
ISOLATION AND STRUCTURAL DET~ATION OF 
VULGARONE A AND B, TWO NOVEL SESQUITEIU’ENE 

KETONES FROM CHRYSANTHEMU,, VUUm 

TbS~ntkloilwaSSqmmtcdbyacombinatkaof 
ffa&maldi&lk&mandSncct&ccohmnandtlcova 
~~~~~o~A~B,~yk 
ykklS of 7.6 nnd 11.996, togctbW with (-)&ySan- 
theaooc (5) which WII a mrin component (18396). 

-cf~tiA.V~Amhroktedm 
all oily stdmmcc, [up+ 113.7 (c 0.95, CHCl~). The 
~f~~~&~~C~~~ 
218.1653) in high m~olutkn mars spactrmnetry, and the 
IRaad’HNb4RSpcctralWeSkdtheprcScncc0fthc 
follolhg flWtkMl #roupS: three tatiSry Me’s (8 0.93, 
1.01 mui 1.18, each 3II, s), a ~~ do&k band 
beakg 8 Me (PM 3040,ltsO aid 83thi’; b 1.78,3II, 
t, J=z.OIIz alMl 8 5.58, lH, In), a co group (IDQ 
178Ocm”‘), aa Sylk metbine (8 238, 1H. hr.s, Wh/2, 
7.0Hz),aadtwomethkcsadjWenttotbcC0group($ 
262,1H,dd,J-7.0ud1.0Hz,8278,1R,ddd,J-7.0, 
2sandlsIz).TlmIR&wrptkaaf&cogroup(V~ 
1780cm-3kdk8tcdthketonegrottptok4-lMhnd 
anc*“aadtbeuvSpe&mShowedaaMKimumdueto 
Il+~*aurdtionPt292BDl(F48)wldChk&tiihh& 
toa~~Letone.“Tbe8cv&kaSwcfeia 
a#Wment with tiloSc (Icy) 178ucm-‘; A- 295nm, 
r-144) of chrylrntbenone (5). Altbm& +nc A 

Ct4W8hSOllC~iropnaeUllitthurCbTy~~, 

NlCllOCk6CR4l8lUbkllCCiDtb$hmctioO&l~, 

~thattkketoncwoaklcontainapmtklStruc- 
~~~~(~~~~~ 
tWWXVU@KOlEAmd 
byc4lqdsoaoftbcUCNMR~ofboth~, 
whkl1arcli~tcdinTabk1to&rxwitht&tofa- 
pioene. TlE c atoms of c-4 and c-10, wbkb wezc 
~~(~~~~~~~ 

tVmetldDtandamthykne~in~ATht 
femaihgarkrnrafmakMetonS&owedagood 
~~~k~~~~~rn~ 
bctwccatn&macA(1)andcbryruatbaKMtCS).Tbis 
factildiawdtbattbsdditioprl~aaitcons~ 
aftwomcth~aadoocgrm-dbnethylwa8tobc 
iMd!dbCtWCCBC~lUldC-1~hthemokculedCbry- 

,~(~.~~,~~s~~~~A 
nacldcpktedbyformuk1.TbkStructumwasrerson- 
ablyexpkWbythecWWhStk~tkllroft& 
maSS Spedrum at m/c 190.1744 (CMII~, M-CO, 18%), 
119.m (WI,,, MYCO-CSH,,, 100%) and lWn80 
(c&&W~~12* +G. the geljc@on of whkb is 

6xmWtcnt wttb the cknmatka of a co 
gDupfmmt&mokadarkaaadthcSucc&ve 
nsstmer ot dre G-C, md cle-cl1, OT tk c&l and 

~~~~.It~~~by~~~ 
Solva&iWcul ‘H NMR Spectra a~ &own in Tabk 2 
IQrthllor8, decoopliqlr i%pchcntS Suppor&d the 
propoScdsmtdmeafthemokcuk. 

