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Abstract-Four new diterpenes have been isolated from Sideriris .serrata: lagascol (4, e,lt-8.5-fiiudopimar-5-ene- 
15s. 16-diol), tobarrol (8, ent- I5-beyerene- 12~. 17-diol), benuol (12, unt-15-beyerene-7z, 17-diol) and serradiol (18. 
erzt-16R-atis-13-ene-I 6,17-dial). The previously known diterpenes lagascatriol (1, r,lr-8,5-f,iudopimar-5-ene- 
1 l/I, 15S,l6-triol), jativatriol (2, ent-l5-beyerene-l/3,12a,17-triol), conchitriol (3, WC-15-beyerene-7cx, 12x,17-triol) 
and sideritol(17, rr~t-l6R-atis-l3-ene-l~,l6,17-triol) have also been obtained from the same source. 

INTRODUCTION 

Continuing our studies on the diterpene fraction of 
plants of the genus Sideritis [l-3], we have looked 
at the composition of S. serrate Lag. a mountain 
shrub growing in the Southeast of Spain in Sierra 
de Ben& near Tobarra (Albacete province). Eight 
diterpenes have been isolated from this plant, four 
of which were already known: lagascatriol (1, ent- 
8,5-fiiedopimar-5-ene- 1 lb, 15S, 16-triol) [4], jativa- 
trio1 (2, ent- 15-beyerene- 1 fi, 12r, 17-triol) [2], con- 
chitriol (3, ent- 15-beyerene-7a,l2r, 17-triol) [2] 
and sideritol (17, rnt- 16R-atis- 13-ene- lb, 16,17- 

triol) [S] ; the remaining four diterpenes, minor 
components, appear to be desoxy-derivatives of 
the others. 

RESULTS AND DISCl_!SSlON 

The first new diterpene, lagascol (4), CZOH340Z, 
by acetylation yields a diacetate (5). Comparison of 
the NMR spectrum of 5 with the triacetate of 
lagascatriol (6) reveals the absence of the signal 
assigned to the proton geminal to the C-l 1 ace- 
toxyl group (see Experimental). Treatment of 4 
with acetone in the presence of anhydrous CuSO, 
affords the acetonide 7 identical (physical and 
spectroscopic data) with the acetonide of 11 -desox- 
ylagascatriol[4] and with the synthetic product 
previously obtained by McCrindle rt ul. [6] the 

* Part XVII in the series Studies on diterpenes from Sidrritis 
genus. For Part XVI see Rabanal, R. M., Rodriguez, B. and Val- 
Verde, S. (1974) A&. Quitn., 70, in press. 

structure of which has been established by X-ray 
crystallography [7]. Therefore lagascol (4) is rnt- 
8,5-@&pimar-5-ene- 15S, 16-diol. 

Acetylation of the second minor component, 
tobarrol (8), C70H3207, gives a diacetate (9) prob- 
ably related to jativatriol triacetate (10) since com- 
parison of the NMR spectra of both shows a strik- 
ing similarity except for the signal due to the C-l 
proton of 10 which is lacking in the NMR spec- 
trum of 9. Again treatment of 8 with anhydrous 
CuSOJacetone affords the acetonide 11 identical 
in all respects with the 12,17-acetonide of 1 -desoxy- 
jativatriol [Z]. Tobarrol (8) is thus ent-15-beyer- 
ene- 12s(, 1 ‘I-diol. 

Benuol (12), the third component, is an isomer 
of tobarrol. Acetylation of 12 gives the correspond- 
ing diacetate (13) the NMR spectrum of which 

shows low field signals due to a cis-olefin attached 
to fully substituted carbon atoms plus two other 
signals assigned to protons geminal to acetoxyl 
groups, a secondary group in axial configura- 
tion and a primary one (see Experimental). These 
signals are also encountered in the NMR spectrum 
of triacetyl conchitriol[2] (14) which in addition 
shows another multiplet at 4.93 6. Benuol (12) 
could that be erzt-15-beyerene-7r. 17-diol. 

