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T&i&3. Cqnposition of the phloroglucinol derivatives in D. chrysocoma, D. filix-mus and P. squwrosum 
/ 

Taxon and ploiby’ 

D. chrpcob c2x] India 240 
Es 

(13) 5.3 (2.2) + + -t + - - - +++ 
D. jilis-mas [4x 

h 
Finland 733 (9.8) 12.7 (1.8) +++ + + (+) +++ 

P. quart&n e xa India 500 7.2 (1.2) - - -- - - - - - 

Phloroghcinol derivatives in D. chrysocoma and D. filix-mas exist as mixtures of butyryl (B), propionyl (P), and acetyl 
(A) h~m&+ej 1’6:? I) (cf. text). Key:- absent; (+) present in traces (~5%); + present in small amounts (I-lo%); + + present 
in maderale amounl- (10-200/,); + + + present in large amounts 20%). 

vage [3,10] reyealed the presence of butyryl (B) (WA),), 
propionyl (P) (300/,) and acetyl (A) (10%) homologues in 
D. chrysacoma{ Smilar percentages were found for D. 
ftlix-mas. 

The pre$qnA of filixic acid in D. ckrysocorrra indicates 
that it is cb 
jlix-mus dd 

‘otttxonomically related to the taxa of D. 

3 . vilhrii complex (cf Ref. El]). The high 
yield of &de @in, as well as its chemical resemblance 
to that of b. $Zix-mas confirm its use as a substitute 
of male f? a+ justifies its inclusion in Pharmacopoeia 
of India. 

were obtained+ Fractions 36-95 eluted with CsHs-CHCl, (1: 1) 
contained only flavaspidic tid. On tryst. from Me, 34mg 
rlavaspidic acid BB mp 150-152” and 5 rug more crystals mp 
115-120” were obtained. The rest of this fraction (2.15 g) con- 
sisted of a brown oil, which did not crystallize. 
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EXPERIMENTAL 

Plant Materia(. Ferns were collected from Simla, Western 
Himalayas at 18KlOm in September 1973. Voucher specimens 
have been deposfted in the Botany Dept. herbarium, Univer- 
sity of He&&i. ~ 
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I@’ Word/In&x--Aeonium ZindZeyi; Crassulaceae; glucoside; lindleyin; 4-(4’-hydroxyphenyl)&butanone 4’-O- 
@-(6”-O-~Ilyl)glucoside. 

I 
In a previous ~ study of Aeonim lideyi W. B., lab- 

dane-8% 15diol bras obtained [l]. The present work re- 
ports the isolation of a new phenolic gallylg&0aidq 
named lindkyin. which on the basis of spectral data and 
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By microanalysis and high gluten MS hndleyin (l), 
mp. 210-2W, had the molecuh~ formula C&26011 
@l/e 460-1377 @I+ - I&0)$ Treatment with CHzNz 
gave (2) (C,,II,@il ; M + 520) t%te MS and NMR spec- 
trimx of which showed that three phenolic h~dr~x~~ had 
been rne~y~t~ b 385 (@I) and 3% (3EQ.J. 
~e~oly~s of &O~-MeOI-I yieldecl t&O- 
~~y~~ acid matllyr ester* ~~n~~ by ~rn~~~~ 
with an autheutk samples and a glucoside (3) 
(C1&12307; MC 326) that ~~~~~d IR absorptions of 
hy~xyl and carbony ~n~~o~s xv,, 348Q, 1710 cm-‘) 
and phenyl ring fvm, 3054 16lQ 1510 cm-“). In its MS 
the base peak at m/e 164 and the fragments at m/e 107, 
91 and 43 corresponded to the aglucone moiety and indi- 
cated that it must have the structure of &hydroxy- 
phenyl-Z-butanone. Mild acetyktion of (3) gave (4) 
(C,J&O,,) whose l%MR spectrum diiplayed 2 singlets 
for 4 acetate groups and a 4-proton A$, system for 
a ~subs~~~ bermene ring. By Epcid hy~l~sjs of (3) 
glneose and ~h~~~~y~~~-bu~oue wem ob= 
tained; the latter was ~~~~ by mans of a san?ple 
sag from 3~byd~x~h~yl~ru~o~~ acid with 
MeLi f2]. The above results fogether with the fact that 
the glucoside (3) was also hydrolyzed by j%glucosidase 
established its structure as q~~h~drox~hen~l~Z-~- 
tanone ~-U-~~~u~~ym~~~d~” 

In order to determine the poskion of the gaily1 moiety 
in lindleyin (l),.(Z) was permethyl#ed [3] to (!I), which 
lacked IR bands for hydroxyls and presented NMR sig- 
nals for 6 methoxy groups. ~~ha~ol~sis of @) gave {6) 
that possessed OH functions (v,, 3600 cm- “A the parent 
ion in its MS apoearing at ns’e 3683. The I%%R spe&um 
(CDCla, 24Q hlI+q il,gt+%.t a 
a me~yl~etoue at S 2*X@ 2 singlets 
3 MeU groups at d 358 @II) and 3.65 (6fQ a 
of the auomerie proton at C-l” @ 4% J 8 II& and 
a 4-proton A,& system of the ~su~fitut~’ benzone 
ring (S 6.89, 6.92, 7~14% 7.17). The protons at C-3 and 
C-4 were present as 4 peaks at S 270, 2.73, 280 and 
2.83 which in C&D, wwe ~r~~~~~ into 8x1 A,X, sys- 
tern (S 2.24, 2.80, J 8 Hz). proxy singlets over- 
lapped with a 6-proton mu t of the redip glu- 
case hyd~g~. This muhip was avidly resolved 
with the aid of Eu@&d)~ (2@Q waft produced a strong 
d~~~~ of a signal to 6 4*84 and 497 (each %I, m, 

