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Key W& h&r-Hclichrysum acunummun: If. dwunr/dium; H. srtrlingti; CompoGtac; coumarins. oblqum 
dcnvaova; annamr cod dcnvativa; hgnans; usqu~tcrpcncs; caryophylknc dcrivativa; azukne dmvatwc. 
fhvanona; styrcnc tivauvc; trcmctonc dcrivatwc. 

--- -- -- -.-_--- -- - _- 

Abetract -The investigation of thra Australian Helichrysum species afforded in ad&ion to known compounds thra 
new obliquin derivatives, eight cinnatnic acid derivatives, a trcmetone derivative, a styrenc derivative. two lignans. IWO 
caryophylknc derivatives and an azukne. The structures were elucidated by highftcld ‘H NMR. 

- -..- _- _ - _. _ 

From the large genus Helichryswn (Composttac. tribe 

Inukae, subtribe Gnaphaliinac) many species have been 
studiui chemically [ 11. However, so far little ts known on 
the chemistry of Austrahn species. We therefore now 
have studied thra spocics from this group. The results are 
discussed in this paper. 

RUULTS ASD DISClSSION 

The aerial puts of H.acwninarwn DC afforded in 
addition to known compounds (see Experimental) the 
ltgnan derivatives 1 and 2 and the azukne 3. 

The ‘H NMR spectrum of 1 (see Experimental) was in 
part close IO those of pinorcsinol and the correspondtng 
monodioxymethyknedcrivativc whichalso were isolated. 
A pair of double doubkts at 62.89 and 2.53 indicated the 
presence of a secoderivative. Spin decoupling allowed the 
assignment of several sequences which clearly kd to 
the proposed substitutton pattern of the tttnhydrofuran 
ring. The configurations of the chiral czntrcs were de- 
termined by NOE dAierence spectroscopy (NOEs bc- 
twan H-I and H-5 as well as between H-2. H-6 and H-8). 
The relattvc posttion of the different aromatic residues 
followed from the fragmentation pattern tn the mass 
spectrum. Base peak ts the fragment formed by fission of 
the M bond (m/z 137). The lignan I, which we have 
named acuminatin, is closely related to laricircsinol [2] 
which has the same stereochemistry. 

The second lignan 2 also showed in the ‘HNMR 
spectrum (see Experimental) two pairs of lowfkld double 
doublets which were coupled wtth protons which gave rise 
to srgnals at 6 3.44 and 3.08, respectively. Furthermore, the 
typical signals of dioxymethylcne benzene were visible. 
Together with the molecular formula therefore only 
structure 2, which we have named acuminatolidc. agreed 
with all data. The stereochemistry followed from the 
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couplings and from the NOEs which clearly showed the 
cis-relationship between H-l and H-5. the rruns- 
orientation bctwan H-l and H-2 as well as err-hydrogens 
at C-2 and C-g. 

The structure of the viokt colourcd azukne 3 also 

followed from the ‘H NMR data (see Experimental) 
which were in part close to the corresponding aldchyde 4 
which was reported from H. brucreafum [3]. The position 
of the oxygen function was established by clear NOES 
bcrwan Cmcthyl, H-3 and H-S. The assignment of these 
protons was achieved by spin decoupling. 

The aerial parts of If. dio.smi/o/ium (Vcnl.) Sweet. gave 
the obliquin derivatives 7 [4] and 9 whik the roots also 
gave 5 [S]. 6 [4] and 10 together with enr-kaurcnic actd 
and the sccocompound 12. The aerial parts also gave 12 
as well as I I, the prcnylatcd coumark acid dcrivatrvcs 
13 16 together with the known dcrtvativc with a fra 
hydroxy group [6] and the acetate [7]. Furthermore the 
styrcnc dcrivattvc 17, Rcpi-inuvirolidc [8]. spathulcnol, 
cm-kaurcnic acid. 8j.Lhydroxy-I 1~,12~-diacctoxypimar- 
l6enc (93 and cinnamk acid were present. 

The structures of 9 and 10 ckarly followed from the 
‘H NMR spectra (sa Experimental) which wcrcsimtlar IO 
those of 5 7. In the case of 9 the methyl signal was 
replaced by that ofa mcthylol group (64.31 6rs)and in the 
case of 10 by that of an aldchydc proton (69.66 s). 

