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AhWmc? Ferruol A. Cl,H3,0+ a new 4-alkylcoumarm lsolatal from the trunk bark of Menrrjrrrra L . 
IS shown to bc I 

IS mNrthxAnON of our study on the constituents of Meslra Fetreu L.,’ the chemical 
investigation of the trunk b$rk of this tree is reported herein. Extraction of the bark 
with pet. ether afforded an apparently homogenous crystalline compound, m.p. 
12% 130 ‘, which WC have called ferruol. Fcrruol is indeed a mixture of two struc- 
turally very similar homologous compounds. as rcvealcd by mass spectral and TLC 
examination In the order of their elution. they have been designated fcrruol A and 
ferruol B. By extensive chromatography over silica gel only ferruol A could bc 
isolated in the pure form.+ In this paper WC propose structure I for ferruol A. m.p. 
126.5’. based mainly on the spectral and analytical data. 

Analytical results and mass spectral mol wt dctcrmination (molecular ion peak 
at 386) established the molecular formula, C,,H,,Os for ferruol A. Its IR spectrum 
exhibits bands characlcristic of OH (3370). coumarin carbonyl (1700). chelated acyl 
(1605) and aromatic (1585, 1550 cm- ‘) groups. The UV spectrum (Table 1) in the 
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Terrahefliton 23. 243 (lW7). 
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prcscnce of both acid and alkali shows a striking resemblance to those reported2 
for mammea B,lBB (II) and mammea C;BB (III). At the outset. this evidence permits 
classification of ferruol A as a new alkylcoumarin structurally very close IO II and 
III. Further information regarding the nature of the substituents and their location 
on a coumarin nucleus has txxn obtained from the NMR spectrum (Fig. 1). The 
chemical shifts and the most probable assignments arc given in Table 2. In accordance 
with the observations of Crombie et oL2 the 8-acyl, 6-alkyl orientation follows both 
from the characteristic base-shifts in the UV and the peak posit ions of the OH 
protons in the NMR spectra. The downfield resonance at 14.6 6 must bc ascribed 
to the strongly hydrogen bonded 7-OH and the one at 6.96 6 is due to the unchelatcd 
5-OH proton. Corroborative chemical evidence has been obtained by the acid- 
catalyscd deacylation3 l of fcrruol A with 70”~ sulphuric acid which gives r-methyl- 
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FIG. I. NMR spectrum of fcrruol A (I) mCDCl, ar 60 MC. 

TABLE 2. NMR SPE~-~-R~Y OF t (60 MC. C-DC],) 
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2 I. Crombic. D F. Games and A. MKormlck. Tmohedron l.uiiers No 2, 151 (1~66) 
‘C Djcrassi, E J. Elsenbraun. R. A Fmnegat and B GIlbert, J Org Chem. 25.2164 (1960) 
‘R A. Fumegal. M, P Moms and C Djcraw. J Org. (‘hem. 26. I IKO (1961) 
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butyric acid (IV. identified through its anilide) and a chroman mixture (TLC two 
spots) presumably V (R = H), and VI. The isolation of a-mcthylbutytic acid un- 
ambigouously establishes the nature of the acyl residue in I. Separation of the 
chroman mixture by fractional crystallization followed by chromatography over 
alumina yielded two isomeric compunds C, BH220~, V (R = H), m*p. 258-260”. 
being the major product and VI. m.p. 21 S-220”. Although both have virtually identical 
UV spectra (Table 3) in neutral medium characteristic of known 5.7dioxygenated 
coumarins,’ they undergo difkrcnt base shifts thereby reflecting the different dis- 
positions of the OH groups. Methylation of V (R = H) affords the monomethyl 
ether, C,9Hz2r01, m.p& 106”. (mol wt by mass spec 316) whose NMR spectrum (Fig. 2) 
is in complete accord with structure V (R = CH,). The pair of triplets at 2.7 6 (2H. 
J = 7 c-s) and I.8 1 S (2H. J = 7 c/s) and the sharp singlet at 1.4 S (6H) are typical 
of a 2.2dimethylchroman system. 6 The substitution sequence --CH--CH2.<H, 

CH, 
at the position is clearly exhibited by the resonance 098 & (triplet 3H, J = 7 c s. 
primary y-methyl), 1.23 6 (doublet 3H, J = 7 c;s, secondary a-methyl), l-56 b (broad 
unresolved multiplct 2H, p-methylenc) and at -3.91 b (complex multipltt 1H. 

’ R. A Finnegan. B. Gilbert. E. J. Eiscnbrmua and C. Dpassl. J. Org. Chm. 2!5.2169 (19601 
’ c.g J. S. P. Schwarz. A. I Cohen. W. D CoIlis. E. A. Kaczka and L. M Jack-n. Tcrr&vfron. MO. 

1317 (19641 
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V VI 

TABLE 3, l:V DATA R)R V ASXI Vf 
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d-methinc). The mcthoxyl protons appear at 3.9 S as a sharp singlet (3H). The C-3 
proton shows up as a singlet (1H) at 6.1 S and the other singlet at 646 6 (1H) must 
k attributed to the lone aromatic proton at C-8. 

The major and minor products in the deacylation have been assigned structures 
V (R = H) and VI respectively and not vice wsu since only the minor product gives 
a positive Gibbs colour test.’ 