WhattbcoklhicprotooatitSsJ8washdiatc4the 
~kt~~~~~~~l.~~~~~k~a 
doubkt (J”2.OH.z), the hoxl Sin#kt of the Sllylic 
mctbkeat8238intoaSli#lynarrauSkgkt(Wh/2, 
5.5Hz),8ndthedoubk&ubktStd262aDdtbcdoubk 
~(~~~2~of~a~a~~~CO 
OroupnSpc&ivdyiatoarbPpd&kt(J-7.0Hz)smda 
douc doubkt (Jm7.0 alMl 2sHz); hdiation of the 
anylkmethiWpfotonat8238cailMlthctripktoftbe 
ok&kMeatb 1.78tocbrpleintoadonbkt(J= 
2O~).~~~~~~ok~~ 
(1.78)amitbami&fkbetw@mthcdoubkdoubkt(262) 
SnddoubkQnmiet(dd&278)camWdtb8muhipktoftbe 
okfink poem (558) to become a doubkt (J=25IIz); 
doubk ir&ktke d tl& oklink bfe (1.78) sod snylic 
~~~~~~t(S~)~a~ 
(wb&20Hz),andtltatoftkaMnkproton(%58)aDd 
the8llylkmethke(238)refan&thctripkt(1.78)intoa 

2893 



compound 1 5 2 9 10 lib 

C-l 69.6 (d) 

c-2 139.7 (m) 

c-3 121.4 (d) 

C-4 55.6 (d) 

c-5 65.1 (d) 

C-6 37.1 (m) 

c-7 205.7 (6) 

C-6 23.5 (q) 

c-9 27.7 (q) 

c-10 33.2 (t) 

c-11 21.5 (t) 

c-12 42.2 (t) 

c-13 35.2 (a) 

c-14 26.1 (q)d 

c-15 30.4 (q)4 

67.9 (d) 
(A6+20.7)= 

50.6 (d) 

138.7 (s) 172.4 b) 

116.4 (d) 122.5 (d) 

33.0 (t) 204.7 (m) 

62.6 (d) 
(A6+21.7)= 

66.9 (d) 

30.1 (a) 55.1 (a) 

205.9 (m) 59.0 (d) 

23.0 (q) 22.9 (q) 

27.3 (q) 24.7 (q) 

14.7 (q) 39.6 (t) 

21.4 (t) 

41.6 (t) 

33.9 (m) 

27.3 (qld 

27.9 (qjd 

46.6 (d) 

169.2 (s) 

122.1 (d) 

202.7 (m) 

64.1 (d) 

56.6 W 

56.2 (d) 

20.3 (q) 

23.9 (q) 

36.6 (t) 

22.1 (IL) 

44.9 (d) 

31.9 (d) 

19.4 (q)4 

19.6 (q)d 

49.6 (d) 47.2 (d) 

169.9 (a) 144.4 (s) 

121.0 (d) 116.1 (d) 

203.2 (s) 31.5 (t) 

57.5 (d) 40.9 (d) 

53.7 (m) 38.1 (m) 

40.6 (t) 31.3 (t) 

21.9 (q) 20.9 (9) 

23.4 (q) 22.9 (q) 

26.5 (q) 26.5 (q) 

*Shifts (6) in ppm relative to R(B. ltultip1iaitiam are given in parulthoM8 by tha off- 

r-m 
1 
B decoupled spectra. bTha neing systm folloum tha sam as vubumne (10). 

CA6~4Ckocon~- &hydrocarbon in ref. 22. dAssigaunt may be intarchanqd. 

CC14 

B-l dd 2.62 2.53 +0.09 2.54 +o.oa 

E-3 I 5.59 5.43 +0.15 5.67 -0.09 

E-4 brb) 2.39 2.31 +0.07 2.21 +0.17 

8-5 ddd 2.70 2.78 0.00 2.71 +0.07 

E-9 t 1.78 1.50 +0.29 1.90 -0.02 

B-9 I 1.18 1.02 +0.16 1.19 -0.01 

E-10 
1.25 

E-11 
li65 

E-12 > 

m 

E-14 . 0.93 
1 

H-15 l 1.01 

CdD6 
A( 

CCL,_) 

CgD6 '86 
A(cc'4-)b 

C6'6 

1.10 

li40 

0.69 

0.92 

+0.24 

+0.19 

1.30 

li70 

0.99 

1.08 

-0.06 

-0.07 

CC14 

m 5.30 

q 1.70 

s 1.20 

. 1.18 

C6D6 
A( 

cc14-) 

Cdl6 C6?6 
A( 

CCl4-) b 

C6?6 

5.00 

1.41 

1.00 

0.91 

+0.30 

+0.29 

+0.20 

+0.27 

5.34 

1.73 

1.22 

1.29 

-0.04 

-0.03 

-0.02 

-0.10 

%zoupli~~ (Hx) of 1: J1,3=l.0r J1,5=7.0# J3,5wl.5# J3,4w4,512.5r J3,9~4,9'2.OI 

5: J3,9-J4,6-2.0. 

bCf. ref. 23. 



CaDpound P Tb 

=4 
Ccl‘-) 

‘SDSN Ak5D5R ccl, 
%?sN 

AfC14') 
CsDSN 

H-l 

E-3 

