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Abstract-The structure and absolute stereochemistry of vanillosmin were established by chemical and spectral 
evidence and by comparison with 0-acetyl-isophoto-x-santcmic lactone and tetrahydroartabsin “c”. 

INTRODUCTION 

THE ESSENTIAL oil from the wood of Vanilloslnopsis erq’thropuppa Sch.-Bip. (Compositae),’ 

contains (-)a-bisabolol, accompanied by small amounts of fl-bisabolene and isovaleric 
acid.2 More recently, Gilbert et al3 reported that this oil displays schistosomicidal activity. 

We have examined the acetone extract of the same wood and isolated in high yield, 
besides the above mentioned compounds, a new sesquiterpenoid, which we named vanil- 
losmin (1)” In this paper we report the determination of its structure and assign absolute 
configuration to all the asymmetric centers present in the molecule (C- 1, C-5, C-6, 
and C-7). 

* A preliminary communication of this finding was presented at the 7th Int. Symp. on the Chemistry of Natural 
Products, Riga 1970 (Communication E-10). Very recently, W. Vichnewski and B. Gilbert4 isolated a compound 
from Eremanthus elaragnus, which they named eremanthine and for which they proposed a structure identical 
with that of vanillosmin, except for the configuration at C-l which was unspecified. The reported PMR, MS and 
IR data of eremanthine closely resemble those of vanillosmin, whereas the m.p. and particularly the optical 
rotation are different. 

’ HOEHNE, F. C. (1939) in Plantas e sdxtuncius oegetais toxicas c medicinais p. 321. Ed. Graphicars. S. Paula-Rio. 
’ GOTTLIEB, 0. R. and MAGALH~ES, M. T. (1958) Perfumery Essential Oil Record 49.711; Chem. Ahsrr. 53, 10667. 
3 GILBERT, G.. DE SOUZA, J. P.. FASCIO, M., KITAGAWA, M., NASCIMENTO, S. S. C.. FORTES, C. C., Do PRADO 

SEABRA, A. and PELLEGRINO, J. (1970) Anais Ad. Bras. CiCncias 42 sup!. 397. 
4 VICHNEWSKI, W. and GILBERT, B. (1972) Phytochemistry 11,2563. 
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Vanillosmin belongs to the guaianolides. many of which have a double bond or an 
oxygen function at C-l or C-5. Only a limited number bear two hydrogens in these posi- 
tions, such as estafiatin, the zaluzanins, ligustrin and the cumambrins,” the lipidiols.(’ gros- 
heimin,‘-’ cynaropicrin and isoamberboin.’ and viscidulin.” The determination of the 
geometry of the ring junction is essential in order to understand the way in which an acyc- 
lic precursor undergoes cyclization in the biosynthesis of guaianolides.‘” In the past. this 
problem has been examined only by physico-chemical methods which have given rise, in 
many cases, to ambiguities. ‘I More recently. X-ray analysis”~ ” and chemical correla- 
tion’ 9 have clearly shown that in all the known guaianolides the hydrogens at C-l and 
C-5 are in the x position. the only exceptions being centaurepensin.‘” in which they are 
both /j, and gaillardin,‘” which is, to our knowledge, the only guaianolide having the two 
hydrogens of the junction in a truns relationship, 1 -p and 5-r..* 

RESULTS AND DISCUSSIOti 

Structure of TianiIlosmin 

Vanillosmin (11, a crystalline compound m.p. 62-62.5’, has the molecular formula 
C,,H,802 as shown by elemental analysis and MS (M+ 230 m/e). It exhibits absorption 
bands at 1755, 1655, 895 and 820cm-” in the IR spectrum and a maximum at 218 nm 
in the UV, typical of a y-lactone ring conjugated with an exocyclic methylene. The presence 
of two vinyl protons p to a carbonyl group is confirmed by the PMR spectrum which dis- 
plays two doublets at 6.18 and 5.486 (1 H each, J 3.2 Hz); the protons of a second non con- 
jugated exocyLlic methylene resonate at 5.22 and 5.046 as two one-proton broad signals. 
Other resonances in the spectrum are in keeping with the presence of a tiny1 proton (5.586. 
lH, m), a vinyl methyl (1.826, 3H b s) and a proton on a carbon bearing an acyloxy group, 
coupled with two other separate protons (3,936, lH, t, J 9.5 Hz). 

