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Aktract-From the aerial part of Teucrium luniger~un, six new nco-ckrodane diterpermids, 7,8dchydrocr&+alin, 
tculanigeral. tculanigin. ZOupi-tculanigin, teulanigerin and tculanigcridin. have been isolated. The first of these, 7.8- 
dchydrocriocephalin. is a natural substance. whereas the other compounds were isolated as their acztyl derivatives after 
aatylation of an inscperable mixture of natural dittrpcnoids. Tbc structures of thcsc substances were cstablishcd 
mainly by spbctroscopic means and. in the case of 7.8dehydrocrioccphalin. by partial synthesis from erioczphalin. 

INTRODUCTIOS 

In previous communications [I. 21, we reported the 
structure elucidation of some neockrodanc ditcrpcnoids 
Isolated as the main ditqcnoid constituents from the 
acetone extract of the aerial pars of Teucrium lunigerum 
Lag. (syn T. eriucephulum Wk. var. rubri/olium Coincy.). In 
IhIs communication, we report the isolation of SIX new 
diterpenoids which were obtained as minor constituents 
from the chromarographic fractions collected after the 
clution of isocrioccphalIn [I]. Thcsc fractions contained a 
natural ditcrpcnoid. 7.8dehydrocrioccphalin (1). and an 
inscparablc mixture of several diterpcnolds which did not 
show any acctoxyl signal in its ‘H NMR spectrum. Acetic 
anhydndcpyridinc treatment of this mixture followcd by 
careful chromatographic separation y~cklcd five minor 
ditcrpcnoid constituents: tculanigcral (3), tcuhnigin (4). 
2O-cpi-tculanigm (5). tculanigcrin (6) and tcuhnigcridin 
(7). which had not prcvIously been described as natural or 
synthetic substances. 

The structures of all thcsc new compounds were 
established mainly on the basts of spectroscopic evidence 
and, in the case of 7.8dchydrocriocephalin (1). by partial 
synthesis from crioccphalin (2). 

RESULTS ASD DIX‘L’SSIOS 

The first of the new ditcrpcnoids isolated from T. 
Imigerum, 7,gdchydrocrioccphalin (1). had a mokcular 
formula of CI,HIsOP and its ‘H NMR spectrum 
(Table I) showed characteristic signals for a p-substituted 
furan ring a &18_oxiranc ring, a C-19 acetoxymethyl 
group and an acctylatcd C-2@C-12 hcmiacctal func- 
IIon identical with those found in crioaphalin (2). 
a nco-clcrcxlanc ditcrpcnoid previously isolated from 
Z eriorep/mlum, the strwturc and absolute configur- 
arion of which have been ckarly cstablishcd by X-ray 
dillraction analysis [3]. In addition, the IR. UV and 
‘H NMR spectra ofcompound 1 rcvcakd tht prescna of 
a (CtCM(OH)-C(Mct(C) stn~~ural moiety (~I680 

and 1645 cm- ‘; 1283 nm, log r3.94; 61.92 3H. s, MC-17) 
[4]. Since chromium trioxidc-pyridinc oxidation of 
erioccphalin (2) [3] yicldcd a compound identical in all 
respects with 7.8dchydrocriocephalin. the structure and 
absolute configuration dcpictcd in formula 1 were firmly 
established for this new ditcrpcnoid. 

Another of the new diterpcnoids, tcuhnigeral(3). had a 
molecular formula of CIeH,rO,c. Its IR (see 
Expcrimcntal) and ‘H NMR (Table I) spectra showcd a 
j&substituted furan ring a &I Il-oxiranc ring and a C- I9 
mcthylenaatoxy group identical with those found in 1. 
Tculanigcral(3) also posKssad Ihc characteristic fcalurcs 
of a C-l 2 aatoxyl group in a furoclerodane hydrocarbon 
skeleton (6,.,1 6.05dd, bH1.,, 27066. a”,.,, 2.77dd. 

