
1448 Phytochemical Reports 

78.3 1 ; H, I 1.35”;,, Calc. for C30H5Z03, C, 7X.20; H, 
1 1.38”;~. IR spectra showed no CO. Acetylation (at 
room temperature and at 130 ) gave a diacetate 
(without any trace of triacetate) m.p. 23Om 231’ 
[x]?.’ + 32 (found: C, 74.89; H, 10.42; acetyl, 

15.59, talc. for C34H5hOi, C. 74.95; H, 10.36; ace- 
tyl. 1572’~J. Stability of this diacetate towards 
CrO, proved that the OH-group must be tertiary 
one i.e. at C - 13. The trio1 diacetate was dehy- 

drated with BF, in dry benzene [9]. purified on a 
AgNO, impregnated silica gel column. to give a 
major fraction which on crystallization (CHCI,--- 

MeOH) yielded a pure compound m.p. 295-296’ 
[xl:,’ + 70.2 Although the compound gave yel- 
low colour with C(N03)+ its IR spectra showed no 
absorption for a trisubstituted double bond. 
UV210 (t = 5650) 215 (4520) and 220 nm (3650). 
were indicative of a tetrasubstituted double 
bond [IO]. On oxidation with CrO, in HOAc [I I] 
a conjugated ketone was obtained, m.p. 290- 
[x]:~’ + 65 ‘. IR 1690cm- ‘, and UV, at 242 nm 

(E = 13520) without any absorption for vinylic 
proton in NMR. Thus the position of double bond 
introduced by dehydration of triol-diacetate is 
most likely to be at C 13( IX). In view of the evi- 
dence outlined above the structure of the new hy- 

droxylactone is suggested to be 3&hydroxy-lupane- 
I3fi-2%lactone (1). 

Ack,lo~lrdyrrlle,lt~~~The authors thank Dr U. R. Ghatak, In- 
dian Assodiation for the Cultivation of Science. Calcutta-32 for 
NMR spectra. 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

IO. 
I I. 

REFERENCES 

Chopra, R. N., Nayar. S. L. and Chopra, 1. C. (1956). Gloss- 
a~): of Ittdiun Medicinal plants. Council of Scientific and In- 
d&rial Research, (India). p. 97. 
Bhattachariee. S. R. and Chatterice. A. ( 1962) J. Irzd. Chpn~. 
sot. 39, 2%. 
Lebreton Philippe and Bouchc7 Marie-Pa& (1967) Ph~ro- 
chmn~istr’?; 6, 1601. 
Robertson. A.. Soliman. G. and Owen. E. C. (1939) J. Chrrn 
Ser. 1267. 
Budzikicwicz, H.. Wilson. J. M. and Djerassi. C. (1963) J. 
.11,n. C‘lle,~. Sot. 85, 368X. 
Chcung. H. T. and Williamson. D. G. (1969) Tctruhedr~)l 
25. 119. 
Marx, M.. Leclercq. J., Turch. B. and Djerassi, C. (1967) 
.I. Org. Chrtn. 32, 3 I SO. 
Adhikary. S. P.. Lawrie. W. and McLean. J. (1970) J. C/IL’I~I. 
Sot. (C), 1030. 
Djerassi. C., F‘arkas, E., Liu. L. H. and Thomas. G. H. 
( 1955) J. A,il. C/KVl. Sot. 77. 5330. 
Halsall. T. G. (I 95 I) Chrm. Ind. London. 867. 
Djcrassi, C. and Mills, J. S. (I 95X) J. d/u. Chon. Sot. 80, 
1236. 

ASEBOTIN AND ITS AGLUCONE FROM THREE SPECIES OF 
RHODODENDRON 

TOM J. MABRY AND MASAYUKI SAKAKIBARA 

Cell Research Institute and Department of Botany, University of Texas at Austin, Austin, TX 78712. U.S.A. 

and 

BRUCE KING 

Department of Botany, University of Georgia, Athens. GA 30601, U.S.A. 

(Received IO July 1974) 

Key Word Index-Rhododendrorz canescens, R. nudiflorum, R. roseurn and R. calrndulaceun~~ Ericaceae; dihydro- 
chalcones; asebotin; 2’,6’,4-trihydroxy-4-methoxydihydrochalcone. 

In the course of a biochemical systematic inves- Bohm Cl] noted that there are only 13 naturally 

tigation of Rhododendron (Ericaceae), we isolated occurring dihydrochalcones including phloridzin 

two dihydrochalcones, one of which was not pre- (2’,4’,6’,4-tetrahydroxydihydrochalcone 2’-O-glu- 

viously reported from Nature. In a recent review, coside) and asebotin (the 4’-O-methyl ether of 
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phloridzin) from KLIIIIII’N and Pic~ris (Ericaceac). tcnsc peak (W,, abundancy based on the base 
From this same family we now report asebotin (1) peak) at 111,~ 167 for a fragment ion (C8H,0,)+. 
and its aglucone (2) from three species of Rhotlo- supporting the presence of two hydroxyl groups 
de~d/w/~ (R. CLIII~~S~~~~/~S. Ii. d~/h~x/n and R. and a mcthoxyl group in the A-ring. Other intense 
I’OSCUI~I; the glucosidc was also detected in R. den- peaks were at IWO 120 (W’,,) for a fragment ion 
I~/LIc~w~~). This i?; the first report of the aglucone (C,H,O) ’ ._ 07~ c’ 140 ( I7”,,) for a fragment ion 
1’.6’.4-trihydroxq-4’-mcthokydihydrochalcone as a C’,H,O,) . . and /)I’L~ I81 (7.5”;)) for a fragment ion 
natural product. (M-C7H,O)“. 