The structure of I1 followed from the ‘H NMR 
spectrum which was close to that of caryophylknc. Only 
one methyl singlet was replaced by the signal ofan acctoxy 
mcthylcnc group (64. I2 and 4.03 d. 2.07 s). The chemical 
shifts of the ncighbouring protons favourcd a 13-O- 
acetate. This was confirmed by NOE dilkrcncc spcctro- 
scopy with the corrcspondmg scnccioatc (unpublished 
data). A glucosidc of the corrcspondmg alcohol was 
isolated previously [IO]. Also the structure of 12, which 

was purified as its methyl ester, followed from the 
‘HNMR spectrum which was close IO that of the 
corresponding aldchydc [I I]. All signals could bc as- 
signed by spin decoupling. The changed oxygen function 
caused a small shift of the H-6 and the signal of the 
aldchydc proton was replaced by that of a mcthoxy 
singkt. 

The structures of 1% 16. which were transformed IO Ihc 
methyl cstcrs,could bc deduced easily from the ‘H NMR 
spectra as that of 138 was close IO those of the fra phenol 
[ 6J. The nature of the ester groups in 141 followed from 
the corresponding ‘H NMR signals (62.YO and 2.78 dd, 
5.39 ddy, I.40 d. 2.05 s). In the sptrum of 13a thcsc 
stgnals were shifted in the cxpcctcd way and the acctoxy 
smgkt was missing. The data of 1% mdicatcd that this 
compound only diflercd from I4r by a variation of the 
prcnyl group. A pair of lowficld doubletsat 6666and 6.38 
and a smglct at 6 I.41 (6H) indicated the nature of the side 
chain. In the s-trum of 168 an additional broadened 
singlet at 68.44 and small shift differences of the signal of 
the prcnyl side chain showed that the corresponding 
hydropcroxidc was present. This was supported by tri- 
phcnylphosphmc reduction which led to 1%. The 
‘H NMR of 17 indicated the presence of a trisubstnutcd 
benzene derivative, one substrtucnt being a vinyl group 
(66.63 dd, 5.59 dand 5. IO d), one hydroxy and one a prcnyl 
group [63.15 hr d (2H). 5.31 br I, 1.79 and 1.78 br .r (each 
3H) 1. The relative position of the substitucnts was 
deduced from the chemical shafts of the aromatic protons. 
Most likely 17 is dcrivcd from the corresponding 
accrophcnonc dcrivaIlvc [I I]. 

The roots of H. srirlingii F. Mucll. also gave 5.7.9 and 
10 as well as 8, the hydroxy derivative of 5. The structure 
directly followed from the spectral data. Furthermore 
naringin, bctulinic acid and the trcmctonc derivative 18 
wcrc isolated. The structure of the latter followed from the 
‘H NMR spectrum which was very close IO that of the 
~rcmcIonc [IZ], only the okfinic methyl signal being 
rcplaccd by a pair of doubkts at 64.29 and 4.22. The cis- 
configuration at C-2 and C-3 followed from the obscrvcd 
coupling. The aerial parts gave lbc Ravanoncs pinoccm- 
brin, the corresponding 3B_hydroxy and aatoxy dcrivat- 
ivcs and the 7-substituted compound 19. 2,3dihydroxy- 
cinnamk acid and the &namaIcs 2&U. The s~ructurcs 
of these compounds followed from the ‘H NMR spectra. 
The r&live position of the oxygen function in 22 and 23 
followed from the chemical shifts of the aromatic protons 
which agrad with those of other phcnyl ethyl alcohol 
derivatives. The structure of 19 followed from the 
‘H NMR spectrum which was in part close IO that of 
pinoccmbrin. Tbc substitucnt at C-7 displayed additional 
signalsat67.27and6.83brd(cach 2H),4.766rdq, 1.62and 
I.61 d and 5.52 br s. In agramcnt with the molecular 
formula these data led to the proposed structure 19 
cpinurk al C-7’. The fragmentation pattern also sup- 
ported this sIructurc. After loss of methyl (m/z MI, base 
peak) RDA kd IO miz 257 (69% MI - CeH,CHPCHz). 