Table I) [S]. an axial aldchydc group at the C-20 position 

(~“.zo 9.67d, JLolr;- - 0.6 Hz; VIED 2760 and 
172Ocm-‘; [M - I] Ion fragment at m/z 503) and a 
(CKH(OAc)CO-CH( MC) (C) st~ctural moiety (b,, 
5.09d. J = 0.9 Hz 6&,, l.lSd, Ja.,, = 7.2 Hz). This 
moiety was identical with that previously found in the 
aatyl derivative of isccrioccphalin [I], a substance 
possessing an equatorial C-17 methyl group, a C-6a 
aatoxyl group and a C-7 ketone function and very 
different from that of a C-6 kcto. C-7a aatoxyl isomcric 
structure. such as crioccphalIn ~cctatc (6,_,, 5.6Od. J 

= 5 Hz; dye,, 1.03d. J = 7 Hz) [3]. Thus, structure 3 
could bc established for tculanigcral, although the con- 
figuration at C-12 and the absolute stcrcochcmistry were 
noI ascertained. Howcvcr. on biogenetic grounds it may 
be supposed that tculanigcral (3) possesses a nco- 
clcrodanc absolute configuration [6] as do the other 
ditcrpcnoids occurring In the saw specks ([I, 23 and this 
work). 

Teulanigin (4) and Z(kpi-tculanigin (5) possased the 
sang mokcular formula (Cs,H,xO,,)and their ‘H NMR 
spectra (Tabk2) rcvcakd the prcscncc in both 
compounds of a fi-substituted furan ring. a 4q I8-oxirane 
ring, a secondary C-l 7 methyl group, a C-19 
aatoxymcthyl group and an acttyla~cd C-2@ C-12 
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hct&~~I function identical with those found in scvcral 
nco-ckrodanc derivatives isolated from other Gucriu 
spacics, such as erioaphalin (2) [3]. In addition, 
compounds 4 and S pos~.~I a C-6 ketone group (vco 
1715cm~‘in4and1720ctn-‘in5;b,204.4sin4and 
204.7 s in S, sa Table 3) and an equatorial acctoxyl group 
at the C-3fi position (4 6,, S.OOdd. J,,. = 8.8 HI I,, 
- 5.6 Ht; SI 6,., 5.31 &f. J,,. = Il.4 HI J,,. - 5.0 Hz). 
The presence of the latter function in compounds 4 and S 
was condrmai [73 by the fact that the signal of the H,-18 
proton (see Tabk 2) appeared as a doubkt, without the 
long-range H,-18, H-3@ coupling characteristic of &18- 
cpoxyckrodancs possessing a 3j? equatorial proton [I-S]. 

NOE enhancement of the H-14 signal, whcrcas no effect 
was observed on the signals of the H- 12 and H-20 protons. 
This indicated an exo relationship bctwccn the Me-17 
group and the H-12 and H-20 protons [2]. Furthcrmorc, 
irradiation of the H-20 proton cauud a 5% NOE 
enhancewnt (Tabk 4) of the signal of the H-12 proton, 
which was in agramcnt with all the above conclusions. 

The “CNMR spectrum of 2OqCteulanigin (S) 
provided further support for the proposed structure. The 
chemical shift values for the C4C-9, C-l 1 C- 17. C-19 
and C-2Oatoms were identical with those reported for the 
corresponding carbon atoms of gnaphalidin [3]. a nco- 
ckrodane diterpenoid possessing the same structure as 
that depicted in formula 5, but lacking the C-3fi acetoxyl 
function. Morcovcr. the shift valuea for the C-I X-3, C-IO 
and C- 18 atoms of Z&pi-teulanigin (5) were the same as 
in &l(llpoxy WON nco&rodanes with a 3B_acctoxyl 
group, such as teupyreinin [7]. 

