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VOLATILE CONSTITUENTS OF PEONY FLOWERS* 
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Aktract-Fragrance components of fresh peony flower include oxygenated mono- and scsqui-terpenes and a number 
of aliphatic and aromatic aldehydes, esters and alcohols. 3-0xo-l$cincok is a new natural product. 

INTRODUCTIOS 

Peony dbij?ora (syn. P. &cripora) is a hcrbaceous pcrcn- 
nial desirable as an ornamental and for the sweet 
fragrance of its flowers. Previous investigations of P. 
albijhru have ban on the roots and leaves which are 
known to posscrs medicinal properties and resulted in the 
isolation of mainly flavonoid and monoterpcnc glycosidcs 
[I-S]. The roots and root-bark of P. 1acfjAora and P. 
ss@ucricosa have also ban used in skin cosmetics [6]. 
Despite the attractive olfactory value of the Bowers, no 
detailed study on the odour constituents has appcarcd in 
the literature. The only report [ 171 on P. dbilpofo flowers 
described the isolation of sitostcrol, methyl tetradaranoic 
acid and pentacosanc, none of which contributes to their 
odour. We have now carried out a detaikd investigation 
on the fragrant constituents of these flowers and report 
here the volatik components. 

RCWLTS ASD DEXXSSIOS 

A pcntanccxtract of the fresh petals was fractionated by 
Kugelrohr distillation to obtain a low boiling fraction. 
This distillate had a strong green-spicy odour and was 
found (by GC-MSandGC-FTIRt)iocontainaromaiicas 
well as aliphatic oxygenated compounds (Table 1). 
Substances 1.16, 32-43, SW and 26 were identified in 
this manner. The residue from the Kugelrohr distillation 
was chromatographcd on silica gel 10 yield ten fractions. 
The first nonpolar fraction consisted of waxes (45 %) and 
had no odour value. The remaining nine fractions had 
varying odour properties and were, therefore, cxamincd 
extensively. Since these fractions were also accompanied 
by large amounts of high boiling fatty acids, esters and 
stcaroptcnes, they were first subfraclionated by HPLC. 
preparative GC and vacuum distillation. These sub- 
fractions were then analyscd by GC-MS. Substances 
which could not be identified by GC-MS and GC-FlIR 

l Dcdiatd 10 Rofeswr Werner Hen on his 6Sth birthday. 
1 GC-FAIR data was obtained through rhc courtesy of BASF 

A.G.. Ludwigshafcn. Germany. 

were isolated and studied by ‘H NMR and “C NMR. 
Table I lists all the 70 components, 66 of which we have 
identified, arranged according 10 their structural class. 

The substance (compound 17) shown to be a mono- 
terpenc ketone by GC-MS (m/z 168 [Ml’. m/z 140 
[M -C=0]‘) and GC-FTIR (1749cm-‘) was isolated 
by preparative GC as a colourkss liquid. Analysis of the 
‘H NMR spectrum showed the presence of thra singkts 
at bl.15 (3H), 1.23 (3H) and 1.31 (3H), indicating the 
presence of methyl groups attach4 to the oxygen bearing 
carbon atoms. Examination of the IR spectrum indicaicd 
no hydroxyl absorption, and the presence of a bend at 
I144 cm-’ sugoeftcd an ether linkage. The IR band at 
1383 cm- ’ indicated that the ether was associatal with a 
gemdimethyl group. ‘H NMR further showed an ‘AB 
pattern compo& of a downfield doubkt of doublets at 
62.39 (J = 20, 3 Hz) and its higher field component 
doubkt a1 6225 (J - 20 Hz)and showed the presence of a 
methykne attached lo the carbonyl function. A narrow 
tripkt a1 6216 (J = 2.5 Hz) suggested that the carbonyl 
was flanked on the o&r side by a methinc proton which 
was adHI to a wthyknc group. These features could 
be satisfsctorily munted for by 3-oxo-l.8cincole 
s1ructurc, 1. The small coupling (3 Hz) obscrval for the 
signalat b239,assigncd to the2_mdo-proton.isduc to the 
Hccoupling involving the 6-e&*proton. This could be 
demonstrated by decoupling cxpcriwnts which also 
allowed the assignment of the signal at 6 1.89 (m) to this b 
erufeproton. Comparison of the ‘HNMR with char 
reported for synthetic [8] and mkrobially [9] dcrivcd 
substana contirmcd its siructurc. To our knowkdgc, this 
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Tabk 1 (Conrhusd) 