NaBH, reduction of vanillosmin (1) under mild conditions and for a short time affords 
a dihydroderivative C,5H2002 (4). Only the conjugated double bond is reduced and the 
reaction is highly stereospecific; 6,7,15 the compound (4) lacks any absorption above 

* We thank the Referee who informed us that, after the mailing of this note, a paper appeared where the struc- 
ture of two new guaianolides with truns ring junction is proposed mainly on the basis of NMR analysis (FURUK- 
AWA. H.. LEE. K. H.. SHINGU. T.. MECK. R. and PIANTA~XXI, C. (1973) J. Org. Chern. 38, 1722). 

5 ROMO, J. and Lopez VANEGAS, C. (1969) Bol. Inst. Quim. Univ. Nacl. Auton, Mex. 21, 82. 
’ GONZALES, A. G.. GARCIA MARRERO, B. and BRETOON, J. L. (1970) An&s de Quimica 66, 799. 
’ SAMEK, Z., HOLL’B. M., DRO~D~, B.. JOMIMI, G., CORBELLA, A. and GARIBOLDI, P. (1971) Tetrahedron Letters 

4775; COREELLA, A., GARIBOLDI. P.. JOM.MI. G.. SAMEK, Z., HOLLIR. M., DRO~D~?. B. and B~OSZIK. E. (1972) 
Chrtn. Commun. 386. 

* SAMEK, Z.. HOLUB, M.. Votiis. K.. DRO~D~, B.. JoM~, G., GARIBOLDI. P. and COKHELLA, A. (1972) Coil. Cz& 
Chmr Commun. 37, 2611. 

’ SHAFIZADEH, F. and BHADANE. N. R. (1972) .I. Ovg. Chem. 37, 3168. 
lo PARKER, W., ROBERTS, 3. S. and RANGE, R. (1967) Quart. Rev. (Lond.) 21,331. 
” SANCHEZ-VIESCA F. and RO.MO. J. (1963) Tetruhedron 19, 1285; ROMO DE VIVAR, A., CABRERA, A., ORTEGA, 

A. and ROMO, J. (‘1967) Tetrahedron 23, 3903; ROMO, J.. RIOS, T. and QUIJANO. L. (1968) Tetrahedron 24, 6087; 
Ro~o, J., ROMO DE VIVAR, A. and DIAZ, E. (1968) Tetruhedron 24, 5625. 

I2 THIESSEN, W. E.. HOPE. Ii.. ZARGHA~W, N., HEINZ, D. E., DEVEL, P. and HAHN, E. A. (1969) C&X ltld, 460. 
I3 HARLEY-MASON, J.. HEW~~N. A. T., KENNARD, 0. and PETTERSEN, R. C. (,1972) Chem. COWI~U~. 460. 
I4 DULLFORCE. T. ‘4.. Slbf. G. A., WIIITE. D. N. J., KELSEY. J. E. and MORRIS KL~~~HAN. S. (1969) Terrahedro,r 

Letters 973. 
I5 MATHUR S B. HIREMA~-I, S. V.. KULKARNI. G. H.. KFI.KAR, G. R.. BHATTACHARYYA. S. C.. ~IhfONO\~IC. D. .I > 

and RAO. A. S. (1965) Trtruhedvon 21, 3575. 
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205 nm in the UV, whereas in the IR spectrum shows the absorption bands of a saturated 
y-lactone at 1770 cm- ’ and of double bonds at 1660 and 895 cm-‘. Comparison of the 
PMR spectrum of (4) with that of (1) shows that the signals at 6.18 and 5.486 are replaced 
by a new three proton doublet at 1.226 (J 6 Hz), thus indicating the presence of a secondary 
methyl group. 