The glucosidc aglucone relationship of 1 and 2 
was established when acid hydrolysis of 1 gave glu- 

cose and 2. The UV spectra of both compounds in 
MeOH (;.,,<,, _ _ 783~ 34 nm and - 325 sh) indicated 

that the B-ring was not conjugated with the C,- 
cat-bony] group (i.e. either a dihydrochalcone. 
dihydroflavonol or flavanone) and the NMR spcc- 
tra of the TMS ethers of both compounds estab- 
lished the dihydrochalcone structure for both sub- 

stances (typical [Z] broadened singlet for the four 
protons on the x- and /I- carbon atoms at (51.85 in 
CCI, with some splitting in C,D, supporting the 
prcscncc ofa -CH,CH,- system). The NMR spec- 
trum of the TMS derivatives of the glucoside exhi- 
bited two doublets at 65.93 and 6.13 (J 7Hz) for the 
two A-ring protons indicating oxygen substituents 
at the 2’. 4’ and 6’-positions. In addition, the NMR 
spectra of the TMS ethers of both 1 and 2 had a 
singlet typical for an aromatic methoxyl group 
(d3.70 for 1 : 3.67 for 2) ~incl since the UV spectrum 
of the glucosidc (in contrast the aglucone gave a 

bathochromic shift with a band I peak at 362 nm) 
was essentially unchanged upon the addition ot 
NaOMe to the methanol solution of 1, both the 

methoxyl and the 0-glucosyl groups must occupy 
some combination of the 2’ and 4’-positions. (The 
6’-hydroxyl group is hydrogen bonded to the C, 
carbonyl group). Moreover, since the A-ring pro- 
tons show the typical 111&I coupling in the NMR 
spectrum of the TMS ether of the glucoside but are 
equivalent in the spectrum of the TMS ether of the 
aglucone, the mcthoxyl group must be at the 
4’-position. a conclusion supported by the large 
benzene induced shift (+(I34 ppm) of the 
methoxyl signal relative to its chemical shift in 
CCI,[3]. Therefore. the glucosyl moiety must be 
attached at the 7’-position and hence the glucosidc 
is asebotin. 

C:\iI’k:RIRlt:\‘IAI. 

All the Rlrf),k,rk,r~c/~.~~,r Icaf material \\as collected in the Cal- 
Iaway Garden\. Plnc ‘Llnuntain. Georgia. with the assistance of 
rlx Director of I~ortlculturc of the Gardens. Mr. Fred Gallc, 
\\ ho identitird :111 the plant matcr‘lal. Herbarium specimens are 
dcpositcd in the Ilni\. of Georgia Herbarium (GA) under the 

Rchdcr. Kmg -I: and K. c~~r/c/~r/lrlat c,&(Michx.) Torr.. King I?. 
Ineach case. the air-dried Icaf matcrlal was cnrracted with X0”,, 
:q MeOH (‘~~mpountls I and 2 wcrc isolated try polyamide 

c~)lumn cllron~;~tograpl~~. The polyclar polyamide column was 
pachcd in McOH and after .iddltion of the extract in X0”,, aq. 
hlcOH to the. top of the column elution was effected by a 
nlodilicd Fgg2r.s solvent (CHC‘I,- MeOH~MEK~Mc2C0. 

20: IO: 5: I I. The lirct compound to bc clutcd from the column 
\I~S the aglqconc (2) followed hy the glucoside (1): the scvcral 
Ik~vonol glycosidcs prcscnt in the s\tract were eluted after the 
tlih!drochalcclncs. The I!V [A]. NMR [J] and MS [S] spectra 
vxrc rccordcd using st;~ndard procedures. 

