresponding ~sobu- 
tyra te -propmnate ,  as shown by the very similar spectral 
propert ies  In the d H s o b u t y r a t e  the two acyl carbonyl  
resonances  are at 6~ 176 3, 174 7 Earher  data on phrag- 
m a h n  ester [5] show that  when two ldenUcal acyl groups 
are present, the carbonyl  at C-3 resonates downfield of 
tha t  at  C-30, hence we assign the resonance at 176 3 to 
the C-3 carbonyl,  the other  to the C-30 carbonyl  [n the 
~sobutyrate, prop~onate the two carbonyl  resonances are 
at/ i~ 176 7, 172 4 Therefore we deduce that  the changed 
subsu tuen t  is at C-30, so tha t  the second compound  ~s 
p h r a g m a h n  3qsobutyra te -30-proplona te  (2) Th~s has 
been previously ~solated from Chukrasta tabularts [5] 
and the recorded data  agree w~th those of our  sample 

The third hmono~d could not  be obta ined quite pure 
The spectrum showed a general s~mflamy to phragmahn,  
but  had two special features, the presence of an extra 
double  doublet  at (54 66 ( J =  12, 2 6 H~), which together 
with a new smglet at /il 6 suggested a 12~-acetate [5],  
and  the presence of a number  of bands  m the a r om auc  
region. Since p h r a g m a h n  was originally isolated [3] as a 

mcotmate  ester, these at once suggested that  this com- 
pound  was also a mcotmate,  the remaining carbon a toms 
then would suggest an Jsobut~rate is also present The 
13C N M R  spectrum is consistent wrth this proposal,  
unfortunately smce we could not get the compound  qmte 
pure, it is not supported by analytical data There are five 
acyl carbonyl  groups m the spectrum, these can be as- 
signed to the acetate I1692), the mcotmate  (165), the 
ca rbomethoxy  (172 4), the laclone (169 5), and the tsobu- 
tyrate (174 6/ l~ollowlng our ,tss~gnments of phragmalm 
dHsobutyra te ,  this suggests lhat  the present compound  ~s 
12e-acetoxyphragmahn 3-mcotmate-30-1sobutyrate (3) 
This assignment is supported by the large deshleldmg 
effect of the nlcotmate  on H-3, from ('~4 59.4 68 m the two 
known 12-acetoxy-3-1sobutyrates [5] to ?~494 m the 
present mcotmate,  while H-30 Is unchaged (~56 02, 5 99, 
6 06) 

The fourth hmonold  was obtained pure. but m hmlted 
quant i ty  so that  with our  eqmpment  it was difficult to 
obta in  adequate  ~ C  N M R  spectra Prehmmary  indi- 
cations suggested sm~daNty to the above compound,  but  
lacking the 12:~-acetoxy group We consider It is most  
probably  p h r a g m a h n  3-mcotmate  30qsobutyrate,  but  
some of the expected ca rbon  resonances were not  found 

The fifth hmonold  was also not  obtained qmte pure It 
appers to be a p h r a g m a h n  12:-lsobutyrate.  since there 
are a palr of doublet  upfield methyl resonances (a0 88. 
0 78, each 3H, .I - 6 Hz) consistent with this proposal  [73. 
Howe~,er, the IH N M R  spectrum shows an extra smglet 
(¢5600. 586, 522. 503), which suggests a 14,15 unsatu-  
rated ph ragmahn  nucleus, as m febrmm B and epoxy 
febrmm B [63 (,5. H-15, 6 06) We therefore propose that  
this compound  is A ~ *s 12:~-butyryloxyphragmahn 3- 
mcotmate  30-1sobutyrate (41 

The final hmonold  was not obtained pure enough for 
any structural  dmgnosls, but was characterized by a band 
at 67 98, which may indicate a 17-carbonyl group m a 
r ing-D-opened hmonold  [8] We have obta ined the same 
compound,  or a very similar one, from other  plants, but 
never m a pure enough state for identification Al though 
Impure, all our  samples of this compound  have appeared 
to be lacking m spectral details, thus the characterist ic 
ph ragmahn  smglets are not present, and It Is possible that  
it may be a lower molecular  mass degradat ion product  
An interesting possibility, rinsed by a recent paper  on 
Meha azedarach [9] is that  Entandrophragma seed may 
contain  hmonold  glycosides This Is being investigated 
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EXPERIMENTAL 

Two batches of seed were used, one of 108 g&from Zimbabwe, 

one of 240 g from the Transvaal The second batch mcluded the 

capsules (850 g) which were exammed separately Extraction of 

the seed with hexane gave an ml wluch was partItIoned between 

hexane and 90% aqueous MeOH. The MeOH extract was 

diluted and returned to CH,Cl, glvmg a gum (3%) wtuch was 
chromatographed on a rapId column Extraction of the capsules 

with hexane gave on 011 (15 g) wtuch was chromatographed 

chrectly 

Phragmalm 3,30 dusobutyrate (300 mg from the first batch of 

seed) had mp 219-224”. and spectral characterlstlcs Identical to 

those described earher [6], the 30-proplonate (150 mg from the 

first batch), did not crystallize, the spectral characterlstlcs were 

as described [S] Mehanone and 3-epimehanol acetate, isolated 
m small amount only, for Identification, were identical with 

authentic samples The other hmonolds were only obtained 

amorphous 
12a-Isobutyryloxyphragmalm 3-mcotmate-30 lsobutyrate was 

not obtained quite pure. Found ‘H NMR 6, 9 52 (br s), 8 70 

(brs),860(t),740(2H,brs),638(lH,brs),606(lH,s)540(lH, 

s).494(lH,s),466(lH,ddJ=l2,26),372(3H,s),l67(3H,s), 

159(3H,s), 1 18(6H,s),O96(3H,s) 13CNMRS, 174.6s, 172.4s, 

169 5s, 1692s, 165.0s, 153 Id, 151 5d, 143Od, 141 Id, 137 7s, 
1303d, 123&i, 1202r, 119 Is, 109 7d, 86 Is, 857s, 854s, 84488, 