If the chemistry of the thra Australian Helichrysum 
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spades iscompared with that of the South African specks. 
relationships to a few specks are vinbk. Obliquin dcrivat- 
ives have been reported not only from H. serpyllijolium 
[4] and H. uestirum 143 but also from Phaenocoma [ 131, 
SW& [ 143 and Anuxeton species [ 143 whik an azukne 
closely related to 3 as well as lignans have been isolated 
from H. btacrearum [3, IS]. The unusual high accummu- 
lation of pinoambrin and also the presence of cinnamates 
in H. stirlingii is rcmarkabk. The common occurrem of 
obliquin derivatives in the latter specks and m 
H. diovnijoliwn indicated a relationship of these two taxa 
whik the constitutents of H. acuminarum rcscmbks more 
those of H. bracteatum. 

EXPERI.MEXTAL 

Air dried plant material. collaztcd near Canberra, Ausrraha. 

was extracted with M&H-Et,&petrol (I : I : 1) and the CXI~.XS 

obtained were worked-up and separated as reported previously 

[ 1’51. 
Tbc CXI~W of acrbl puts of H. ocum~~rum (510 g. voucher 

Robimon 86ooo2) wu separated by CC into four fractions [ 1: 

Et,C&pctrol (I:4), 2: E@-petrol (]:I), 3: EI,O and 4: 

Et,GMcOH (9:1)]. Prep. TLC silka gel PF 254. 

C,HICHrClr (I: I) of f-ion 1 gave 5 mg 3. Prep. TLC of 

fractron 2 in Et,C&petrol (7: 3) gave IO mg ptnorcsmol and of 

fraction 3 in Et,0 afforded I5 mp naringenin. Prep. TLC of 

fraction 4 m CHCl, McOH (l7:3) gave thra brnds (4/1+/3). 

HPLC of 4/I on RP 8 dulmg with MeOH. H1O (3:2) at ~(1 100 

bargave 26 mp 2 (R,4.6 min)and 60 mgpipcritol [I5]. HPLCof 

4/2 (same conditions) pvc 5 mg scopoktia (R, 3.9 min), 22 mg 

pinoresinol (R, 4.4 min) and 22 mg I (R, 6.4 mm). Prep. TLC of 

4/3 in CHCl,-MeOH (19: I) PVC I5 mg eriodktyol. Roots of 

H. dios.w’@iw (100 g. voucher Robinson 860019) gave by CC 

thra fractions. Frtion I alT0rdc.d by prep. TLC in 

CHrClr-CIH,(I: I)2Ommpenr-kaurer~icacidand I5 mg l2.Prep. 

TLC of f-n 2 m CH,CI1-CIH,-Et10 (3:3: I) gave 7 mg S. 

7 mp 7 and 3 mg 6 whik that of fraction 3 in Et,0 petrol (7: 3) 

alTorded 7 mp 10 (R, 0.7)and 3 mg 9 (R, 0.56). Theextract of the 

aatal parts (58OgJ was separaled into five CC fractions. Prep. 

TLCoffraction I inCH,CI,-C,H, (I: I),gavc 5 rn(Ejl-bydroxy- 

1 lq12gdiaatoxypimar-I&q 8 mg II (R, 0.55) and 8 mR I7 

(R, 0.51). Fraction 2 was a mixture ofacids (IR and ‘H NMR). 

Afla addition of CHINz. prep. TLC In CH,Cl, C,H, Et,0 

(7:7: I) gave I5 mg methyl-3-prrayl_44ccloxycinnamate, 25 mg 

rprthuknol and IMmg Ih (R, 0.45). Fraction 3 a&o was a 

mixture of p~idr After addition of CHrNr prep. TLC In 

Et,0 pctrol(4: I)grvcIhrccbands(3/1-3/3L Prcp.TLCof3;l m 

CHrClr-C6H, EI,O (7:7: I), three denlopments. gave I7 mg 

ISa (R, 0.71),7 ~olthccorrespondm8aatate (R, 0.65). I5 m8 

of free phenol (R, 0.43) and 35 mg methyl cinnamoatc. Prep. 