E-4 

El-5 

8-7 

H-6 

a-9 

Ii-10 

E-11 

E-12 1 

H-14 

B-13 

dd 1.92 2.18 

m 5.42 5.51 

m 2.08 2.18 

ddd 2.26 2.52 

S 3.80 4.19 

t 1.70 1.69 

a 1.50 1.66 

1 

? 
S 

1.10 1.20 

lf70 lie0 

0.93 0.91 
c 

0.96 0.96 

-0.26 

-0.09 D 5.13 5.16 -0.05 

-0.10 

-0.26 

-0.39 II 3.86 4.19 -0.33 

+0.01 q 1.63 1.61 +0.02 

-0.36 6 1.52 1.84 -0.32 

s 0.68 0.98 -0.10 

%ouplinq~ (Hxl of 4: Jl 5-7.0# Jl,3-1.0; J3,10-J4,5Y4,10-2.0. 
, 

Irradiation at 5.42+ 1.70 (d, J-2.0). 1.92 (d, J-7.01, 2.26 (da, J-7.0, 2.0) 

bAtCDC13-C5D6Nf' sea ref. 24. 



Y. ucmo 

TW4. ‘IiNMRspean(diopp)dv&mmB(2)rad-(10 

CgD6 

H-l dd 2.12 

8-3 next 5.14 

H-5 dd 2.60 

E-7 l 2.02 

8-0 d 1.52 

H-9 ‘ 0.86 

H-10 
1 1.10 

A fCC’4-) 
C6D6 

+0.34 

-0.13 

-0.17 

-0.03 

+0.46 

+0.10 

.“a 1.92 

nxt 5.66 

ddd 2.59 

bdd d a 6 1.76 2.39 

d 1.54 

. 0.96 

8 1.17 

A("'S-) 
c6D6 

+0.40 

-0.08 

-0.12 

+0.23 
+0.35 

+0.46 

+0.14 

+0.33 

H-11 

I 

m 
li50 

H-12 

E-14 
I0 

0.71 

E-15 . 0.76 

%mplings (ES) of 21 J1,5-6.51 Jlr3-J3,51J3,6-l-5. 

bThe coupliagm are almomt tha samn am thole in ref. 13. 

pre8cnccofthefollowipptonctioarlgrolqm:thfee~- 
aryMe’r(6091,09)md09&erch3H,s).Imirdated 
methinc(b206.1H,hrpr),apairafmotnaUycouplcd 
methines (8 246 and 263, each lH, dd, J= 6.5 and 
1.5 Hz) and a &methyl-@~ ketone Brow (8 
198,3H,d,J=lJHzsod85.61,1H,~ext,J~lJHz). 
Tbcabovenpcc&aldataawc8tadthatitcontah8apart 
r~ofvabenone(1o)aackMclyrelataisy6temaa 
wcllaamuatahne.“Tbepartial@%urcofwdgaroncB 

WaaohtaiMdby~ OftlE’HNMR8pCChcud 
tbeammatksolvent&cbwiththoaeofverbwnw 
(10)“as&owninTab&):siga&afapairofdoabk 
doabks (‘H-1 and H-S), and a MS 0 aad a proton 
(E-3)onahblebond&owalapdwrqomhu 
mutImnyintbe~oftbcbvtnrrA8hifta.~, 
hhtioauftheol&icbfeat81JUreIonwltl~ 
sex~uftko&Unkprotooat85.61intoatripkt 
(J=1JHz).Rcwera&,~dtkl~protoa 
at85.6l~t&doltbbtdtbeolelbkMe(198) 
intoasi@tmdsirn~apsirofdoPbledoo- 
blet8dnetotbctwomcthiwa(246md263)intoapGr 
otdwbk&withalarsehnnlmutwdcxmpi&(J- 
6.SHz)betweenH-landH-5,whkaalwpaingbtat8 
2~wllkhelkcxwdaoc~oatlle~waa 

E-l 2.04 (dd) 

E-3 5.33 (m) 

8-4 4.38 (ml 

E-5 2.37 kldd) 

8-7 

E-6 1.73 (IL) 

E-9 1.06 (a) 

E-10 

H-14 0.93 (a) 
f 

E-15 0.69 (a) 

U31b 

1.96 (add) 

5.36 (m) 

4.44 (m) 

2.29 (ddd) 

(a 1.30 (d) 
6 2.44 (ddd) 

1.72 

1.09 

1.35 (m) 

(8) 

2.07 

5.60 

4.72 

2.53 

1.74 

1.33 

0.81 
t 

0.89 

(13) 

1.91 

5.59 

4.73 

2.41 

(0 1.33 
9 2.41 

1.70 

1.32 
{ 
1.34 

%l the coupling8 warm confirmad by decoupling axperhontmr J1 5'6.0; 
, 

Jl,3J3,g-J4,g-l.5r J3,4-J4,5-3.0 Ea. 

b 
Tha coupling0 ara almost the *ama aa thore in rd. 13. 







w68k The (+I-a-yhnwoe VIU kindly provided by Lh. Y. 
ohtaMdK.Mailum.The-ofFoodcbemirbv. 