ting that the primary OII group 
at C-6” is free. C HMR spectrum of (6) and its 

hyla~ d~i~~~ f% comprired with that of 
~3,4=~t~ra~~me~byl-rz-D-~u~o~~~~ f4St 

also indkated the presence of a free primary hydroxyl 
at C& in compound (6) (Fable 1) This was oontkmed 

hydrolysis of f6) whkh yielded 2~3,~~~-m~thyl- 
, Ekxq the $31 ~r~c~~~ of ~dley~ is 1. 
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c; Sff.89; a 679%.) IR 
1510 @he!@ tk& 1710 

eV m/e (ml. ii&): 326 M+ (OS), MS 
(321 164 (tool, &49 (24~ 121 (2% 107 (6% 94 (60x 91 (20), 
43 $36) Teiriwefuti (4L prepared from .(3) ai &al, ‘mp 
I,%131 ~EtbAc-n-C,H,.I, tFound: C. 58.46: H. 624. 
C**H&, ; requirea: C,“Ss%; H, 608%) I% $2 cm- ‘: 3OS0, 
1610. 1590. 1510 @hut@ ring), 17SQ, 1240 (OAc), 1712 (GO). 
NMR (60 MHz, CDCl+ 15 2@3 @XI, s, OAc (3H. s 
Q4cl. 2-12,(3H, s C-II. 2.78 (4IL m, wi,* 9 3, GQ 
~88~IH.~~~~l8Hr,c-s”),~~(w[,m, W~,~8~~C~~ 
5.11 [4H, nt, W,,, I5 Hz. C-l”, e-2”, C-3”, C-4”), 68% 697, 
7.05. 7.20 (4H, A,BI, C-2’. C-3, C-S, C-6’). 

‘;tno,nt 180 m@. mp &J-$2” (n-C&,,-C&J. (Found: C, 72+0; 

ded to a soIn d(3): (Jo mg) in aq. OQl N NaO& (20 ml) 
butIere%i with Ii0Ac to pH x aud a&wed to stand at 37O 

tnd 
fm the acid hydrolysis of (3), giving @case (6 -7 

~~~-h\drosvphcn)ir-~-buunone (2s mg) The latter was 
rdentrcal w rth the compound 5~nthesixed above (mmp, TLC, 
IR. NMR). 

(@ES 9) which woutd not crystaEkr;e. IR v$$: cm- * : 2840,12S0 
@Me), 3020,16lQ, 1580, lSOO(phenyl ring), 173O(C!=Q). NMR 
(60 MHz, CCL& 6 200 (3H, st Cl), 260 (4H, m, W,, 8 
Wz, C-3, C-4& 3.511 (SW, s+ OMek 3-78 (lW, S, OMek 680 

was 
for 

aud 

(OH), 3030, 1610, 1505 (p&my1 rim& 2840, 1230 (OMej, 
(C==Q). MS (probe) 70 eV m/e (ml. iut.): 368 Ikit (4& 164 (IOO), 
149 1% 121 (14L 107 (43) 94 (2@ 91 (& 43 (3S). NMR (240 
MHz, CDCQ: S Z-10 (3H, s, Gl), 274 2.73, 280, 2-83 (4H, 
ui, C-3, C-4& 358 (3H, s, Oh&), 365 (SW, s, OMe), 4% (lH, 
d, J 8 Nz, C-X”), 689, 692, 7.14, 7l7 (4H, A,B,. C-2: C-5, 
C-S’, C-6’). [240 MHz, CDC13 f wh Eu(fod)& 6 4%. 497 
(each HI, m, Wt,s 24 Hz, C-6”). 13C NMR (22.63 MHz, 
CD&N): 6 29.58 (C-l or C-4), 3010 (C-4 or C-l), 45.57 (C-3), 
606s and iI& (3 OMeft 1 
13657 (C-I’), 1.5666 (C-4x 
Table 1. 

Pan 
scribed above for 
~8~~. IR: lacks OH absorntions. “C NMR (22.63 MHz. 
CD&N): 6 
59.28 lOMe 

29.51 (C-l or C-4),‘3@10 (C4 or C-ii 4557 (C-3); 
at C6”h 6@6S. 6078 and 6@97 13 OMeL 117.27 

~)~~~~2N~~{6~)~~~a~e 
for the acid hydrolysis of (3). PC of the muttral soIn on What- 
man No. 3 in BuOH-HOA+HaO (4 : I : 5) separated 4+-hyd- 
roxyp&enyl)-Z-butanone (30 mg) and 2,34-tri-&methyiglucose 
(10 rug). The former was idemitied by comparison with the 
previously aylnkskd compound and the Iatter by compari- 
son with an authentic sample (PC! [a IR. NMR). 
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