‘TLC of 3/2 in CHrCl, C,H,-El,0 (5:5: I) gave I2 mg 7 and 

5 mg I6a (R, 0.5). Prep. TLC of 3/3 tn CH,Clr C,H, Et,0 

(l:l:l)gavc9mg9(R,O.4l)and8mgl7.Prcp.TLCoffr~~on 

4 m Et+pcrrol (4: I)gavc three bands (4;l 4:3). Prep TLC’ of 

411. after addition of CHrNa. in CHICIa-C,H, Et,0 (7:7: I) 

gave 6 mg IC. 412 contained 250 mp ctnnamK acid and fractcon 

413 8ave after addirion of CHrNr and rcpdal prep. TLC 7 mg 

lh. Frac~on 5aftaaddition ofCHrNr pveafter prep. PI I.<: In 

CHJCIJ-CbH~-l$O (3:3: I) 9 mg ISa (R, 0.35). 

The cx~rac~ of tk amal parts of H. srlrlingli (550 g. voucher 

Roknson 860067) gave five CC fractions after elution w,Ih 

Et,0 petrol (I:Y). (I:]). (3:l). Er,O and EI,O MeOH (9:l). 

Prep. ‘TLCofonc tcntbof fraction I In CHJCII-C,H, (I : I)gave 

I2 mg 20 (R, 0.72)and 21 mg 21 (R, 0.61). Fraction 2 contamcd 

178 pmocembrm. Prep. TLC of one tenth of fracImn 3 in 

CHICI C,H,-EI~O (3:3: I j gave I I mg 22 (R, 0.613) and Y mg 

23 (R, 0.44). Prep. TLC of one tenth of fraclion 4 m 

CH,Cl,-C.H, EI,O (3:3: I) gave 5 mg 3-aoctoxyptnarmbrin 

and I5 mg 3-hydroxypmoambrin. Fracllon 5 conlluned I.5 8 

2.3dthydroxyccnnamic a&. CC of the cxlracl of the rools (95 8) 

gave thra fractions. Prep. TLC of fractmn 1 In 

CHICI ,C,H, Et,0(3:3:I)pvc5mpSand5 mg7.Prcp.TLC 

of fraction 2 (same solvcnt)gavc 9 mg be~ulomc acid and 7 mg I8 

(R, 0.47). Prep. TLC of fractmn 3 in EI,O petrol (7: 3)gan 5 mg 

lOand a rmxIurc which gave by HPLC usmg MeOH HJO (7:3) 

IO mg 8 (R, 4.1 mitt) and 7 mp 9 (R, 4.5 mink 

Known compounds were identified by comparing the 

100 MHz ‘H NMR spectra with those of aurhcntcc matcrlal and 

by comparison with ht. data. 

Acuminuru (I). Colourkxs 011; IRv‘~‘~crn ‘: Moo (OHA 

1605, I517 (aromalick MS m/r (rcl. int.): 358.142 [M] ’ (62) (cak. 

for C1oHJrO.: 358.142). 340 [M- HJO]’ (6). 327 [M 

-CHJOH]’ (3J,192[C,,H,z0,]’ (37), 137[C.HgOIJ’ (100). 

‘H NMR (400 MHz_ CDCl,)z 62.37 (dddd. H-l). 4.78 (d. H-2). 

4.04 and 3.74 (dd. H-Q 2.71 (ddddd. H-5). 2.89 and 2.53 (dd, H-6). 

3.91 and 3.76 (dd. H-8A 6.85 br J. 6.84 d. 6.77 br s (2HA 6.69 br d. 
6.68 br I (aromatic H). 3.87 (J. OMc), 5.Y4 (s, OCH>O);I (Hz): I. 2 

11.511.8=7;4.4’=8:4.5-6.5;5.6=5;5.6’= 10.5.6.6 

= 13. 8.8’ - II. 