Reduction of dihydrovanillosmin (4) with H, in the presence of Wilkinson’s soluble 
catalyst l6 affords tetrahydrovanillosmin (5), C,5H2202, an oily compound derived from 
saturation of the exocyclic double bond. Spectral data are in agreement with the structure 
(5): a band at 1650 cm-’ in the IR clearly indicates that a double bond is still present in 

lb OSBORN, J. A., JARDINE, F. H., YOUNG, J. F. and WILKINSON, G. (1966) L Chem. Sot. A, 1711. 
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the molecule; in the PMR a new doublet at 1.15t5 (J 6 Hz) attributable to a secondary 
methyl replaces the signals of the two vinyl protons at 5.E and 5.04~3 in the spectrum of 

(1). whereas the signals of the vinyl methyl and vinyl proton are unchanged. This hydro- 

genation is highly stereospecific; CC- MS examination of the crude reaction mixture 
shows that only traces of the epimer at C-4 are formed during the reaction. 

The three products, (1 J. (4) and (5~ are Lery scnsiti1.c to light and heat: they must be 

stored in the dark and below 0 . or insoluble polymeric substances arc formed. 
Treatment of (5) with HZ in EtOAc in the l?rcsence of Pcl,,c‘ results in the isomerization 

of the double bond to the tetrasubstituted position: the main product of the reaction is 
isotctrahydrovanillosmin (6). together with very small amounts of hexahydroderivativcs 
of(l). 

Isotetrali~drovanillos~ni~~ (6). C*1 5H2202. is a crystallinc compound; in its PMR spec- 
trum there arc no more signals attributable to vinyl protons. but the broad singlet of a 
vinyl methyl at 1.756 and the doublets of two secondary methyls at 0.92 and 1~23 are still 

present. 
Hydrogenation under pressure of O-acetyl-isophoto-x-santonic lactone (2)” in anhy- 

drous ethanol and in the presence of PdiC afYords in good yield the dihydrodcrivative (7) 
of known absolute stereochemistry.’ a On treatment of (7) with 1.2~ethanedithiol and BF,- 
Et,O, the thioacetal (8) is formed with elimination of acetic acid. Reductive removal of 
the thioacetal group of (8) with Raney--Nickel affords a crystalline compound identical in 
all respects with isotetrahydrovanillosmin (6)‘” 

To ensure that the acidic trua tmcn t of (7) has not af-fccted the configuration of the methyl 
group at C-4. which is known to be more stable in the x thall in the /I position.“.“’ we 

prepared the (‘-4 epimcr of (6). Alkaline treatment of O-acetyl-dih~dI_oisophoto-x-santotiic 
lactone (7) gi\,es (10) as a consequence of hJ,drolysis of the acetate and cpimerization at 
C-4. Thioacetalization of (10) yields two products in comparable amounts: one (17) still 
bears he tertiary hydloxyl. the other (1 I) has lost ;I molecule of water. Desulphuriration 
of (11) affords a crystalline substance (9), which is diffcrent from isotetr~~l1~drovanillosmin 
(6) and has recently been prepared also by Sorm CJ/ N/.~I in ;I similar way. 

The described correlation confirms the structure proposed for isotctrahydrovanillosl7lin 
(6) and establishes the absolute conliguration at C-5. (‘-6 and C-7 of L:anillosmin as shown 
in (1). 

The reaction of oxymercuration-demcrcuration according to Brown” on tetrahydro- 
vanillosmin (5) afiords two isomeric hydroxy-lactones (12) and (13) in a molar ratio 1 : 12. 
The less abundant of these hydl-oxy-lactoncs, (12), is a crystalline compound. m.p. 137 . with 

a molecular formula C15HZ403, as shown by elemental analysis and MS. ‘The IR spectrum 
indicates the presence in its molecule of an hydroxyl (3590 cm- ’ 1 and a y-&tone 
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(1762 cm-‘). The tertiary nature of the hydroxyl is supported by the PMR spectrum which 
displays, besides the signals of two secondary methyls at 0.92 and 1.206, a singlet for a 
tertiary methyl bound to an oxygen bearing carbon (1.226). The structure of (12) has been 
unambiguously established by the following synthesis. 