804s, 76 3d, 70 2d, 69 Od, 51.8q, 45 5s, 45 OS, 43.98, 39 8t, 38.9s, 

36 Id, 34 3d, 33 4t, 317t, 26 ht, 21&, 2CtOq, 18 9q, 17 89, 162qv 

139q, 139q 
Phragmahn-3-mcotmate-3O+obutyrate (19 mg) was not ob- 

tamed m sufficient quantity for ldentdication of the weaker 

13C NMR bands Found ‘H NMR 6, 9 40 (br s), 8 75 (m), 8.56 
(t),846(t),748(lH,brs),740(2H,brs),644(lH,brs)600(lH, 

~),540(lH,s),492(1H,s),3.68(3H,s,l66(3H,s),ll8(3H,s), 
106 (3 H, s), 0 96 (3H, s) 13C NMR 6, 174 9, 170 0, 143 1, 140 8, 

138 4,109 6, g4 8,W 2,78,2,70 4,52 3,45 4,45 2,42.9,39 $36 9, 

34.7,X4.3, 33 5, 29 1,26 h,25 4,21 1, 19 6, 19 0, 17 9, 16 5, 14 4 

An ORD spectrum was not obtamed 

Al“. I5 12*-lsobutyryloxy phragmahn-3-mcotmate-30-rsobuty- 
rate was also not obtained pure, and a 13C NMR spectrum was 

not obtained Found ‘H NMR 6, 9 32s, 8 76 (br s), 8 58 (t), 
848t,750(lH,s),74O(lH,s),650(lH,brs),6OO(lH,s),586 

(1H,s),522(1H,s),503(1H,s),364(3H,s),166,155,116,096 

(all3H,s),O88(3H,d,J=6Hz),O78(3H,d) 
The final hmonold was not obtamed pure, although the 

quantity available was considerable (ca 250 mg) It was charac- 
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tensed by the followmg ‘H NMR bands. 6, 7 98\,7 X5,6 725, 3 

4 64s, 3 64m, 3 52$ and methyl groups 

One of us IS M A 1 LE gateful. tn t-he C S I R hs a mzm.t~wzxe 4 

grant while carrymg out this work 
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Abstract-Turraea ndotlca has been found to yield a new protohmonold, 24,25 epoxy-23-hydroxy-7-tIrucallen-3-one, 
which we name mlotlcm, together with two closely related compounds No hmonoids were found. 

IWTRODUCTION 

Turraea (Mehaceae, tribe Turraeeae) IS a rather variable 
genus, contammg at the most recent delimitation Cl] 
some 60-70 species of shrubs and small trees in the 
Indian Ocean area We have recently shown [Z] that T 
obtusrfolla (seetlon Euturraea) contains the complex hm- 
onold prleunanm, while T florhmda (section Rutaea) 
contains simpler hmonolds of the havanensm type It 
would be mterestmg to know whether this difference IS 
taxonomlcally slgmficant or not; unfortunately although 
Turraea species are widespread they are nowhere com- 
mon, or at least are mconsplcuous, and correspondmgly 
difficult to obtain We now report exammatlon of T 
mlotlca Kotschy et Peyr (also section Rutaea) collected 
and supplied by the sclentlfic staff of the Kruger Park 

RESULTS AND DISCUSSION 

Extraction of pulverized stem of T nllottca (wood and 
bark) with petrol gave an extract which yielded one 
major crystalhne protohmonold mlotlcm, and two minor 
ones, one crystalline, one amorphous; but no hmonolds 
The major product gave spectra suggesting that it was a 
stereolsomer of 24,25-epoxy-23-hydroxy-7-tirucallene-3- 

one 1 (=21 deoxy-mehanone) The spectra were m gen- 
eral similar to those of mehanone [3], showing the ep- 
oxide carbons 6, 68 4d and 59 8s and the characteristic 
H-24 epoxlde doublet (& 2.67, J = 8 1 Hz). However the 
hemlacetal signals associated with C-21 m mehanone 
were mlssmg, and instead there was a secondary methyl 
resonance (an 0 96, J = 6 Hz) 

The presence of the epoxlde was chemically confirmed 
by methanolysls, glvmg a 24-hydroxy-25-methoxy derl- 
vatlve 2, the position of the hydroxy-epoxlde was cheml- 
tally confirmed by periodate oxidation, which gave a 
tetra-noraldehyde 3 This leaves the stereochemistry 
undetermined. The most commonly occurring arrange- 
ment IS that of melianone, with the tlrucallol 20rH and 
the 23R-24R configuratlon However, both 24R and 24s 
configurations have been identified [4, 51, we have no 
evidence to show which IS present m mlotlcm 

The second product, also crystalline but isolated m 
small yield, was a dlhydronilotlcm The spectra were 
similar to those of mlotlcm. but Instead of a ketomc 
carbonyl, showed an extra secondary alcohol The 
‘HNMR spectrum (63 21, W,,Z= 144 Hz) showed dlhy- 
dromlotlcm to be an equatorial alcohol; It IS therefore the 
38 alcohol 4 corresponding to the ketone mlotlcm It IS 
interesting that protohmonolds, as for example turraean- 