Acuminurolrdc (2). ColourlaP crystals. mp 118’: 

IR v‘~“~an I: 1775 (y-lactone). 1610, ISIS. ISOO(aromaIk); 

MS m/s (rd. 1nt.k 248.068 [M] ’ (100) (cak. for C,,H,lO,: 

24&068).218[M-CHIO]’ (6). 163(21). 150(43). 149(42), 135 

(34A 134(19k’HNMR(CDCl,~63.08(dddd.H-lA4.61 (d,H-2A 

4.36 and 4.19 (dd. H-4), 3.44 (ddd. H-5). 4% and 4.32 (dd. H-8). 

6.84 and 6.79 (&s.~~oIMI~ HA 5.97 (5. OCHrOI; J (HZ): I, 2 = 7; 

1.5-9; 1,817; l.e’~2;4,S-9.5;4.5-P.4’.5-3.5;X.E’ 

- IO. [a]:: - 37 (CHCl,; c 0.1 I). 

Ufcrhyl-l<arbonurhoxyoIulrru (3). Amorphous vlokt 

powda; IR $2, an ‘: 1700 (COzR); CIMS mj: (rd. mt.): 201 

[M+ I]’ (100) (C,,H,rOr + I). 169 [2Ol -M&H]’ (1st 

‘H NMR (CDCl,)z 68.32 (d. H-21.7.32 (d. H-3). 7.45 (d. H-S), 7.72 

(I. H-6). 7.50 (r. H-7A 9.71 (d, H-8). 2.98 (s. H-9). 3.95 (5. OMc) 

[I(Hz):2.3-4:5.6-6.7-7.8-IO]. 

I)_HydroxyoMi@n (8). Colourksx crystah, mp 183.‘; 

lRr~,cm-‘: 3620 (OH), 1730 (unurmnn k MS m/z (rd. int.): 

260.068 (Ml’ (LOO) (cak. for C,.H,rO,: 260.068). 229 [M 

-CHrOH]’ (6), 189 (24). 178 (30). I48 (3lA I20(30~ ‘H NMR 

(CDCl,): 66.29 (d, H-3). 7.57 (d, H4). 7.00 (J. H-S), 6.88 (s, H-XI 

4.46and4.14 (dd. H-9).4.75 (brd. H-IO). 5.43pnd 5.38 (brs, H-12). 

4.29 (br s, H-13k J (lizt. 3.4 = 9.5; 9.9’ = 11.5; 9. IO - 2; 9’. 10 

= 8. 
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5-Mahxy- 13-hydroxyubltquin (9). Colourkss 011; 

IRVjlH~,m-‘: 3520 (OH), 1730 (coumann); MS miz (rcl. int.): 

290.079 [Ml- (70) (cak. for C,,H,.O.: 290.079). 262 [M 

-CO]’ (15). 232 [262-CHzOJ’ (30). 178 (90), 149 (lC@k 
’ H NMR (CDCl,): 66.24 (d, H-3). 7.93 (d. H4), 6.64 (s. H-8). 4.49 

and 4.14 (dd, H-9),4.76 (brd. H-IO), 5.44asxi 54O(brs. H-12h4.31 

(brs. H-l3).J (Hz): samcas1ncompound8. [z]:’ - 31 (CHCI,; 
c 0.19). 

5-.Hefhoxy-I 3-0x0-obliquin (19). Colourkss 011; 

IRyzcrIcnl ‘: I735 (coumann). 1700 (CHO), MSm,z (rcl. mt.): 

288.W3 [Ml’ (100) (cak. for C,,H,JO,: 288.063h 260 [M 

-CO]’ (7). 178(66). 163 (48). l49(56k ‘H NMR (CDCl&66.26 

id, H-3). 7.93 (d. HA), 6.66 (s. H-8). 4.52 and 3.98 (dd, H-9). 5. IO (br 

d. H-IO), 6.71 and 6.49 (br s. H-12). 9.66 (I. H-13); J (Hz): 3.4 
- 9 5; 9.9 = I I: 9. IO - 2.5; 9’. IO - 7. 

13-Aceloxy~aryophy//c~ (I I). Colourkss 011: IR vc$&cr~cm ‘: 

1735, I250 (OAck MS m;: (rel. ml.): 262.193 [M]’ (5) (cak. for 

C, .H1,O1: 262.193A 202 [M - A&H] ’ (16). I87 [202 - .Wc] ’ 
(22). 133 (58) II9 (68). I05 (58). 93 (loOk ‘HNMR (CDCI,). 