ApQmxlawc StfUClUfll 
Compmcnr concentration* cvidcnat RCfCElBX 

58 Hexanal 
59 rr~~-bHexaul 
60 truns-tHex-1 
6 I cis-3-Huctul 
62 cis-EHexenol 
63 &)_Hacnyl oatate 
64 n-Hcxyl re(ple 
65 Dacaul 
66DaaNl 
67 Daxnc 
68 n-Hcxane 
Fatty rids 
69 Paimiticxid 
70 okicacid 
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MS, IR NC 
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MS. IR NC 
MS. IR NC 
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MS NC 
MS NC 

~h-Hi~(~1”/3;m-madium(O.5~/,-1~~1-low(0.1-5o;kt-lna(<~l’/d~~edlO 
the concrete; NC - new compo~al; NNC = new nrtural component; NF - new in Bom a 
= isol8tcd and chuueriA. 

+lrknlication wtbodx MS, litxuy mrtcb of component from GC-MS; bbrary match of 
component from GC-FAIR; synthesis, tmtti was sy-nt~ usin8 literature procedure and 
directly cornpar& RT. identity atablisbad by co-injection of authentic sampk. 

is the tint instance of its isolation from a natural bourcc. 
Phenyl ethyl alcohol and citronellol arc the major 

voktikconstitucnts of peony Bowers wbcb give tbc’rosy’ 
chanxta to their fqrancc. The low boiling frstion 
consisting of hexend and bcxcnol isomers is raponsibk 
for tht ‘green’ dour character. Tbc extract bckod mono- 
tcqxne hydrocarbons, but contains large amounts of 
wax- stcaroptcncs and fatty acids and esters. 

RxrWMEMAL 

Mumid. Peony flowax (co u)oo full blooms), while, pink and 
viokt,wcrccAkctcdinJuneinConnaxicut.Tbepctakwere 
carefully rprrtaJ from the rcpl p&il and rlamat antI 45 kg 
extrxtcd in 3 x cold dbtilkd HPLC @c pentane (35 1). Au 
~~lractions WIG started witbin 4 hr oi picking the &wax. Tbe 
pertune was removai by careful distillatxxt. using a Vigratu 
column tn tbe final stages of solvent removal lo obtain lh 
‘concrete’, 20 g. 

ArIdylhlGcwaspcrfontndondtbMrPatibElma~ 

2OOOorrP&in-ElmerSigr~-2guchroautoOnphusin~DB-1 
(J&W !kiuttitk 30 m x a32 mm, Ip tUtn), Cubowu-2OM 
crpilluycdumrrc(J&WSdcntiB$~mxQ32n\m)udu,SE30 
~column(J&WSdcnti&~mmO.32mm)~Heu 
carrier pr Prep. GC was done on an OV-101 glass column 
(0.25 in. x loft_) using a P&in-Elmer. modd 900 gas 
chromrtoOnpbin~Dmode;rplitnciowu(9:1)MS~GC- 
MS were recorded on a Hcwktt-Pa&rd modd 5985 
rpafuomcta equippal with u1 H-P pi cbromatograpb with a 
DE1 Gc column (J&W Scknti& 3Omx0.25mm. Ip film) 
NMR rpaxn were rccor&l at 25OMHz for polon and 
629MHzforc~rbon.AUtbespsctnwacobcunedinCDCI,~ 
were referenced lo the solvent pak (‘HNMR, 7.25ppm; 
“C NMR. 77.0 ppm) 

Frcwrbnolion. The estrxt (20 0) was distilled in a Kuplrohr 
apparatus al 3Omm of He and loo”. The disliUalc ((120) yu 
lreppadin~lbaionbulkcoofflm~rrTbcrrridoe(19.80) 
was chrotuatognpbcd over silia gel (nW,o. EM reagent) ud 
clulal with hurnc Tbc ~CMJK clurte gave fraction I consisting 
primrily of waxes (7.5 &. Further dution with buur_EtOAc 
mixlura g4w lbc odorous fru&ms 2-10. Tltae ft#liom were 
then scpuatcd furtba by prrp. HPLC and prep. GC. 

