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Aktract-From the atrial part of Teucrium polium subsp. capitotum three new nco&rodanc diterpenoids, 7- 
deacetykapitatin, pkropolinol and 2O-epi-isoer&qbahn, have been isolated, together with the previously known 
ditcrpcna pkropolin. picropolinone, 19-acetylgnaphalin and tcucjaponin B. The structures of 7dcacetykapitatin [ 19- 
acctoxy4a.18: IS.l~iepoxy-7u-hydroxy~ket~n~ler~-l3(16~1Cdien-~12S-olidt], picropolinol [18,19- 
diacetoxy-l5.16-cpoxy4x&xdihydroxy-7-keto-nco-clcroda-13( 16),14dicn-20,12S-olidc] and Z&pi-isocricczphalin 
[ I9acctoxy4a.18 : l5.16diepoxy-6a-hydroxy-7-keto-neo-cleroda- I3( 16),14dicnc-(20-0-acotyl~20R,1 Zs-hemiacctal] 
were established by chemical and spectroscopic mrans and, in the oasc of ‘Idcaoctykapitatin and pkropolinol, by 
correlation with known compounds. 

INTRODUCrtOlri 

The diterpenoids of Teucrium podium and its subspades 
aureum, capiratum and polium have beon the subject of a 
number of investigations [l-9]. Now, a reexamination of 
the aatonc extract of the aerial part of T. polium subsp. 
capitarum (L.) Arcanph kd to the isolation of four 
previously known nco-ckrodanc diterpcnoids, picropolin 
(1) [I+], pkropolinonc [43, 19-aatylgnaphalin [4. lo] 
and teucjaponin B [ 10, I 1 J, and thra new diterpcnoids, 7- 
dcaatykapitatin (2). pkropolinol (3) and 2O-cpi- 
isocrioaqhalin (4), whose structures and absolute con- 
figurations have been established. 

PDLLTS AND Dl!SCUSSlON 

The first of the new diterpcnoids isolated from T. 
podium subsp. capitarwn. ‘Ideaatykapitatin (2), had a 
mokcular formula of Cz2HIbOs. Its ‘H and “CNMR 
spectra (Tabks I and 2, respectively) showed signals 
almost identical with those found in the ‘Hand “C NMR 
spectra of capitatin (5). a nco-ckrodanc diterpenoid 
previously isolated from this plant, the structure and 
absolute configuration of which have ban firmly a- 
tablishcd by X-ray diffraction analysis 153. In fact. the 
only differences between the ‘H and “C NMR spsctra of 
the new diterpcnoid and capitatin (5) were the absence in 
the former of an acetyl group and also the higher held 
resonance of the proton gaminal to the C-7 secondary 
hydroxyl group (64.58 d. J = 6.3 Hz), which in atpitatin 
(S)isgcrninal toanaatoxylgroup (b5.50 d.J - 6 Hz) [a. 
This was in agmcmcnt with the C-6, C-7 and C-8 
rcsonarvczs in capitatin (5.6 198.3, 74.6 and 40.9, rcspcct- 
ivcly) [S] and in the new ditcrpcnoid (2,6206.7.73.7 and 
44.3, respectively. see Tabk 2). Thus, structure 2 can be 
attributed to this new compound. In a-t with this 
conclusion, aatic anhydridcpyridine treatment of 2 

yielded a substana identical in all respects with capitatin 
(S) [S]. Moreover. sodium borohydride reduction of the 
new diterpenoid (2), pkropolin (1) [l] and picropolinone 
143 gave the same compound (6). thus rigorously confirm- 
ing [I. 4, S] a C-12.9 configuration and a ncockrodanc 
backbone [ 121 for all these diterpcnoids. These structural 
features were also in agreement with the sign of the 
Cotton effect (Asxp, +4.87) showed by ‘I-dcacotykapi- 
tatin (2). This was identical with that of criocophalin 
(AQP. +2.53), a diterpenoid whose neo-ckrodanc ab- 
solute configuration is well known [ 131. Irradiation of the 
Me-l 7 protons of compound 2 causaf NOE enham- 
ments in the signals of the H-14 and H-16 protons (2% 
and 3”/, rqcctively) but no effect was observed in the 
signal of the C-12 proton. This is indicative of a C-12.8 
configuration in ncockrodan-20,12-ol&s [14]. 