65.29 (brdd. H-5). 2.34 (brddd. H-9). I.1 I (s. H-l2A 4.12 and 4.03 

(d. H-13).4.98 and 4.86 (hrs. H-14). I.61 (brs. H-15);I (Hz): I.9 

-9.5;13.13’= ll;5.6- 12.5.6’~4;9,10=9.10’=9. 

.Welhy/40xu-sPco-cc~w~y/~ene-5~fe (It). Colourkss 011; 
IR v’,“I cm ‘. 1715 (CO. COiRk MS mi: (rel. mr.): 266.188 

[M]’ (2.5) (cak. for C,.H>,O,: 266.188L 235 [M -OMe]’ 

(1.5). 208 (IO). I67 (14). 135 (441 126 (56). IO8 (160). 93 (95); 

‘H NMR (CDCI,,) dl.87 (df. H-l), 1.63 (dr. H-2). 2 32 (r. H-3). 

2.44 (r. H-6). 2.28 (br 1. H-7A 2.36 (br ddd. H-9). 144and I.80 (dd. 

H-I0~4.75and4.615(brs.H-12).1.04and1.03(s.H-I3.H-14).2.lI 

(s. H-15). 3.67 (J. OMck J (Hz): I.9 - 9. IO’ - IO. IO’ - lo. 9. IO 

= 9. I.2 = 2.3 -. 6.7 = 7. [z]$- + I4 (CHCl,. ~0.28). 

.~furhy/-3-prmyl4O-[S-hydroxy6ufyry/]~~~~e (lh). 

Colourkss 011; IR ~~~~~crn ‘: 3610 (OH), 1720 (COIRI. 1640. 

I60 (C-C); .MS m.; (rcl. ml.): 332.162 [Xl] * (3) (cak. for 
C,gHa.O,: 332.162). 301 [M - OMc] ’ (2A 246 [3Ol - C.H.] ’ 
(loOA I91 (70); ‘H NMR (CDCl,): 67.38 (br s. H-2). 7.05 (d. H-5). 

7.39 (hr d, H-6). 7.65 (d. H-7), 6.38 (d, H-8A 3.23 (hr d. H-IO), 5.20 

(brr. H-II), I76 (brs, H-13), 1.70(br.s, H-l4A 2.78and 2.71 (dd. 

H-2’). 4.33 (ddq. H-3’). 1.33 (d. H-4’). 3.X1 (s. OMc); J (Iiir) 5.6 

: 8: 7.8 = 16; IO, I I z 7; 2,‘.2>’ - 16; 2;. 3’ - 3.5; 2:‘. 3’ : 8.5. 

3’.4’ = 6 5. 

.WerhyI-3-p~y140-[B-cueroxybuf)ryIJ-coumorLn4 (IC). 

Colourkss otl; IR rc$,(‘* cm ‘. 1730 (COzR), 1640.1600 (C-c); 

MSm,r(rcl.mr.).374.173[MJ’(3)(~k forCI,H,.0,:374.173), 

343[M-0Me]‘(4~3\4[M-AcOH]‘(2.5),246(41).191(30), 

69 [C,,H,CO]’ (100). ‘H NMR (CDCI,): 67.36 (hrs. H-2) 703 

(d. H-5). 7.38 (hr d. H-6). 7.65 (d, H-7). 6.37 (d. ii-81 3.22 (hr d. H- 
IO), 5.21 (brr. H-I I), I.76 (hrs, H-13). 1.69 (bs. H-14). 2.Wand 

2.78 (dd.H-2’).5.39(ddg, H-3’). l4O(d. H-4,),2.05 (s,OAc), 3.81 (s. 

OMck J (Hz) as IJa. exccpr 2,‘. 3’ = 7.5: 2:‘. 3’ = 5. 

Herh!/-3-[3-hydrux~3.3d~rhylprop I -enyI]-4-0. u-ucn- 

o.x)huryryl]-counwole (Ih). Colourkss 011. IR You’d cm ‘. 

