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Abstract - A nesu 4f,50-spoxy-5f8~acetoxy-trans-germacr-1(10)-
ane has besen isolated from Sidsritis varoi subsp, custrecasa-
8ii. The product has besn subjected to several biomimetic cy=-
clizations which have rendered gis-(18-H,58-H)-guaianes, One
of these guaianes presents the same structure as a product
also present in an extract of this pleant, 1

Chemical structure of guaisnes have been established by “H~
NMR, 13C NMR, ORD experisnces and chemical correlations.

The sterscespecificity of the cyclization is explained
according to 8 conformation in which the 14 and 15 methyl
groups are syn.

In a previous reportl ue have described a series of eudesmans and eudesmene
seaguiterpenses isolated from Sideritis wvaroi subsp, cystrscasagil: lﬁ,dﬁ-
dihydroxy-6f-scetoxy-sudesmane (1); 18-hydroxy-68-acetoxy-sudesm-4(15)-sne (2);

1B8~hydroxy-68-acetoxy-eudasm=-3~ens (3) and 1B8-hydroxy-68-acetoxy-sudesm-4-ene (4),

R OH OH OH
OH OAc OAC; OAc : OAc;

1 R=0OH
14 ROTs 2 3 ‘
Certain controversy exists with regard te the correlation between the different
configurations at C-1 and C-5 of guaianolides and the configurational and confor~
mational situations of their likely biogenstic precursors the germacranolides.2

On some occasions, it has been demonstrated that (4&,53)-epoxy-££32i~germacr-
1(10)~ene derivatives, give cis-fused (a-H)guaianolides by acid-induced cycliza-
tion.3 Howewer, in this case, the epoxygermacrene must necessarily adopt a crown
conformation (E), where the 14 and 15 methyl groups are f-orisnted,
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In the pressnt paper we report the cyclization of
a substrate which presents the same configuration
at C-7 than the above mentioned epoxygermacrens,
but with reverse configurations at C-4 and C-5.

With this purpose, we started from a (48,5a)-epoxy-

trans-germacr~1(10)-ene, and studied its cycliza-

tion products,

Studies with S. varoi subsp. cuatrecasasii have
allowed for the isolation of product‘g, whose mass
spectrum shows a molecular ion at 280 m/z, accor-
17H2803' Its IR
spectrum shows bands at 1745, 1230 (acetoxy group)
and 3110 cm™! (double bond). The 1H NMR (8O MHz)
spectrum presents signals at § 5.27 (1lH,bt) attri-

ding with the molecular formula C

butable to a vinylic proton coupled with another

tuo protons, in addition to allylic couplings of lesser entity, 4.97 (1H,dd) gqe-

minal to an acetoxy group, 2.62 (1H,d) coupled with the above described signal,

2.05 (3H,s) acetoxy group, 1.67 (3H,bs) allylic methyl group, and methyl groups
signals at 1,25, 0.96 and 0.85 (3H each).

Saponification of 6 yislds

a product, alsc isolated from the more polar frac-

tions, of spectroscopical characteristics identical to those previously reported

for shiromool (Z).4 Oxidation product of 7 Qg) was also spectroscopically simi-

lar to the oxidation product of shiromool.4

13

Structure of 6 is in agrsement with the C NMR spectrum obtained for this

product. (Ses table 1).

13

R Table 1.7°C NMR spectral data for compounds 6 and 7.
»
Carbon N2 6 z
6‘ c-1 123,59(d) 123,25
R C~2 22,97(t) 23.06
c-3 37.17(t) 37.44
8 R=0Ac R'=H C-4 59,60(s) 60.73
' . c-5 66.06(d) 68.90
7 R=0H R'sH C-6 74.13(d) 71.81
9 R=OH R'=OH C-7 45,97(d) 47.05
. - .6 26.12
10 R=OAc R'=p-bramobsnzoate £ §22;§8 2612
c-10 136.75(s) 137.35
c-11 31,43(d) 31,81
c-12 20.,66(q) 21.12
c-13 20.66(q) 21,12
c-14 16,45(q) 16,46
0 o C-15 18.61(q) 18.62
CH,.-CO 20,98(q) -
8 CH,-CO 170.00(s) -

3

Stereochemistry of ghiromool (7) was assumed to be the same of shiromodigl (9).