Alkaline hydrolysis of (2) gives isophoto-a-santonic lactone (14)17 accompanied by small 
amounts of an isomeric substance whose spectral data suggest epimerization at C-l. Cata- 
lytic hydrogenation under pressure converts (14) into its dihydroderivative (15)” in high 
yields; treatment of the latter with ethanedithiol and BF,-Et,0 at low temperature to 
avoid dehydration of the tertiary alcohol, affords the thioacetal(16), C15H260&, a crys- 
talline compound, m.p. 22@-222”. After reduction of (16) with Raney-Nickel, a product 
identical with the hydroxylactone (12) derived from tetrahydrovanillosmin (5) is obtained. 
Recently, sorm et al. 21 obtained the same compound as a by-product of the hydrogenation 
of (14) over palladium catalyst. 

The most abundant product of the oxymercuration-demercuration reaction on tetra- 
hydrovanillosmin (5) is the hydroxy-lactone (13), a crystalline compound, m.p. 136”, which 
is the C-10 epimer of (12), according to its analytical data. In the IR spectrum, the absorp- 
tion band at 1740 cm-’ indicates that the carbonyl of the y-lactone is hydrogen bonded 
with the tertiary hydroxyl; the PMR spectrum is very similar to the one of (12) showing 
the presence of two secondary methyls (@93 and 1.206) and one tertiary methyl on oxygen 
bearing carbon (1,216). To ensure that the configuration at C-10 is the only difference 
between (12) and (13), the former was dehydrated with thionyl chloride and pyridine at 
-20”. The anhydroderivative (18) exhibits two bands at 1640 and 900 cm-’ in the IR 

attributable to an exocyclic methylene; in the PMR spectrum, the resonances of the two 
secondary methyls at C-4 and C-11 appear at the usual chemical shift, whereas two vinyl 
protons resonate as a broad singlet at 4.976. Oximercuration-demercuration reaction on 
(18) affords as the main product a crystalline compound identical in all its physico-chemi- 
cal properties with the hydroxy-lactone (13). 

Furthermore, the identity of (13) with tetrahydroartabsin “c”, one of the isomers 
obtained on catalytic hydrogenation of artabsin, 23 has been established by direct compari- 
son. 

The above described results demonstrate that the hydrogen at C-l of vanillosmin has 
an a-configuration and, consequently, the absolute stereochemistry of the compound has 
to be as in (1). 

The CD of vanillosmin (1) shows a negative band at 253 nm (h - 1.0) which corres- 
ponds to the n -+ 7c* transition of the cc-methylene-y-lactone; CD curves of its pyrazoline 
derivative (19) displays a strong positive azo-band Cotton effect at 327 nm (h + 15.5) 
besides bands at 242 nm (h + 1.4) and 202 nm (h -20.8). These data are very similar 
to those reported for dehydrocostus lactone 24 and are consistent with a lactone trans-fused 
at C-6” and with the C-11 configuration shown for the pyrazoline derivative (19). 

EXPERIMENTAL 

M.ps are uncorrected. IR spectra were run in nujol on crystalline compounds and in CHC13 or liquid film 
for oily substances. UV spectra were determined in isooctane and optical rotations in CHCl, solution (c 1). 
PMR spectra were registered on a 60 MHz Varian NV 14 apparatus. A 3 m glass column packed with 2.5% EGS 