3540 (OH), 1735 (COIRL. 1640. I60 (C-C); MS m:‘z (rcl. mr.): 
390.168 [Ml’ (0.2) (cak. for Cj,Hj,O.. 390.168). 372 (M 
-H:O]’ (I). 359 [M -OMc]’ (I). 330 [M-AcOH]’ (0.5). 
244 [372-C,H,,O,]’ (l4A 229 [244 -Me]’ (IOOl, 69 
[C,H,CO]’ 16(1k’HNMR(CDCl,):67.66(d.H-2).7.011(d.H-5). 

7.4 I (dd. H-6). 7.67 (d. H-7). 6.43 (d. H-8). 6.66 (d. H-IO). 6 38 (d, H- 

I I). 1.42 (s. H-13. H-14). 2 9Oand 2 81 (dd. H-2’) 5.43 (ddp. H-3). 

I.41 (d. H-4),2.06 (s.OAcA 3.81 (s.OMe);J (Hz) 2.6 = 1.5.5.6 
- 8; 7.x 7 IO. I I - 16: 2,‘.2:’ = IS. 2,‘. 3’ = 7; 2,‘. 3’ 2 5; 3’.4’ 

- 7. 

.Wnhyl-3-[3-prrox)-3.3 -dtnwthylprop- I - myl] -4 -O-[/I-uc-er- 

oxyhufyr)0-coumwo1e (16a). Colourkss otl; CIMS m,r (rcl. ml.). 
391 [M-Me]’ (71 373 [M+ I -H,O>J’ (4). 269 (IOU). 

‘H NMR (CDCl,)as compound 1% except 664 (d. H-IOI 6.31 
(d.li-)I) 1.~(.~.~~-13.~~-14~1(.44(s.<K)l1). 5mg 16amO.5ml 

CDCl, gayc. after addition of triphenylphorphinc. 1%. identical 

with rhc Me eater of tba natural compound. 

2-PrenylQcinylpheml (17). Colourku 011; IR rzcrj an ‘: 

3600 (OHA 1610 (C-Ck ClMSmjz (rel. int.t: 189 [M + I] * (IO) 

(C,,H,,O+ I). I61 [l89-CO]. (45k’HNMR (CDQk67.16 

(d. H-3A 7. I8 (dd. H-Sk 6.76 (d. Hd). 6.63 (dd, H-7). 5.59 (d. H-80, 

5.10 (d, H-&A 3.15 (br d, H-l’), 5.31 (br 1. H-2’). 1.79 (br s. H4’). 
1.77 (br s. H-5’k J (Hz): 3.5 = 2; 5.6 2 8; 7.81 - 17; 7,8c = II; 
l’.2’ - 7. 

3-Anyeloyloxy- l2-h~droxyrremelone (18). Colourku oil; 
I R $2’ ) cm ‘: 3600 (OH). 1720 (C-CCOrR), 1690. 1620 

(PhCO); MS m:z (rcl. ml.): 316.131 [M]’ (3.5) (cak. for 

C,.H,,O,: 316.131). 216 [M-RCOsH]’ (64A 2001 [216 

- Me]’ (32). 83 [C.H:CO] - (100). 55 [83-CO]. (73); 

‘H NMR (CDCI,b 65.37 (d. H-2), 6.38 (d, H-3), 8.07 (d. H4). 8.01 

(dd,HdA7.00(d.H-7~2.57(s.H-9~5.4land5.40(brs.H-ll),4.29 

and 4.22 (d. H- 12). OCOR: 6. I I (99, H-3’). 1.93 (dq. H4’). 1.79 (dq. 

H-5’k I (Hz) 2.3 - 5.5; 4.6 - 2; 6.7 = 8.5; 12. 12’ = 13; 3’.4 

- 7.5; 3’.5’ = 4.5’ = 1.5. [=I’,” + 70 (CHCl,; c 0.09). 