~‘.6’,4-‘~‘r~/~ vr/rr) \ ~,-d’-,vc//r<) u \,-llr/~ ~~/r.~tc./~~z/co~x~ (2): mp I62- 
? : (color on p;tpcr under I!V with and without NH,: pur- 

plc): I’V ,llrnI / ,,,,,, (MeOH), 224. 2SJ. 327 sh. i. ,,,,,, (NaOMe): 
2.:x. 29:. 367: I /,,/\ (!21~‘1,)~ 221. .30X. 770: i ,,,_(AICI,.‘HCI): 205 

sh. 22 I iO6 .%X: L (NaOAc): 217 sh. 783. 324 sh. i,,,,,, 
l \iaOAc,H,3H0.1): 3l?ih, 284. 320 sh.: NMR (6) of TMS ether 

111 (‘(‘I,: O-20(\. 17H. 3 x OTMS). 2.87 (s. 4H. z- and p- methy- 
Icnc .croups). .?h7 ,.\. 3H. -0Me). 5,X7 (s. 2H. 3’. and S’-H). 6,.57 

((1. J x H,.‘IH. -3. and S-H). 697 (d. J XH7. 2H. 2. and 6-H). NMR 

I& of TMS cthcr in C’..D,.: 0.17 ,s. 27H. 3 x OTMS). 2.9 3.3 

,I,uiti$t containing six,-, peaks at 63.13 and 3.23. 4fi. II- and 
/:- meth!lench). 3 3.: ,s. 3H. -0Mc). 6.17(s. 2H. 3’- and S-H). 6.77 
(tl. J XH/. 2H. 3- dnd 5-H). 7.02 ,dt/ due to long rang coupling. 
.I 7, XH/. 3H. _‘- and 0-H). MS data in text. 

l.~,/v~rlfr (1 I: mp I ii 6 ; (color on paper under UV: purple; 
with &H_,. Ilghtcr purple: I:V (nm): i. ,_,McOH): 274. 283. 320 
\I11 i ,,,, \,NaOMc). 237. 32. .3X sh: i ,,,,, Y(AICI,): ‘10, 308. 359 
>h; i ,,,,,\ (AIC‘I, H<‘l~: ‘20. 304. 35’9 sh: i ,,,,,(NaOAc): 221, 2X2. 
.q I6 sh ; ;. /,,,, \1’L104c H,,HOJ): 120. 2X2. -316 sh. NMR (ci) of 
TblScthcr in <‘Cl,: 2 SX 0. 4H. r-and fi-methvlenes). 2.8-3.X (11% 
OH. glucosyl protons). ?70 (1. !H. -0Me). 3.42 (,,I. IH. glucosyl 
anomcrtc HI. 5-93 (d. J ‘Hr. I H 3’- or 5,-H) 613 Id. J 2Hz. 1H 

:i’- or ?‘-H). 6 60 (d. J XHz. 2H. 3- and 5-H). 7.00 ,d, J XHz. 2H. 
‘- and 6-H). 

The MS of the aglucone further supported the 
structure assignment: while no parent ion was 
observed, a base peak appeared at III/P 107 for a 
fragment ion (C7H70)‘. from ;I B-ring and an in- 
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and at the 1Intvcrslr~ (If Georgia by the National Science Foun- 
dation (Grant GR-354X0) and by an Ida Cason Callaway 
I~ountl;~t~on (;rant for dissertational research. 
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IVTR<)DCICTIO’V able bv crvstallizatmn 01. areentired TLC. NMR and MS tndl- , _ 

The presence of triterpenes in some Sulvia spe- 
cated that the band was a m&ture. Separation of the mixed ace- 
tylated methyl esters by GLC(?‘,, XE60, on WHP (A\%-DMCS) 

ties has long been known. Ursolic and oleanolic with 30 ml!min Nz at 750 ) gaxe three peaks R, qui\alcnt to 

acids were isolated frorn S. oficirzalis [l-5], S. tr.i- 
the derlvati\cs of oleanolic. ursolic and micromcrlc acids. 

l&r 116~x1 and S. apiarlu 191. Other triterpenes 
were obtained from S. ofjfcb~lis [I@121 and S. I. 
qiclrlu [9] and a new triterpene, anagadiol, was 
found in S. hr~~ssonetti [ 131. 

2. 

S. /mn~imrrn*, which grows in Turkey, has not 3. 
been previously investigated. From the upper 
ground parts of the plant ursolic, oleanolic and 4’ 
micromeric acids were isolated. Although micro- 
merit. ursolic and oleanolic acids have been found 5. 
together in other plants of the Labiatae, micro- 6, 
merit acid is reported for the first time in Salvia. 
The acid was first isolated from hilicmwri~~ hen- 7. 
thau~ [ 141 and later. was found in the leaves of Ros- 8, 
rMr~irl~rs oficirlnlis [ 151. 

0. 
ESPERIMENTAL 

Strlritr /I~!JIII~I~I~I was collected from the Mcdlterrancan coast IO. 
ol’Turkeq. The dried and powdered plant was extracted succes- 
s~vcl, with llrht petrol and (‘HCI,. The petrol extract w’as frac- I I. 
tionid on n&&l AI,O, (actlvifi’ III) giving five triterpenoid 
and stcl-oidal compounds one of which was sitosterol (m.m.p.. I?. 
IR). 13. 

The CHCI, extract gave a main mixed band (R,- 062) by pre- 
parative TLC (silica gel G with CHCl, :EtOH. 9: I) not separ- 14. 

* The plant was identified by Prof. Dr. A. Baytop (Istanbul). 
A voucher sample ISTE X032 1s deposited in the Herbarium of 15. 
Faculty of Pharmacy. University of Istanbul. 
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