The nco-ckrodanc [6] absolute configuration 
depicted in formula 5 for 2O-cpi-teulanigin was inferred 
from its CD curve, which showed a negative Cotton eRbct 
(&OS - 1.04), as does gnaphalidin (A+,, - 0.72) [3,8]. 
Thus, 20-q+tculanigin is 3B_acetoxy-Ku)-acctyl+l8; 
15,16dicpoxy-6-kcto-nkrodane-13(16),14-dienc-20& 
12S-hcmiacctal (5). 

All the above data established structure 5 for Hlcpi- 
teulanigin. the configurations of the C-12 and C-20 
ccntres bcingconfinaed by NOE experiments. Irradiation 

Tculanigin (4) is the 20R cpima of compound 5. This 
was established from the following facts: (i) a comparison 
of the “C NMR spectra of compounds 4 and S rcvcakd 
sign&ant diffcrenas in the chemical shifts of the C-8-C- 
Il.C-l3.C-17andC-l9atoms(saeTabk3).whichcanbc 
attributal IO configurational differcnccs in the C-12 
or/and C-20 antra [2]; (ii) irradiation of the Me-17 
protons of compound 4 produced an NOE cnhancemcnt 
in thesignals ofthe H-14and H-20protons (7%and 13 P,. 
rqxctivcly), whereas no effect was observed in the H-12 
signal (see Tabk 4). Furthermore. irradiation of the H-20 
proton caused NOE enhanamcnts in the signals of the H- 
7a (7%) and Me-17 (2%) protons bur _vt_in_the H-12 

of the Me-l 7 protons (d 1.32, Tabk 4) pr&uccd a 6 S, signal (Table 4). All thcsc facts established a WON 

,,i:II,OAc 
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H-69 

HA-l I 

H,-I I 

H-12 
H-14 

H-IS 

H-16 
MC-17 

HA-l81 

H.-W 

HA-l9 

H.-l9 
H-20 

Ok 

J IIAIIB-I~.~.JI,A,z-~.O 
270&i 
J rm12”J 
5.2966 
6.43 dd 
J ir.t,-l.‘.J,..,,-0.8 
7.394 

7.399 
1.92s 

L4ld 

J,lh3#-28 
4SOd 
J I9hl9B’ 11.5 
4.67 d 

6.43 I 

205s 
1.95s 

- 

5.09d 

J,.,0-0.9 
27Odd 
JIIAIIB-‘~JI,~I~-~.~ 
2.77dd 
J 11~12-3.6 
6.05 dd 
6.43 &I 
J ,..,, -1.8.J ,..I *-0.8 
7.41 I 
J r,.,r-I.8 
7.49 dd 
l.l5d 
J,,.,,-1.2 
2.43d 

J mm-3.6 
3.05 dd 
J 18h.u’ I.8 
4.176 
J I9hl9B’ 12 
4.756 
9.67 d 
J ,,,otns-‘3.‘5 
2.10s 
2.07 I 
1.92s 

*Spectral pamowcrs were obuimd by 6rsnr order approximation. All that 
xsqmncnrs hvc hem conkned by doubk raonana experiwnrs. 

t Exe hydrogen with rcspazt to nng B. 
tEndo hydrogen wilh respect to nng B. . - 
§OvcrLppbd signal. 

relationship between the H-12 and H-20 protons and 
indicatai that the Mc-l7group,aswell2sthcH-l4and H- 
20 protons, were on the same side of the plane defined by 
the hemiaatal ring [2]. Finally, teulanigin (4) showai a 
negative Cotton effect (A.cJoI -O&3), which confirmed a 
neu-clerodane absolute configuration for this compound 
The smaller & negative value of 4 with respect to 
compound 5 (As - 0.60 and - 1.04. rcspoctivcly) is in 
accord with the structural difference bctwan these 
two compounds and in complete agreement with the 
predictions based on the octant nrle. The C-20 acetoxyl 
group of compound 4 is placed in an octanl of positive 
contribution. whereas [hat of ZO-cpi-teulanigin (5) is in a 
negative one. 