P1~nnbr1n-7-O-[4(l-hydroxyerhyl)]-p~ylcrhrt 119) 
Colourkssaprak.mp 107”; MSmi: (rel. inr.): 376.131 [Ml. (69) 

(cak. for Cz,H,,O,: 376.131), MI [M-Me]’ (100). 257 [Ml 

-C.Hs. RDA]’ (72A I79 (28). I47 (26k ‘HNMR (CDCl& 

65.42 (5.41) (dd. H-2A 3.1 I (3.10) (dd. H-3,). 285 (2.84)(dd. H-3rA 

5.93 (s. H-6, H-8),6.83 (brd. H-2’. H-6’). 7.27 (brd.H-3’. H-5),4.76 

(dq, H-7’). I.61 (1.62) (d, H-8’). 7.43 (m phenyl). 5.52 (bt S. OHA 

12.5 (12.58)(s, 5-OH);I (Hz): 2.3, = 13; 2.3, = 2.5; 3,.3a - 17; 
2.3’ -. 8; 7.8 = 7’,OH I 7. 

Geranyl c1 nnamure (20) Colourlas 011; IR YE’) cm ‘: 1720. 

1635 (C=CCOrR); CIMS m,.- (rcl. Inc.): 285 [M + I]’ (l2A I53 

[C,,H,-01’ (42). I37 [C,,H,,]’ (lOOk ‘HNMR (CDCI,) 
67.53 and 7.39 (m, phcnyl), 7.70 (d. H-7L 6.44 (d, H-8L 4.70 (d. H- 

I’), 5.35 (br I. H-2’). 2.14 and 2.05 (m. H-4’. H-5’), 5.12 (br I, H-6’), 

1.69 (br s, H-8’). 1.52 (br S. H-9’). 1.80 (br S. H-IO’); I (Hz): 7.8 

= 16; l’.2’ - 5’,6’ = 7. 

2-Phenyhhyl c irvuunole (21) Colourksa otl; IR vgc7a cm ‘: 

1730. 1650. 1610 (C=CCOIRk MS miz (rcl. In(.): 252.1 I5 [Ml’ 

(0.5) (cak. for C,-H,,O,: 252.115), I31 [RCO]’ (48), I04 

[C,H.]’ (IOU), 77 [C,H,]’ (MO); ‘HNMR (CDCls). 67.53aad 

7.39 (m H-2 H-6). 7.68 (d. H-7L 6.43 (d. H-8),4.43 (I. H-8’). 3.03 (I. 

H-7’). 7.33 and 7.27 (m, H-3’. H-7’); I (Hz): 7.8 = 16; I’.2 - 7 

Ddtydrocontjeryl ClllllalMfC WL Coburksa OIL 

IRr&~~crn ‘. 3550 (OH), 1720. 1645 (C-CCOsRk MS mjr 

(rel. mr.): 312.136 [M]’ (27) (cak. for C,,H,,O.: 312.136A I64 

[U - RCOjH]’ (1001 l49[164- MC]’ (48). I31 [RCO]’ (28). 

103 [I31 -CO]’ (28k ‘H NMR (CDCl,) 67.59 and 7.40 (m, H- 

2-H-6). 7 69 (d. H-7). 6 47 (d. H-8). 4.23 (r. H-9’). 2.01 (II. H-8’). 

2 68 (I. H-7’). 6 71 (br s. H-6’). 6 85 (d. H-2’). 6.72 (d. H-3’). 3.89 (I. 

OMek J (Hc): 7.8 - 16; 8’.9 = 6.5; 7’.8’ - 7.5; 2’.3’ - 8.5 

3’-Hydroxydthgdrocontjeryl CIMMI(II e (23). Colourku 011. 
I R v‘$xa ) cm ‘: 3460 (OH), 1720, 1640 (C-CCOsR); MS m/r 

(rel.mi.):328.13l[M]’ (5)(cak.forC,,H,,O,:328.13l),I8O[M 

- RCOaH]’ (IS). I31 [RCO]’ (100); ‘HNMR (CDCI,b 67.53 

and 7.39 (m H-2 H-6), 7.68 (d. H-7). 6.46 (d. H-AA 4.23 (r. H-QA 

2.01 (II. H-8’), 2.64 (I, H-7’). 6.47 (d. H-2’A 6.32 (d, H-6’). 3.86 (s. 

0%4(e), I (Hz): KC compound 22, excepr 2.6 - 1.5. 
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