In order to confirm this structure we proceeded 
to synthesize benuol from conchitriol(3). Hydroly- 
sis of conchitriol triacetate (14) under mild condi- 
tions allows the isolation of the 7-monoacetyl deri- 
vative [2] which when treated with AczO/Py dur- 
ing 1 hour affords a 1: 3 mixture of the 7.12- and 
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and acid (16). Hung M inlon reduction of IS 
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The last of the new diterpcncs. serradiol (18, 
(‘,,,H,,O:). on acct!~lation giws a monoacetatc 

(19) and a diacctatc (20). The only diflicrcnce 
between the NMR spectra of 19 and 20 (SW Expcr- 
imcn~al) appotrs to bc in the number of acctyl 
groups: thus the OH group acetylated with more 
difliculty must be a tertiary one. Since acetylation of 
the more hindered OH causes a parnmngnctic 
shift for the position of the CEIIOAc group in 
cotqm~nd 20 rclativc to comp0~1nd 19 (A& = + 
046) it is likcl! that the tertiar\, OH is \,icinal to 
the primal-> one forming a I .3-glycol skstcm. 
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In fact. the NMR spectrum of the diacctate 20 
is w-y similar to the NMR spectrum of sideritol 
triacctatc (21 ) [5] except for the following differ- 
enccs: the signal due to the C- 1 proton of 21 is lac- 
king in 20 which at the satnc time shows the two 
vinylic protons 21s two sittglcts (see Expcritnent;i1) 
while compound 21 cxhibirs a complex signal 
( <.‘u=CI_I CH: system) for the same two protons. 
The aspect of the signals ~LIC to the vin\,l protons 

in cotnpoutids of thcsc series \.aries grc;itl> fr0m 
one to other [Xl: dcri\:ttiws of sidcritol (17) such 
3s 17-1w- 1 h-kcto-sideritoi slice t\co singlels [ 5 ] 
while in the NMR specwum of co~npwnd 19 Ihc 
\,inyl protons appear c\ itti the same comple\it~ as 
observed in ihc NMR spcctrutn of sidcritol triace- 

utc (21 1. 
TIILIS scrradiol (18) could hc the I -dcso\>dcriw- 

tive of sidcritnl (17). In ordct- to conJirm this. wc 
proceeded to rcducc (Huang Minion procedure) 
the I-kcto-acctonitic of sidcritol (22) obtaining 

compound 2.3 which u-ithottt further charac~ri/a- 
tion was conwrtcd b! treatment Lf.ith acetic acid 
to a product identical to w-radio1 (18). 
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2.1 1 and 2.04 (s, 3H each, 2 -0Ac). C-Me singlets at 1.07. 1.00 
(6H) and 0.65. (Found: C, 73.50; H. 9.53. CZ4H3s04 requires C. 
73.80; H. 9.81”~‘). 

Acetonide 7. ‘Compound 5 was treated with a 4% soln of eth- 
anolic KOH at room temp overnight and the resulting diol (4), 
in dry acetone soln and anhydrous CuSO,, was heated under 
reflux for 16 hr. yielding 7. Compound 7 is identical with the 
acetonide of I 1-desoxylagascatriol[4] and the derivative 
obtained previously by McCrindle et al. [6]. 

Tohtrrrol (8). Mp. 137 (n-hexane), [xl;: + 18.7’ (c. 0.24. 
CHCI,). JR : I’,,,,,, (KBr) 3350, 3060, 1040, 1030, 760cm-‘. 
(Found: C. 79.09: H, 1@27. C2,,HX20Z requires C, 78.89; H. 
10.5%;). Diacetate 9. thick oil. NMR (6): 5.83 (2H, AB quartet, 
J 6 Hz. 15. I h-vinylic protons). 5.04 (1 H. nz, W, 7 Hz, C-l 2 pro- 
ton), 3.95 (2H, AB quartet. J 12 Hz. C-17 methylene). 2.03 (s, 
6H, two ~OAc). CMe singlets at 0.87. 083 and 0.70. 

Acrtonidr I I. From 8 at the usual manner. Compound 11 is 
identical with the acetonide of I-desoxyjativatriol [Z]. 