Both products 7 and 9 were jointly isolated and X-ray difraction sxpaeriments we-

re perf’ormedS with derivative ;9 of product 9.
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Treatment of E with dry HC1l gas in anhydrous ethar at 02 for 5 minutes rendered

a mixture of products (l}, 12, lé) as a result of a transanular cyclization.

S; 2, Si j: g ;‘2,

1 Ra20Ac 12 RsOAc 13 R=0OAc
17 R==0 3 R=0M )
18 R=OH i

In order to determine the stereochemistry of those products we proceedsd to
obtain a guaiane of known stereochemistry, following the methad described by
Heathcock-Ratclif’f‘,e,6 using product 1 as starting material. Solvolysis of to-
sylate of 1 (14) in 80% agueous EtOH yields products 15 and 16.

The lH NMR of 15 differs from that of product 11. To eliminate the possibility
that the difference was due to the configuration at C-4, dehydration of 11 uas
carried out but gave such a unstable product that it could not bs studied, and
therefore its chemical behaviocur was very different to that of the product 16

which is a stable product.

13 Table 2
C NMR spectral data for compounds 11, 12, 13, 15 and 23
Carbon N@ ;} 12 13 {é 23
- c-1 133,09 45,00 42.66 133,34 42,93
z c-2 28.12 26.87 26.40 27.24  27.39
HO R C-3 39.42 39.16 39.67 39,35 40,62
C-4 79.87 79.16 80,00 78.69 80.86
15 R=0Ac C-5 60.22  62.07 56.65 56.72 59,67
19 R=0H C-6 72.56 74.13 177.10 171.05 72,66
- c=7 43,38 46,16 46,91 53.66 48,37
C-8 23.86 26,78  25.30 23,63 23,28
c-9 31.50 36.67 124,75 35,95 35,67
c-10 127,96 152.42 138.65 131,70 152.58
c-11 31.09 31.40 28.86 31.77 29.10
c-12 20.,42"® 21.09 21,70 21,05 21.70
C-13 20.60* 21.09 20,87 21.05 21,70
c-14 20.95% 108.25 22.97 20,45 108,21
C-15 23.28 25,24 24,49 28,93 24,09
OAc CH,=LO 172.46 172,57 171.46 173.00 -
CHO-CO 21,58 21.63  21.70 21,71 -
" =3

» These values could bs interchangeables.
In any event 13C NMR spectra of products 11 and 1S have enough differences (See
table 2) to be exclusively due to a different configuration of the hydroxyl
group at C-4,

These observations allow us to affirm that praton in C-5 of the cyclization
products has a H-f3 configuration which is supported by ORD studies carried out
on ketone 17, product cbtained by nxidatlon7 of the product of saponificetion 18.

Although the conformational mobility of cycloheptanones difficulties ORD stu-
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dies, the negative Cotton effect showed by ketone 17 is only compatible with the
assigned stersochemistry, as no other stable conformation exist for epimer et
C-5 with a negative sign. In addition, the configuration at C-4 has besen deduced
as follows: Considerations on Dreiding models, indicate that in 48-0H derivati-
ves (products 11 and ;9) chemical shifts of the a-proton at C=6 must be smaller
than the corresponding shifts in products 15 and 19. On the other hand, this
proton at C~6 in products 20 and 21 must be higher than in products 15 and 19.

In effect, chemical shifts of H-6, in products 11 and 18 (§5.05 and 4.00 res-
pectively) are lower than those observed for 15 and 19 (65.45 and 4.18 respecti-
vely).