23 HEROUT, V., DOLEJS, L. and SORM, F. (1957) Coil. Czech. Chem. Commun. 22, 1914. 
24 SUCH+ M. DOLE&L., HEROUT, V., %RM, F., SNATZKE, G. and HIM~LRICH. 5. (1969) Coil. Czech. Chem. COM- 

rnun. 3j, 2i9. 
25 STOCKLIN, W., WADDEL, T. G. and GEISSMAN, T. A. (1970) Tetrahrdron 26, 2397. 
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on ChromosorbCWSX~l00mesh was used for GC’, with NL (25 ml;min) as carrier gas. (‘D cur\cb ‘r\cic rty~tcrcd 
on a Roussel--Jouan Dichrograph CD 185 in MeOH soln. For column chromatograph!. SIIIU ~c.1 Vlct.ch 0.05 
0.2 mm and for TLC thin layer plates Merck 60 F‘3il (0.15 mm) were used. 

I.col~rriort of’~~nni//o.sr~~in (I ). The crude acrtonic ez tract of the pulverized trunk Nood of 1. i’i.~.ih,.o/,~i/‘/l‘l (7 kg) 
was concentrated in. ~WW and taken up in McOH H,O 12: I J. It aas ilwn crtractctl sevct-ai l~mcs ~1111 ilsht 
petrol, (1.5 1.) giving 120 g of a smelling greenish oil aft& removal of the solvent. ,I portion oC this oil (23 g) \<as 
chroma tographed over a ?(I”,, .A_gh’O, silica gel (X50 g) column. Four fractions Mere collected: fraction A (petrol. 
EtOAc(Y5:5) IO I. cluate) conraIned 5 g of fatty rills:: fraction B (petrol. EtOAc(Y: 1) S 1. cluatcl contalncd i? g 
of (-)-r-bisabolol with small amounts of vanillosmin: fraction (’ (petrol. EtOAc(Y: I) 8 1. cluate) contained 3 g 
of pure vanillosmin; fraction D (petrol. EtOAc(3: I) 8 I. eluate) contained 1 g of vanillosmin mixed hith more 
polar substances. Fraction c‘ and D were crystallized t&ice from rl-heuane. giving 3.4 g of pure banillosmin in 
long needles, m.p. 62.-62.5 : hp. I75- I%-/02 mm (Found: c‘. 78.0: H. 7.8. C, iH, $0: requires: C. 78.2; )I. 79”,). 
[T]$” - 110 ; i.,,, 218 nm (E 10000); ~~~~~~ 1755. 1655. 895. X20 cm ‘. PMR: (C’DCI,) I.82 (3H. h 1. Me). 3.93 
(I H. r. J 9-5 HI. C-6 t-l). 5.04 and 5.22 (1 H each. /I .t. C-4 =CF-l,!). 54s and 6, I X ( I Ff each. d. .I Y?. Hr. C-I I =CH ?) 
and 5.588 (I H, 111, C-9 H). The MS shoucd prominent peaks at ~1 c’ 230 (M . ?(I”,,). 21 5 (?‘,,I. IS7 (S’,,). 172 (il”,,). 
150 (lOO”,), 122 (40”,,) and 91 (9X”,,). CD: Ac,~, - 1.0 ((, 0~164). On exposure to Ilght and heat. vanillosmin 
becomes insoluble in the common organic ~~lvcnt~. 7’11~ p~r;11~~11nc deri\,;rti\c I 19) 01‘ \anillosmin ~a?, prcpnrcd 
hk action or C‘H2NJ 111 Et,0 on :I (‘H(‘l, soin of(I). nq>. S-l CD: At.,,, -10X 1~ O,OlSt. .\F~,~~ t 1.1 (I’ 
0.038) 2nd Ac3L- + 15.5 (c 0~191. 