The sum of cvidcncc above thus is in favour of structure I for ferruol A. Further 
dcgradat ive 
st ructurc 

and synthetic cxpcriments are on hand to establish unambiguously its 

EXPERIMENTAL 

i.54Jhlim tad srpamtion cJj h ferruol.~ The milld trunk bark of .Clesuaj~t~u La (6 kg) was percolated 

m rht cold with pet ether. The browmsh \WOUS 011 obtatncd by dtstrlltng off the solvent. on bcmg kept 
at room tcmp for 2 days, dcposttai fcrruol as a colourless sohd. II was collcctcd. washed free from the 011 

with pet. ether. and drlcd (14 g). Two cryslalhzaltons from hcxane gave colourlcss flakes. m.p I211 130‘ 

A mass sFtrum of thrs spcclmcn mdlcatcd rt to hc a mlxturc of 3 homologous compounds havmg 
mol wts 386. 372 and 35X with tram of a 400 mol wt compound This was In agreement with TLC; 

after tryng a variety of solvent sysrcn~ CIIC‘I I : vt cthcr : EIOK N:N.O4 was found to be the most 
satlsfactorj system 

‘lhc validity of rhc Gibbs test has, howcvcr. been questioned by scvcral authors, ti for example. 

F I: King. T J King and L C Manning, J Ch*m Sot 563 11957) 
u.ps arc uncorrected t.IV spectra were measured in YS”, EtOli usmg a Bcckmann model DU 
spcctrophotomercr NMR spectra wcrc taken rn CDCI, on a 60 MC Vartan mstrumcnt wrth TMS as 
an mtcrnal standard Klesclgcl G and alumina G 11; Merck) wcrc used for TLC. Pctrolcum ether 

rcfcrs to b.p 40-60 
The plant matcrlal was collcclcd from Ihe Wc\tern <ihats. Trasancnrc 
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Fit;. 2. NMR spectrum ot comFx>und V (R = ( 'HO in ('D('I:~ at 60 Me. 

For separation into its constttuent~ [erruoI iO 5 g) was dissolved m the minimum amount ol (!HCI 
pet ether and put on the top of a column of Sdi*.-a gel 160 g, I-. Merck, K~eselgel 005. 020 mm for 
chromatography) in pet ether I! luuon was carried out with a mixture of CHCI~:pet e ther : [ - tOAC 
20:20:0"4. fractions (4 ml) were cut and analy~"d by TLC Fractions I .5 were combined and *:rystalhzed 
from hexane to give Ferruol A (65 mg) Fractions 25 35 were similarly worked up to get l.erruol B The 
mixed fractions were submitted for rechromatography 

Ferruol A Ill It crystallized from hexane as a~regates  of short colourless needh:-s m p 126 .~ :rod ga,,c 
a deep brown colour with alcohohc FeCI~ (Found: C, 71 5.$: H. 808; Methoxyl nil C2sH3oOs requires: 
C. 71-50; H. 7 77 'o I 

Acid-catal).sed deacyMtion of l, A mixture of, l,¢rruol A fO.9 gl and 70:'o }12S(). ~ t [0 ml) ,,,,'as stirred at 
room letup for 24 hr  The resulting browmsh yellow ~lSCOUS soln was then poured into Ice water [ - 60 ml). 
kept in the ice-chest for several hr. filler~ and the solid washed with a small amount of, tee water and 
dried i0-.56 g) The aqueous filtrate was s.aturated with Na:SO,L. extracted exhaustively with ether, the 
ether soln washed with tc¢ water, dried INazSO=I~ and ether distilled off l,he residual pale yellow hqmd 
was heated with SOCI z ('0'5 ml) at .5.0 for I hr and the resulting acid chloride treated with anihne under 
strong cooling After working up. the ani|ide crystallized from pet ether as coIourless netd]es, m p 
109 I IO: undepre~sed on admixture ,,~,lth an authenhc specimen of a-methyl,hut.vranilide {hi ic, m p 
I0q.9-1 t0 ) 

TLC of the sohd mixture of chromans above showed 2 spots Repeats] crystalhzahon o1" the mixture 
from AcOEt afforded the chroman V (R = HI as cotourlcss cubes (0.42 g) sparingly soluble m h O A C .  
m.p 258-260 (.softening around 240 ). (Found: C. 71-79; H. 7 24 ( ' l  sli22()4 requires: C 7[ 53 ; H. 7 29 °~ j 
Chromatography of the mother hquo~ over alumina (elutlon with C|l("l~:henzene 3:1~, afforded the 
chroman V[ (20 mg) in the first few fractions, m.p 218 220 Isoftenmg around 205 ) Both V (R - Hjand 
VI gave no colour with ferric chlorld¢. In alkaline solution V (R - H) showed a bluish-violet fluore~ence 
whereas V[ turned yellow and showed no I]uorest,.-ence 

Methytation of V (R = HI Chroman V (0.2 gl. anhyd KzCO 3 (2 5 gt. Met, (5 ml) and dry acetone 180 ml) 
were refluxed for 18 hr After working up in the usual manner, the methyl ether IV. R - CH j~ crystalhzed 
l,rom pet. ether as colourlcss prisms (165 mgL m p 105 10g> (Found: (7. 72 02: | t .  8.05 ( ' tQ| t : ,O. ,  
reqmres : C. 7213; H. 765 °~.) 
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