,.Mnowlrdglllwnrs-We wish to thank Mr. Norman !ikord and 

Ms. lngc Bock of lbc Analytical Lbontory for th GC-MS data, 
Mr. John Masmcola and Ms. Loo Evans for odour evaluations. 
and Dr. M. Passlpck of BASF A.G.. Ludwigshafcn, Gmnrny for 
GC-FTIR spactra. 

REFRRENCD 

Idenr~arioa. HPLC dct uminations utilized a DuPont 
system 8800 liquid chromatograpb equippod with the four- 
solvcnl gladknl plm, a UV spcctropbot~. and m 
R, daaor. 

hidyhcd work was accomphbfd using a RAinin 501 

Micrororb short-one column (4.6 x la)mm. 3~). Prepu8tivc 
-lions were done on an Altcx SiO, &prep. Column 
(10~230mm5~1r_poruil).Solven~~uradHP~~ud 
w with He before use. Colloztions were curiaI out using 8 
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(-)-3B-ACETOXYDRIMENIN FROM THE LEAVES OF DRIMYS WINTERI 

JORGE R. SIERRA. Jo& T. L6pu and MANUEL J. CoWis 

Fxulud de Quhica. Ponrificia Uniwndd Cat&a de Chile. Chilla 6177. Santinao. Chik 

(Rcrdud 20 May 1985) 

Aktrsct--A new naturaI prodtct, 3&acttoxydrimcnin was isolated from the patrol extract of the kavcs of Drimys 
winteri which also contains the koown compounds safrol, drimcnol and polygodial. The structure of the new compound 
was determined by chemical and spectroscopic methods. 

INTRODUCIION 

The stw bark of the South Awricon trac DrimyJ winreri 
Font has bean shown to contain sesquiterpenoids of the 
drimanc type [l, 21. Further investigation of the Raves 
lffordai cryptomeridiol, &irnaritin, qucrutin, astilbin 
and quarcitrin [3]. 

We now report the isolation and structure dctcrmi- 
nation of 3jSacetoxydrimmin (l), a new dAtnanc ses- 
quiterpanc, from kavcs of D. winteri, togctbcr with the 
pmviously known compounds safrol[4]. dhmenol(2) [l] 
and poly@ial(3) ES]. To tbc best of our knowkde only 
two drimanc quiterpencs oxy8cnatal at C-3.. have 
been found in nature. These are ircsin (entdrimane) from 
lresjne cebsioidcs 16, 7] and uvidin B isolated from 
Lurariw uuidis Fries (Basidiomycetca) [8]. 

aM@iSmdtJU8SSpCCt~lULltSIRSpCCtrUShowS 
aborptiunbandsat 176Oand 172Scm-‘conflrmingtbc 

P 
rcaaKe of rrturatcd y-lactonc and autoxyl8roups. Tbc 
HNMR spaztrum of 1 shows resotunccs for three 

tertiary methyl groups at 60.94 (6H, s, 2 x Me) and 1.00 
(3H. s, Me), and for one state group at 621 (3H. s) The 

REWt.Ts AND DISCUSSION 

Tbc petrol cxtmt of D. winmi kavts &To&d safrol 
[4], drimcnol (2) [l], polygodial (3) [S] and a new 
drimanc SaquitapaK identifiad as 3j%acctoxy&immin 
(I) on tbc basis of the foUowin8 &dance. Tbc formula 
CI,HI.OI for compound 1 is supportad by ekaxantary 

l We have numbered the C-atoms according to the usual tnvial 
Nmes. 

4 R-ok 6 R - OH 
5 R l oti 7 H’tt 