/~i/~~~tl~~o~cl/fi//osiIrflr (4). A soln of I g vanilloamin (1) LVX dissolved in 13 ml M&H and treated under stirring 
with 70 mg NaBH, in small portions with occasional cooling. After 30 min, further 60 mg of NaBH, were ;tdded. 
After 30 min the reaction mixture was acidified Mith AcOH. concentrated under reduced pressure. taken up in 
Hz0 and extracted 4 x with CHCI,. The extract was dried (NnZSO,) and the sol\cnt evaporated, obtaining 
923 mg crude product. Crystallization from l+hc*anc ! icldcd 600 mg pure (41. The mother I~quot-\ were chromnto- 
graphed on srltca ge : I h> clulwn v, ith petrol. -ttO/\c(3-7j further 250 my puic (41 \\cic~ olbtsincd. m 17 70-S 72 5 : 
[%]11,” - 63 : I’“,,,x 1770. I hh0. I Oil). x95 CI11 ‘. PMR.((‘D<‘l,) I.22 (iH. ri. .I h H/. (‘-II MC). I.Si (.;!I. /I \. (‘-10 
Me). 3.97 (It-I. r. J 9.5 I-I/. (‘-6 H). .5UI and 5.1X (111 oath. h 5. C--l -~(‘I~,) ,tntl .?51ii (11-i. III. (‘-Y l-11 (Found: 
C. 7765; H, 8.62. CIFHL(,02 I-equires: C. 77.55: H. 8-6X”,,). 

Trrucrh!;drol,arlilli)s1)2;~2 (5). To a soln of 400 mg (4) in 7 ml C,H,,. 150 mg Wilkinson catalyst were added and 
the soln hydrogenated at room temp. till consumption of I mol HL ((‘il. 4 hr). The reaction mixtnrc ua5 evapor- 
ated to dryness and taken up in 6 ml petrol. Ft,O( I : 1). The suspension HXS filtered ocer a silica gel column 
(20 g); prolonged eludon with the same solvent mixture vielded 390 mg crude product. It gave onlj one spot 
in TI.C’(petrol.~ EtOAc. 7:3 I. but revealed a small impurity m CC (column temp. 100 1. probably the correspond- 
ing C-3 epimer (MS gave M ’ 234 v’c). As the product resisted all attempts of crystallization. it was purified 
bj preparative GC. using the same type of column and conditions, The pure product collected was still a thick 
colorless oil. bci-4 scns~t~~c to light and IW:II. It sho~h: i‘,,,,,, 1765. 1650 cm I, PMR: ((‘Dc’l,) I.15 (3U. ci. J 6 
Hz. C-4 Me). I.20 (;H. tl. d 6 Hr. (‘-1 I ML’). 1.77 (3H. 11 5. C-10 Me,. 4.10 ( I H. i. .I 95 tl/. (‘4 Fl) ;tmi 5 JV (I t-l. 
III. C-9 H) (Found: C. 76.52: H, 9.3Y. C’,sHzlOl requires: c‘. 76.88; H. Y.&“,,). 

Isorutrulr~drocrrflillosJnirl &P,. Tetrahydrovanillosmin (5) (100 mg), dissolved in anhld. EtOAc (,30 ml]. was 
shaken with 900 mp palladium black in H. for 2 hr. ‘The catal\st cvzs filtered ofland the crude product chromato- 
graphed on silica gei (4Og). The fraction &ted with n-hexan>-EtOAc (4: 1 i. was crystilllized irom rr-hexane and 
150 mg of pure (4) were obtained, m.p. 128 ‘: [z]? + 37.7’ : I’,,,,, 1765 cm- I. PMR: (CDCI,) 0.92 (3H. c/, .I 6 Hz. 
C-4 Me). I.23 13H. ii. .I 6 H7. C-l I Me). I 75 (3H. /I .s. C-IO MC) and 3,7?6 CIH. 1. J 9-5 HT. C-h H). 

O-~~~rr~,i-drh!tlioitr,photo-z-~clflroilic icccrow (7). O-Acst!,I-isophoto-z-santonic lactonc (2) (3.5 g\ in anhyd. 
EtOH (200 ml) was hvdropenatcd for 1 hl- over fresh15 nrepared lo”,, Pd C‘ ( 1 er a1 15 atm. The reaction mixture ~ k .* . 

was filtered on celite and evaporated to dr>laess. The residue crystallized from petrol. EtOAc yielding 2 g pure 
(7). m.p. 171-~172.: [Y];” -61.7 identical to those alread) reported by White r’r (11.‘” Purification of the mother 
liquors by chromatography never afforded further amounts of (7) owing to the C;IS! epimeriration at C-4 induced 
by the absorbent. 