We therefore conclude that products resulting from transanulaer cyclization
have a 48-0H configuration,

The results found for the configurations at C-4 and
C-5 are in agreement with the stereochemistry of the shi-
romogl epoxide assuming a concerted transanular cycliza-

tion.
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Configuration of C=1 in products 12 and 13 was deter-
20 R=0Ac -~ -~

g R=0H

mined by measuring the coupling constant between H-1 and
H-5, since there is an apprecieble difference in the
corresponding values for a trans-fused guaiane or for a
cis-fused guaiane.8

Experiments of single and double ‘W NmR (200 MHz) we-

re done on product 23 obtaining a value for J =10 Hz,

1,5
HO which indicates that this product is a cis-fused guaianse,

HO
%2 sa H-1 has a B-disposition. This configuration is confirm-
ed again by ORD studies performed on cycloheptanone 22
which was obtained by ozonolisis of 12, product formed by saponification of 23.
The positive Cotton effect shown is only compatible with the proposed stereo-
chemistry, as the epimer molecule at C-1 of 22 has no stable conformation with
this positive sign.
On the other hand, product 23 has been isclated from the plant extract, but
due to the great facility of shiromool to cyclate we do not know if it is a na-

tural product or an artifact obtained during the extraction process.

These results imply

that for the formation H H
of 18,58-cis fused gua- V/l:‘ :E ( o M
ianes, the ten-membered l 7
ring must adopt the same 0 aco 3‘ OAc
u

flattened conformation
H

found in 5. This obser- .
vation is in agrsement 13: ‘.21 ‘.3

HO 1
OAc

with the conformation

s

observed by means of

X-ray experiments for shiromodiol derivatives5 in which the 14 and 15 methyl

groups are gsyn and its a-orientstion is locked in by the 4,5-epoxide system.
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Cyclization achisved by solvoly-~
sis of 6 with 80% AcOH/H,0, ren-
dered two main products 24 and

gg together with product 1ll. This

N

supports the idea that the prin-

H
HO R 0 R’ cipal way takes place in a con-
certed form although minority
24 R=0Ac R'sOAc 286 R=0Ac R%0A products 26 and 27 are also iso-
25 R=OH R'=OAc 27 RsOH  R'sOAc

lated which can be obtained only
gO R=0H R= OH

via a previous carbocation at
c-10,
If the formation of these products was exclusively via carbocation possibly
such a big difference in the proportion of the obtained products would not exist.
Product 23 has been correlated with product 25 as saponification of both give
the same product 28.
EXPERIMENTAL

Mps. (KoPfler afparatus) are UNcorr. 1HINMR 80 MHz or 200 MHz CDCl_,, TMS as in-
ternal standard. 13C+NMR 20.13 MHz, COC1 (uwhich also provided the ldck signal),
TMS as internal reference., Assignments of 13c chemical shifts wers made with the
aid of broad-band proton decoupling and SFORD experiments, setting the decoupler
frequency in the middle of the proton range in the former and 2 ppm to the right
of TMS in the latter; alsc assignations are made with the aid of distortionless
enhancement by polarization transfer (DEPT), using a "flip angle" of 1359, Sili-
ca gel, Merck 7729 (less than 0.08 mm) was used for CC. Voucher specimens have
baen deposited at the Herbarium of the Faculty of Pharmacy (University of Grana-
da).