Another of the neockrodane diterpcnoids isolated 
from 7. lanigerum, teulanlgerin (C16H,.0LlX p”“” 
the structure depicted in formula 6. The IR, H NMR 
(Tabk2) and “CNMR (Tabk3) spectra of this 
compound clearly indicated the presence of two tertiary 
hydroxyl groups at the C4a and C-6a positions (vo,, 
34SOcm-‘, br. b, 4.21, IH. and 4.09, IH. disappearing 
after the addition of D,O; bed 825 s, and 6,- 106.4 s) and 
a C-6bX- I8 hcmiacetal grouping (C- I8 protons as an AB 
system al 64.04 and 4.23, J = 10.2 Hz; bc_,, 76.3 I) 
idcnkal with those of teupoE V [9]. The pfcacmz in 
tculanigcrin (6) of a (C~H(OAc~H(MeHC) 
structural mokty with a C-701 axial configuration of the 

acetoxyl group was dearly established because the H-7B. 
H-8/I and Me-17 protons showed a ‘H NMR pattern 
(6,.,, 5.12d. J ,,.r, - 29 Hz b,, 238d9. J ,,,.I, - 7.3 Hz 
b -,, I.21 d.sccTabk 2)almos1 idcnticalanth that forthc 
acetyl derivative of criocephalin (2) [3]. Finally, the 12s 
and 2&S configurations of tculanigerin (6) were inferred 
from NOE experiments (Tabk 4) [2]. Irradiation at b I.21 
(Me-17 signal) causal a 5 “/b NOE enhancement in the 
signal of the H-14 proton, but the signals of the H-12 and 
H-20 protons were not affected. All the above data are 
only compatible with stnrture 6. 

The last ditcrpcnoid isolatai fromT. lonigerum, tculani- 
gcridin (I).hadamokculnrformulaofC~bH,lO,,and its 
IR spatrum showal no hydroxyl absorption. It posse=d 
two rwctoxyl groups (6214 and 210, 3H each, both s. 
“CNMR signals at 6170.5~. 169.2s. 21.7q and 21.2q. 
see Tables 2 and 3) and an orthoacctate function (b I .47. 
3H, s; “C NMR signals at 6106.1 s and 23.3 q) [IO], 
besides a ~sublitulcd furan ring a C-17 bacondary 
methyl group, an acctylatcd C-z(FC- I2 hcmiu~tal group 
ing and an equatorial 34 atory group identical with 
thoac found in teuI&in (4). In addition, like tculanigcrin 
(6). tuAni@din (7) had a C-l&C9 bemiratal ring 
(see signals of the C-18 protons and the aubon atom 
B of C-4, C-6 and C-18 in Tabks 2 and 3. 
rcspaztively) instead of the ~18upoxidc and the C-6 
ketone of compound 4. All the above data can be 
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T’aMc 2. ‘H NMR&tsof~mpounbC7(~M~CDCI,.TMS~ 