Another new diterpcnoid. picropolinol (3). had a mol- 
acularfonnulaofC,.H,,O,,andits1Rspeanrmsbowcd 
adsorptions of hydroxyl groups (vou 3570, 3485. 
3380 an- ‘), one of which was probably a tertiary alcohol 
(vOH3570~-‘,shrp).Tbc’H~“CNMR~of 
this compound (3. see Tabks 1 and 2, respectively) were 
very simihu to those of picropotin (1) [ 1.4, S]. showing 
identical signals ofa j?-substituted furan ring, a C-20. C- 12 
lactonc, a C-17 rtuthyl group, a C-7 ketone function, a C- 
6~ hydroxyl group and a C- 19 mcthyknaatoxy group. In 
fact.thaditTercnccsbctwacn the ‘Hand “CNMRspcctra 
of picropolinol (3) and pkropolin (1) [ 1.4, S] were 
consistent with the presence in the former of a 4.x 
hydroxy-18-acetoxy structural moiety (6~ -18 4.42 d, 
6~ -18 4.59d. I, = 
6215 s arxd 1.99 s; 

11.7 Hz. two eatox groups at 
6 c4 75.5 s, 6c.,s 66.4 I, two acztoxyl 

~oupratb171.4s.169.7~.21.Oqlad~.9q,Ta~ land 
2)iartadofcbe~18_oxinaeringofpicropolin(1,6”,- 
18 2.57d, a,,,-18 3.23dd, JlanIRb - 3.3 Hz, JIaL3 
- 25 Hq only an aatoxyl signal at 62.17 s; bc4 65.6 s, 
&_,, -1. OIIty M VxtoXyl grouP at 6169.9s and 21.4q) 
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[1.5].Incompkteagrcemcn I with the above assumption, 
treatment of picropolin (1) with gbcial ecetic acid opened 
[IS] the ox.ira~~ ring yidding a compound identical in all 
respects with natural picropolinol. This somewhat un- 
usual opening of the cpoxidc implies an attack of the 
anionontheptimnryaotre,asinthccascoftbctreatmcnt 
of tafricanin A epoxidc with hydrochloric acid [ 163. Thus, 
this new diterpcnoid pozlsasa the structure and absolute 
stcxo&mistry depicted in formula 3. 

The last of the new ditcrpenoids has structure 4 and is 
the C-20 epimcr of isoctioaphlin (n a substam 
previously isolated from T. lanigerwn and whose structure 
and absolute configuration were firmly cstablishcd [ lT]. 
This conclusion was supported by the following facts: (i) a 
strong NOE enhamrmea t (13%) was observed in the 
signal of the C-20 bcmiacetalic proton when the protons 
of the Me-17 group were irradiated. Sincz this cffcct was 
not obacmd in isocrioaphplin (n it was ckar that 

compound 4 posstJsed a C-20R stcrrochemistry, in which 
the Me-17 and C-20 protons arc on the same side of the 
plane defined by the C-2O.C 12 hemi~~tal ring. (ii) NOE 
cxpcriments also cstablisbcd a C-12.5 configuration for 
compound 4, txcausc irradiation of the Me-17 protons 
caused NOE enhancements on the s&nab of the H-14 
(6 %) and H- 16 (4 %) protons and not in the signal of the 
C-12 proton [ 143. (iii) The ‘H and “CNMR spectra of 

T&k 1. ‘HNMR data* of compourxts 24 and 6 (CDCI,. 
TMS as int. sundad) 
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compound 4 (Tabks 1 and 2, rcspaxivcly) and 
isoerioczphalin (7) [17-j were very similar but showed 
rcmarkabkdiffcrcrxxs in the b value of the Me- 17 protoru 
(4: 6 1.28 d; 7: 6 1.45 d) and in the clxmical shifts of the c- 
l, C-8-C- 13, C- 17 and C-20 carbon atoms [a (4) - d (7): 
0.8 (C-l), 1.8 (C-8), 0.5 (C-9), - 3.0 (C-10). 1.6 (C-l l), 0.4 
(C-12). - 2.7 (C-13). - 1.1 (C-17) and 1.8 (C-20)]. These 
differcnas were almost identical with those found bc- 
twan teulanigin and 2@cpi-Iculanigin, Iwo C-20 cpimcric 
nco-ckrodaac-(2@0-aaty1)-20,12.5hcmiaetak recently 
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