Isolation of Sesquiterpenes. Dried plant (1.8 Kg) collected in Carboneras (Alme-
ria) in May 1980 uwere processed to give 30 g of a sirup which was treated as in-
dicated in ref. 9 yielding apart from the sudesmanes and eudesmenes previously
described [1] the following products in order of slution: dﬁ,Sa-apoxy-GB-acetoxy-
trans~germacr=1(10)-ene (6) (1.6 a), 48,Sa~epoxy-6@8-hydroxy-trans-germacr-1(10)~
ene (7) (35 mg), 483,68-~dihydroxy~(18H,58H)~quai~10(14)-ene (23} (40 mB).
483,50~Epoxy~6@-acatoxy~trans-germacr-1(10)~sne (). M.p, 45-479C; ﬁﬂa = $+48.49
(CHCl,, ¢ 1); IR v KRBT cn=1 : 3110, 2980, 1745, 1230 and 860; LH«NMR (80 MHz,
CDCl3 }: 65.27 (1H, bt, 3=7 Hz, H=1), 4.97 (1H, dd, 31=B 32=l.5 Hz, H=~6), 2.62
(1H,”d, J=8 Hz, H-5), 2.05 (3H, s, AcO-group), 1.67 ( 3H,bs, C-14 Me group), 1.25
(3H, s, C-15 Me group), 0.96 and 0.85 (3H sach, d, J=6.5 Hz, C-12 and C-13 Me
graups); °C NMR: See table 13 MS m/z (rel. int.): 280 [M*] (3), 262 (3), 251
(3), 237 (8), 220 (io0), 205 (13), 202 (1o0), 195 (10), 191 (1s), 187 (10), 177
(58), 162 (30), 159 (45), 149 (38), 147 (38), 135 (s50), 122 (55), 107 (100);
Anal., Calcd. for CjpHog0z: C, 72.82; H, 10,06. Found: C, 72.85; H, 10.09.
48,5a-Epoxy=-68=-hydroxy-trans-germacr-1{10)~ene (7). Colourless gum;[a]20= +63,39
(CHCl5, © 1); IR ”3:3 cm1: 3430, 2950, 1670, 1380, 1250, 850 and 8203 1H NMR
(80 MHz, CDCl3):6 5.25 (1H, bt, I=7 Hz, H-1), 3,62 (1H, dd, J;=8 J,=1.5 Hz, H-6),
2.62 (1H, d, J=8 Hz, H=5), 1.67 (3H, bs, C-14 Me group), 1l.22 (3H, s, C=15 Ma
group), 1.0l and 0.95 (3H each, d, J=6.5, C-12 and C-13 Me groups); 13C NMR: See
table 1; MS m/z (rel. int.): 238 [m*] (10), 220 (7), 205 (12), 193 (12), 177 (34),
167 (22), 153 (43), 135 (52), 121 (74), 109 (100). This product has been also
prepared by saponification of product 6 in basic media, 10
Oxidatiop of 7. 20 mg of 1 wers oxidized with pyridinium dichromate to give
after cc, 17 mg of 46,Sa—epoxy-germacr-lU-an-G-one (Q). M.p. 45-62C; IRw&w g§
em~1:3130, 2980, 1710 and 1240; lH-NMR (B0 MHz, COCl3):8 5.30 (1H, bt, 3=725 Hz,
H-1), 3,53 (lH, s, H-5), 1.63 (3H, s, C-14 Me group), 1.25 (3H, s, C-15 Me
group), 0.97 and 0.93 (3H each, d, J=6.5 Hz, C-12 and C-13 Me groups); MS m/z
(rel, int,): 236 [mY] (22), 222 (18), 220 (2), 219 (2), 207 (4), 203 (S), 193
(43), 179 (18), 178 (21), 175 (40), 167 (24), 166 (19), 164 (16), 152 (30), 135
(46), 123 (86), 107 (100);. .14 589  S78 546 436 365