mtcmal standard)* 

4 5 6 7 

H-31 5.0066 

H-71 2.59dd 

H-7@ P 
H-8/J 1.92ddq 

H,-II 2.4odd 

H,-II 2.48dd 

H-12 5.14dd 

H-14 6.4066 

H-IS 7.40 I 
H-lb 7.43dd 

Me-17 I.106 

H,-18 2.81 dt 
H,-IR 2.934 

HA-l9 4.lSd 

H,-I9 4.686 

H-20 6.34s 

OAC 2.22s 

2.02 s 

2.01 s 

Orthoacctare - 

J W) 
3123 5.6 

3a v 8.8 

7a 78 IS.3 

7a 8s 13.5 

78.8~9 4.0 

8@. I7 6.9 

IIA, 118 13.4 

IIA. I2 10.0 

IIB. I2 7.3 

14.1s 1.7 

IS. lb 1.7 

lb. I4 0.9 

18A. I8B 5.3 

19A. 19B II.7 

5.31 dd 

3.01 I 

: 
Ll4dd 
2.41 dd 

5.00 1 

6.4466 

7.4Oil 

7.0011 
I.326 

2Mdt 
3.166$ 

4.606 
4.82d 

6.32 s 

2.16s 

2.07 s 

2.01 s 

5.0 

I I.4 

14.6 

14.6 

f 
6.8 

13.9 

11.3 

8.8 
1.4 

4 
I.0 

5.7 

12.0 

J.12d 

=8dg 
mud 
L57dd 

5.161 

6.43&f 

7.38r 

7.3sdd 

I.216 

4.04d 
4.23 d 
4.72d 
5.06d 

6.75s 

2.15s 

2.05 s 

I.971 
- 

: 
- 

- 

29 

7.3 

13.7 

7.6 

7.2 

1.6 

I.6 

0.9 

10.2 

13.8 

5.3266 

: 

0 
I.8266 

2.4ldd 

5.02dd 

6.36dd 

7.38 1 

7.3966 

I.OZd 

3.Wd 
4.066 

3.996 
4.366 

6.12s 

Ll4s 

LIOS 
- 

1.47s 

5.9 

II.3 

: 

5 
6.5 

13.2 

9.6 
7.7 

I.6 

I.6 

I.0 

9.9 

IO.1 

l S~ral pxramctas we= obtainal by 6nt order apgloxlmrtion. All 

these xss@nmcnrs hvc bcm oondrmed by doubk fesot~~~~ 

cxpcrittbmts. 

t Exo hydrogen wtth rapazt to nnp B. 

*Endo hydrogen with respect to ring B. 

$Coukl not be Idcntdai. 

11 Ovcrlxppsd s&al. 

accommodated only in a structure such as 7. in which the 
orthoacetate function must be attached to the 4a,6a and 
19 positions. The 12s and 2OR configurations were 
established from a NOE experiment (Tabk4). since 
irradiation at 61.02 (Me-17 signal) caused a NOE cn- 
hancement in the H-14 (5y0) and H-20 (15%) proton 
signals but no effect wax observed on the signal of the H- 

12 proton [2]. 
The absolute configuration of the latter two ditcr- 

pcnoids (6 and 7) was not ascertained; however. it is 
rcasonabk to assume that compounds 6 and 7 belong to 
the neo-ckrodane [6] series. like all the diterpcnoids 
isolated from Teucrb hitherto ([I- 5.7-91 and references 
therein). 

Since compounds 3 7 were isolated as their acetyl 

derivatives and, before acetylation. the ‘H NMR spcs- 

trum of the mixture of diterpcnoids was devoid of 
acetoxyl signals. it is ckar that the natural products 
isolatai from T. lmigcrum were the corresponding dc- 
aatylatcdcompounds. Finally, it is important to note that 
the ‘H NMR spectrum of the natural mixture of ditcr- 
pcnoids showed a singlet signal at d 1.47. thus confirming 
that the orthoacetate grouping of teulanigcridin (7) is not 
an artcfact. 

EXPeRIMehirAL 

Mpa arc uneorr. For gcncral dctaih of the eoUaction of @nt 

rnxtcrials and the cxttactlon of the ditapcnoids = ref. [I]. 

Iso&tion cj7,8d&$rocrioe+aull (IL TtK ChrotMtognphie 
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T&k 3. “C NMR dara of compounds 47 (CDCl,, d values 

from TMS) 