Brrnrol (12). M.p. 114~6~ (rr-hexane). [XI]:” f73.1 ’ (c, 0.59, 
CHCI,). IR: Y,,.,. (KBr) 3450. 3040. 1035, 760cm-‘. (Found: C, 
78,92:-H. 10~19:“CZ,lH3202 requires C. 78.89; H. 1059’i;,). Diace- 

tutc 13. m.o. I1 5- 7 (aa. EtOHl. lxlbJ + 68.3” (c. 060. CHCI,). 
IR: rs,,,,,,(K’Br) 3060. 3050, 1745, 

L -.. 

1255. 1035. 763 dm- ‘. NMR (L$: 
5.68 (2H. s. I X16-vinylic protons), 4.93 (IH, at. W, 7 Hz, C-7 
proton), 3.98 (2H. AB quartet, J 12 Hz, C-l 7 methylene), 2.05 
(6H. two OAc, s), CMe singlets at 0,80(6H) and 0.76. (Found: 
C, 74.23; H, 9.51. C1,H,,,Obrequires C, 74.19; H, 9.34’7;). 

7i,rrrlsfi,,nlcttion from 3 to 12. Conchitriol triacetate (14) was 
treatsdwith 5”,,ethanolic KOH for 2 hr at 0”. The solution was 
poured on ice-water and extracted with CHCI,. Evaporation of 
the CHCI, soln and subsequent chromatography of the residue 
on preparative plates yields 7P-conchitriol monoacetate [2]. 
The monoacetate was dissolved in Py/AcZO at 0‘ during 1 hr. 
affording a I :3 mixture of 7,12- and 7,17-didcetyl derivatives 
(NMR) which could not be separated by TLC. The mixture was 
oxidized with Jones reagent yielding 15 after purification on 
preparative plates. Compound 15. a syrup. was subjected to the 
Huang~ Minlon reduction (NZ atmosphere) to yield a product 
identical in all respects with 12. 

Scwadiol (18). M.p. 141-3’ (n-hexane). [z]h3 +6.2 (c. @16, 
CHCI,). IR: r,,,,(KBr) 3360. 3040. 1055. 735 cm- I. (Found: C, 
78.81; H. 1@43. CZoH,20Z requires C. 78.89; A, lO%9%,). 

Acetplation qfIS: Con~po~ds 19 uncl20. Serradiol (18. 70 mg) 
in Py/AcZO soln was left overnight at room temp. Evaporation 
of the solvent in vacua left a residue formed by two products 
(TLC) which could be separated by PLC on stlica gel plates 
(eluted with CHCI, -MeOH 97: 3). 

Serradiol monoacetatr (19). Most polar component (20 mg). 
m.p. 105-8” (aq. EtOH), [%]h4 +9.5” (c. 0.21. CHCI,). IR: I~,,~~~ 
(KBr) 3560,3520,3060,3040,1750,1720,1270,740 cm- ‘. NMR 
(6): 5.93 (ZH, rn, vinylic C-13 and C-14 protons). 3.82 (2H, s, C- 
17 methylene). 2.50 (IH. hr. C-12 allylic proton), 2.08 (3H. s, 
OAc), C-Me singlets at 0% 0.79 and 0.59. (Found: C. 73.30: H, 
9.79.‘C,,H,,O,-requires C. 73.26; H, 9.894:,). Scrradio! diace- 
tutt (20). Less uolar component (45 mg). m.p. 12@6 (aq. 
EtOH), ir]h’ +23” (c. @34: CHCI,). IR: i,,,,,(KBr) 3060, 1736. 
1255.725. 710cm-‘. NMR (6): 6.01 and 5.95 (IH each. s. vinylic 
protons), 4.28 (2H, AB quartet. J 12 Hz. C-l 7 methylene). 3.0 
(IH. hr. allylic C-12 proton). 2.05 and 2.03 (3H each, s, two - 
OAc). C-Me singlets at 0.87. 0.80 and 0.59. (Found: C. 74.21 : 
H, 9.22. C24H36G4 requires C. 74.19; H, 9.34”;). 

nunsfor,natiun,f~onl22 to 18. Compound 22 [5] (115 mg) was 
subjected to the Huang-~Minlon reduction (N2 atmosphere) to 
yield 23 (90mg). which without characterization was treated 
with 60’;/, aq. soln of AcOH to give a substance (65 mg) identical 
m all respects to 18. 
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