o= I 1.5 5.3 as.7 o (CHClg c 1),
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Acid-catalized Rearrangement of Product 6. Product 6 (400 mg) was treated with
dry HCl gas in ether at 09eC for 5 min. The reaction seln. was diluted with H_O,
wvhased with satd. ag. NaHCO3 and the ether layer dried and svapd. After colu%n
chromatography products: 48-hydroxy-68-acetoxy-58H-guai-1(10)-sne (11, 52 mg),
4f-hydroxy~-68-acetoxy-cis-18H,58H-guai-10(14) -ene (12, 190 mg) and 4B-hydroxy-
SB-acetoxg-gég-lﬂH, 58H-quai-9~-ene (13, 64 mg) were isolated.ll.- Colouflsss
gum; [a]gY= +33.70 (CHClz, c 0.8); IRz/gggt cm~l: 3500, 1725 and 1250; “H NMR
(80 MHz, CDCl3):6 5.05 (1H, d, J=1.2 Hz, H-6), 2.05 (3H, s, AcO-group), 1.65
(3H, bs, C-14 Me group), 1,18 (3H, s, C-15 Me group), 0.90 (6H, d, I=6.5 Hz,
C-12 and C~13 Me groups); 13c_NmR: See table 2, 12,~- Colourless gum; kﬂﬁo =
42,18 (CHClz, ¢ 1); IR~ N98% cm~l: 3450, 1735, 1250 and 890; lH-NMR (80 MHz,
CDCl,): & 5.25 (1H, dd, Jy=5 J,=1,5 Hz, H-6), 4.76 (2H, m, wy/2=8 Hz, 2H-14),
2.05 (3H, s, AcO-group), 1.28 (3H, s, C-&S Me group), 0.93 and 0,90 (3H each,

d, J=6.5 Hz, C-12 and C-13 Me groups); +°C NMR: See table 2. 13.- Colourless
gum;ga]ao = 4222 (CHCl3, ¢ 1); IR+ 188t cn™ : 3400, 1740, 1640 and 1250; lh-

NMR (80 MHz, CDCl3): & 5.45 (1H, m, wy/2=14 Hz, H-9), 5.30 (1lH, dd, J;=8 J,=

2 Hz, H~6), 2.05 (3H, s, AcO-group), 1,73 (3H, bs, C-14 Me group), 1l.27 (3H,

s, C-15 Me group), 0.92 and 0.87 (3H each, d, J=6.5 Hz, C=12 and C-13 Me
groups); 13C-NMR: See table 2.

Prepasration of Tosylate l4. Product 1 (300 mg) was dissolved in pyridine (4 ml),
tasyl chloride (245 mg) was added, and the solution was kept at room temperature
for 3 days. Work-up in the usual way, and after cc, 400 mg of lﬂ-tosyloxy-aﬁ-
hydroxy-68-acetoxy~eudesmane were collected. Colourless gum; « 8 =437,492
CHC1l3, € 1); IRzzgggt cm~l: 3560, 1750, 1610 and 1260; 1H NMR (80 MHz, CDCl;):

d 7.80 and 7.40 (2H seach, RpB, system, J=9 Hz, aromatic protons of Ts-group),
5.70 (1lH, bs, H=-6), 4.20 (1lH, dd, Jy=11 J,=4 Hz, H-1), 2.50 (3H, s, Ts-Methyl
group), 2.05 (3H, s, AcD-group), 1.40 and 1.35 (3H each, s, C-14 and C~-15 Me
qroups).

Solvolysis of Tasylatg 14. 400 mg of 14 were dissolved in 80% agueous EtOH (35
ml) and refluxed for 48 hours. Work-up in the usual way and after colunm chro-
matography, product 14 (128 mg), 4B3-hydroxy-68-acetoxy-5aH~guai-1(10)-ene (15,
S0 mg) and GB-acetoxy-EIB-guaian-l(10),S-diane (16, 40 mg) were obtained.

15.- Colourlese gum; [@)G0 =442.22 (CHCls, ¢ 0.8); IR« R83T em~l: 3460, 1720 and
1250; 1H NMR (80 MHz, CbClz): & 5.45 (1H, bs, H=-6), 2.05 (3H, s, AcO=-graoup),
1.70 (3H, bs, C-14 Me groug%, 1.23 (3H, s, C-15 Me group), 0.90 (6H, d, J=6.5 Hz,
C-12 and C-=13 Me grougs); C NMR: See table 2. 1§,~ Colourless gum; Rﬂzu =4$13.62
(CHC1., c 1); IR~ D88t cm~l; 3060, 1720 and 1250; “H NMR (80 MHz, CDCl;): § 5.43
(2H, Es, H-3 and H-6), 3.15 (1H, bs, H-5), 2.85 (2H, bs, HB~2 and Ha-2), 1.93
(3H, s, AcO-group), 1.80 and 1.73 (3H each, bs, C-14 and C~15 Me groups), 0.95
and 0.90 (3H each, d, J=6.5 Hz, C~12 and C-13 Me groups).