C 4 s 6 7 

1 21.8P 

2 31.01 

3 68.54 

4 60.2s 

5 53.9 s 

6 2G44S 
7 46.2rt 

8 43.1 d 

9 52.7s 

10 50.9 d 

II 46.Srt 

12 722d 

I3 124.1 s 

14 IW5d 

IS 143.36 

16 139.26 

17 17.3q 

18 44.21 

19 63.3 I 

20 9g.Od 

OAC 170.1 s 

169.3s 

169.3s 

21.6q 
20.9 q 

20.6 q 

Drrhoacemrc 

21.31 22.2 1 

30.7 I 25.01 

66.66 30.5 I 

61.2s 82.5s 

54.3s 53.4rt 

2047s 106.43 

45.5 rt 74.76 

41.4d 39.4d 

51.8s 53.1 St 

54.2d 51.3d 

43.6 rt 42.01 

71.26 72.56 

125.7s 128.5s 

108.46 108.9d 
143 Jd 143 5d 

139.56 139.6d 

IU.Oq 15.oq 

44.51 76.3 I 

61.7r 61.31 

97.6d 98.41 

1704s 171.4s 

169.3s 171.3s 

169.2s 169.0s 

215q 21.5q 

m.9q 21.3q 

M.6q mo.7q 

_. - 

22.11 

30.6 I 

73.56 

83.1 s 

42.8 s 

106.6st 

35.01 

40.3d 
52.0s 

43.6d 
42.7 I 

71.96 

124.3 s 

108.76 

143.56 

139.4 d 

16.9q 

73.7 I 
59.4 1 
98.21 

170.5s 

169.2s 
- 

21.7q 

21.2q 

106.1 St 
233q 

*SWORD muluplkny. 

t These ouignmcnts may be reversed, but those given here are 

considered to be the most likely. 

fracriom obtained afler clurton of &crmaqxhabn [I] were 

evaporated ro drynus and the residue (2.30) was chrocnrro- 

graphed on a silica gd column (Merck No. 7734. daaivalaf nrh 

10% HsO. 3C0g) clutal with ErOAc-n-hexane (4: 1). yielding 

pure 7.8dchydromoaphlu, (1.loOmg)followed byacompkx 

rmxture of diterpenoids (2 g). ?.&De.hydroerioap&lin (1) hut 

mp 191-192” (EtOAc-n-bexanek [a]:-43.6” (CHCl,;cO.l12k 

IR v=cm-‘: 3430. 3150. 3130, 2960. UIBO. 1740, 1680. 1645. 

1505. 1445. 138Q 1235. 1095, I(w5. 960, 950, 8sQ 814 7401 
UV iWH nm (log c): 283 (3.94k ‘H NMR (90 MHz_ CDCl,t 

see TaK 1; EIMS (direct inlet) 75 cV. mir (rd. inr.h 460 [M] l 

(0.5).372(3).WI(4~312(3.2).300(15),281(14~253(11),219(11). 

177 (13). 161 (12), II5 (12), 105 (15), 95 (IS). 94 (22). 91 (19). 81 

(29). 77 (20), 69 (13), 53 (17). 43 (100) (Found: C. 6248; H. 6.23 

C,,H,,O, requua~ C. 6269 H. 6.13’,;.) 

7.~Dthybotktt~in (1) /rm trioc*phoLn (21 
CrO,C,HsN tra~mmt of compound 2 (nW, rr@ [3] In the 

usual manner gave a compound (70 mg, after chronxarographr 

purifration) identical in all respects (mp. mmp. [‘I]~. IR. UV. 

‘H NMR. MS. TLC) with nrtural 7&dehydroerkcc@ahn (1). 
Acelybior,o/ik~xrwco/dil~~s ropodurranpow& 

X7. AC,0 C,H,N (20 ml, I: 1) lralmcnr of the complex 

mixrure Oc diterpenoids (2 g. see above) during 24 hr PI room 

temp ykkial a mixture of several compounds whrh was 

subjectad IO column (silica gel) chromatography. Elusion with n- 

hexanc-EtOAc (3:I) gave the followmg pure compounds In 

order of elution: teuknigeridin (7.20 mg). reuknrgeral(3.8 mg). 

leuknigin (4, 60 me). 2%xpi-kuknigin (5, 20 mg) and rculan- 

rgerin (6,110 mg), besides several frrtions conrainrng mixlures of 

the above subsrances and other unidcntifkd compounds. &fore 
Pfcrylarron the mixture of direrpenouk showed a ‘H NMR 

spectrum withour oocroxyl signak, but wrrh a ungkr srgnal at 

d 1.47 due 10 rhe onhooc+u~e functron of kulanigendm (7). 