Dehydration of Product 1l. Product 11 (25 mg), was dissolved in pyridine (2 m1)
at 0eC and SUCl2 (0.25 ml) recently destilled was added drop by drop while
stirring for 15 minutes. The soln. was poursd over iced water, sat. NaHCD3 aq.
was added and the mixture extracted with CHCls. (Ses results and discussion).
Saponification of Product 1l. Product 11 (27 mg) was dissolved in alcoholic KOH
and stirred for 2h., Wark-up in the usual manner 22 ma of 48-6@3-dihydroxy-5gH-
guai-1(10)-sne (;?) were isolated. N.p.zBB-QOQC;[Oﬂg = -10.72 (CHCls, c 1); IR
vKBE cm~l: 3350; “H NMR (80 MHz, CDCl;): & 4.00 (1H, bd, J=10 Hz, H-6), 1.58
(34, bs, C-14 Me group), 1.30 (3H, s, C-15 Me group), 1.05 and 0.95 (3H each, d,
J=6,5 Hz, C=12 and C-13 Ma groups).

Oxidation of Product 18. 25 mg of 18 were dissolved in CHoCly, 50 mg of pyridi-
nium dichromate were added and the mixture stirred at room temperature for 10
hours. After colunm chromatography 23 mg of AB-h{droxy-SB-H-guai-l(10)-en-6-one
(17) were obtained. Colourless gum; IR4/gg§t em~l: 3420 and 1720; l1H NMR (B0 MHz,
€OClz): & 1.65 (3H, bs, C-14 Me group), 1.35 (3H, s, C-15 Ma group), 0.95 (6H, d,
J=6.5 Hz, C~12 and C-13 Me groupsi,.L_ 589 578 546 436 365

o 0.72) O~ 1513 T129.1 -155.1 —390.8 -lo1a.8 (CHCls

Saponification of Product 15. 8 mg of 15 dissolved in basic media were stirred
for 3 h. After cc 5 mg of 48,68-dihydroxy-5a-H-guai-1(10)-ene (19) were isclated.
1y NmR (80 MHz, CDC15): § 4.3 (1H, bd, 3I=7 Hz, H-6), 1.85 (3H, bs, C~14 Me
group), 1.65 (3H, s, C-15 Me group), 1,10 and 1,05 (3H each, d, J=6.5 Hz, C~12
and C-13 Ma groups).

Seponification of Product 12. 50 mg of 12 dissolved in MsOH aq/KOH were atirrad
at room tempsrature for 2 h, yfelding 40 _mg of Aﬁ,&ﬁ-dihydroxy-gig-lg-H S5B-H=-
guai-10(14)-ene (23), Colourless gum; [a]f” =+46.1% (CHC1lz, c 1); IR« D88 cm=1:
3450, 1660 and 8903 1H NMR (200 MHz, coclz): & 4.71 (2H, d, 3=5 Hz, 2H-14), 4.05
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(1H, dd 3y=9.5 J,=3.7 Hz, H-6), 1,35 (3H, s, C-15.Me group, 1.03 and 0.98 (3H
each, d, J=6.5 Hz, C~12 and C~13 Me groups); 13C NMR: Sae taeble 2. This product
appeared to be identical to a product isolated from the plant,
Ozogolisis of 23. Product 23 (10 mg) was dissolved in CH,Cl, (6 ml) at -709C
and an O stream was passed for 1 minute. Reductive decomposition of ozonida is
achieved by addition of triphenylphosphine. After colunm chromatography 48,68~
dihydgoxy-cls-lﬁ-ﬂ 53-H- guaian-lﬂ-one (22, 8 mg) was isnlated, M.p,=64-662C;
1R » KBE on=T: 3510, 3420, 1700; 1H NMR (80 mHz, COCL 3): 6 4.20 (1H, ddd, ;=10
J,=4 J,=3 Hz, H-6), 1,30 (3H, s, C-1S Me group), 1. 05 and 0.97 (3H aach, d,
3:6 5 Hz, C-12 and C~13 Me groups); {0‘12‘ 589 578 546 436 365
(CHCl3, c 0.8). T454,1 454,1 460.1 $102.8 4144.7

Cyclization in Acetic Acid Madia AcOM/H,0 80%. 80 mg of § were dissolved in AcOH
Ho0 80% and the soln. refluxed for 15 hours and then neutralized with NaHC03
and extracted with CH,C1 After cc the follouwing products were isolated in order
of elution: 1 (10 mg), 4§-hydroxy-6ﬁ,lﬂﬁ—dxacatoxy-CLs-lﬁ-H 58-H-guaiane (24, 10
mg), 4B-hydroxy-63,lDa—diacetnxy—lﬁ-H 58~H~-guaiana TEE, 2,5 mg), 48,108-dihydroxy
~63-acatoxy-cig~18-H,58-H~guaiane (25, 9 mg), and 48,lOa—dlhydroxy-ﬁﬁ—acatoxy~
cis-18-H,58-H~guaiane (27, 2.5 mg). %9 ~ Colaurless gum;[edR0 = ~92 (CHC1., c 1);
IR u“eit em~l: 3460, 1730 and 1250; 1H NMR (80 MmHz, COCl 4) 3 6 5.25 (1H, E, 3=3
Hz, H~6), 2.07 and 1.95 (3H each, s, AcO-groups), 1.37 and 1.28 (3H sach, sa,
C~14 and C-l5 Me groups), 0,94 and 0.87 (3H each, d, J=6,5 Hz, C~12 and C-13 Me
groups). 25.- Colourless gum; [ajg =+24% (CHClz, c 0,7); IRA/neat em~l: 3460,
1720, l260° 14 NMR (B0 MHz, €DC1l3): 8 5.25 (1H, t, J=2 Hz, H- g? 2.07 (3H, s,
AcO-group), 1.27 and 1,22 (3H each, s, C~l4 and C-lS Me~groups), 0.80 and O. 75
(34 each, d, J=6,5 Hz, C-12 and C-13 e groups). 26.- 1y NmR (80 MHz, cpcl K
5.27 (1H, t, 3=2 Hz, H=6), 2.07 and 2.08 (3H each, s, AcO-groups), 1.50 and 1. 25
(34 each, s, C~14 and C-15 Me groups), 0.80 and 0.75 (3H each, d, J=6,5 Hz, C=12
and C-13 Mo groups). 27.- YH NMR (80 MHz, CDCilz): & 5.30 (1H, t, J=2 Hz, H-6),
2,07 (3H, s, AcO-group), 1,25 and 1,20 (3H each, s, C-14 and C- 15 Me groups),
0.92 and 0,87 (3H each, d, 3=6,5 Hz, C-12 and C-13 Me groups).
Saponification of Product 24. 1D mg of 24 stirred in basic madia for two hours
yields 7 89 of 48, GB,lUB-trlhydroxy-cia—lﬁ iSB-H-guaiane (28, 7 mg). Colourless
qum; [a]S =426.69 (CHC1l3, © 1)3 IRugggt em™t: 3460; 1H NMR (eo MHz, COClq): &
4,27 (1H, dd, 3,=8 J2=4 Hz, H~6), 1.30 and 1,27 (3H each, s, C-14 and C-15 Me
groups), 1,05 aid 0,98 (3H sach, d, 31=6.5 Hz, C-12 and C-13 Me groups).
Sapopification of Product 25. 8 mg of 25 dissclved in ether were refluxed for 1
hour with 5 mg of H,AlLi, obtaining 4.5 mg of product 28.
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de Granada, for the identification of plant material and Dr. B. M. Fraga, Insti=-
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