~eu&xnigero/(3) Mp 171-172‘ (EtOAc n-hexanck[a]b’- 2.5 

(CHCl,; c 0.2444); IR v=an ‘: 3170. 3150. 3120, 3ow). 2970, 

2880.2760. 1745 (brh 1720. 1505. 1440. 1370, 1250. 1230, 1165. 

1055.1035.1025,980.920,880,810.790.77&’H NMR (90 MHr_ 

CDCl,) see Tabk I; ELMS (direct inkt) 75 eV, m/r (rd. mt.): 500 

[M]‘(1).~3(0.8),474(2).462(1A445(1.5),402(5).314(5),2% 

(7).283(5),189(5).153(8).111(8).105(7),97(11),95(12),94(231. 

91 (9). 81 (13). 67 (5). 55 (6). 43 (100) (Found: C. 62.01; H. 6.28. 

Cs,H,rO,,, requires: C. 61.89; H. 6.399,.) 

Teuhrugrn (4) Mp 168. 170” (EtOAc-,n-hcxnnek [x]: + 23.8 

(CHCl,; c 0.412k CD nm (AC) 358 (0). 306 ( - 0.60). 250 (0). 

(MeOH; c O.Wk IR v=cm-‘: 31500. 3125. 3080. 2980. 2890. 

1745 (br), 1715. 1502 14500. 1380. 1240, 12200. 1160. 1070. 1050. 

1030. %O. 885, 875. 78Q ‘H NMR (300 MHr CDCI,) see 

TabkZ; “C NMR (25.2 MHz CDCI,~ see Tabk 3; EIMS 

(drracc mkr) 75 eV. m/z (rcl. rnr.k 504 [Ml’ (0.5). 445 (1.5). 402 

(3.5), 3fB (3). 283 (5). 266 (4). 248 (5). 217 (5). 203 (6). 201 (6). 189 

(5),187(6).175(7),145(9).105(7).95(11).94(20).91 (II).81 (12). 

69 (I I). 55 (6). 43 (100) (Found: C. 61 75. H. 6.31 Cx,H,,O,, 

rquua: C. 61 89; H. 6.39?,.) 

KTEpr-rruulunrgcn (5) Mp 182- 183 (EIOAC. n-hexanek [xl: 

- 52.10 (CHCI,; c 0.33Ok CD nm (Ae): 335 (0). 305 ( - 1.04). 245 

(0)(MeOH;c0.046kIRvK~cm ‘:3160.31400,308.0.2950.2880. 

1755. 1735 (br), 1720, 1505. 14X. 1390, 1250. 1230. 1065. 1040. 

905. 875. 819 ‘H NMR (3OOMHz. CDCI,): see Tablc2; 

“C NMR (25 2 MHz_ CDCl& see Table 3; EIMS (direct mkt) 
75 cV. m/t (rcl. ml.) 5(# [M] ’ (0.2). 445 (0.8). 402 (2.5). 3Oll (2). 

283(3).266(3).248(4),217(4).201(4). 189(5). 187(4A175(4) 145 

Tabk 4. NOE experimenrs on compounds 4 7 

lrraduuon 

kv 

Observal NOE mhancernenr (“3 
_ --. .- 

H-7a H-7fi H-12 H-14 HA-19 Ha-19 H-20 Me-17 

4 l.lO(Mc-17) . . 0 1 0 0 13 - 

6.34 (H-20) 7 0 0 l 4 0 - 2 
5 1.32(Me-17) . . 0 6 0 0 0 - 

6.32 (H-20) 0 0 5 0 2 6 0 
6 1.21 (Me-17) - 8 0 5 0 0 0 - 

7 I .02 (Me- 17) . . 0 5 0 0 I5 

*NOI dererminai. 