Guni-l(lO)+n-6. 12-olidr (6)f roe (7). The same procedure adopted bq Such$‘rr i/l.‘” was followed. 
77ziomerulizution of(l0). 4-epi-Dihydroisophoto-x-santonic lactone (10) (1 g) was dissolved in I.?-ethanedithiol 

4 drops of BF,-Et20 were added. drrectly distilled into the reaction flask. After 3 hr at room temp.. the reaction 
mixture was diluted with CHC13 and washed thoroughly with aq. IO”,, NaHCO,. Evaporation of the solvent 
afforded 1.2 g ofcrudeproduct containing both thiaacetals (11) and (17) in :I ratio ?:7. The mixture \vns chroma- 
tographed on AlOX- (36 g); elution with petrol. Et,O( I : 1) ga>e 300 mg amorphous (11 j. which resulted pure 
both in TLC (petrol.-EtOAc. 1: I) and GC’ (column temp. 290 ). and lacked OH bands in its IR spectrum. By 
further elution with Et,O, 700 mg pure (17) were obtained. m.p. ZO‘(from EtO.Ac): [2]? --2.78‘: [x]3g5 + 14.1’ 
(lit.” m.p. 233.5-234 ); [I];” &O-. 

Desulphurixztion qf(l1). The thloacetal(l1) (XXI mg) was relluxed In anhjd. EtOH under vigorous stirring with 
a large excess ofRaney Nickel for I hr. After filtration and evaporation of the solvent. 150 mg (9) were obtained. 
It was purified by microprcparative GC (Column temp. 100 ) and cr!st;rllircd from n-hexnne. m.p. 75.-76.; [xl;” 
-31.19’ identical to those previously reported.” 
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Oxymercuration-demrrcuration of tetrahydrouunillov?tin (5). Tetrahydrovanillosmin (5) (100 mg) in purified 
THF was added to a stirred soln of Hg(OAc), (136 mg in 0.5 ml H,O). After 2 hr at room temp. the reaction 
mixture was first treated with 3 M NaOH (0.5 ml), then with a soln of NaBH, (0.5 M) in 3 M NaOH, till complete 
precipitation of metallic Hg. After acidification with AcOH and filtration, the soln was extracted with CHCI,. 
Evaporation of the solvent yielded 108 mg of residue, which was chromatographed on silica gel (IO g). Elutioi 
with petrol.-EtOAc, 7:3. gave 60 mg pure (13) which crvstallized from diisoDroov1 ether. m.D. 135-6’: (al? + 
22.6”; v,,,: 3468. 1740 c-‘. PMR_(CDCl,) 0.93 (3H, 2, J 7 Hz, C-4 Me), i,2di3H, d, J 7 hz. C-11 ‘&iei,“1,21 
(3H, s, C-10 Me) and 4,456 (1H. h s. C-6 H) (Found: C. 71.48: H. 9.31. C’,5H1403 requires: C. 71.50: H. 9.51”<,). 
Elation with petrol.~EtOAc(4:6) afforded 5 mg of pure (12) which was crystallized from diisopropyl ether. m.p. 
121’ (lit. I1 125,5-127.5.); [x16” 120 

Saponification of O-acetyl-isophoto-z-santonic &tone (2). 0-Acetyl-isophoto-r-santonic lactone (2) (5 g) was 
stirred with 5% aq. KOH (250 ml) till complete soln (cu. 4 hr). After addition of H,SO, till pH 3, the soln was 
left for 45 min, then extracted with EtOAc. Evaporation of the solvent afforded 4.2 g of a thick oil which was 
crystallized from petrol.-EtOAc, obtaining 2.8 g of pure (14). The mother liquors revealed two spots in TLC and 
were chromatographed on silica gel (50 g). Elution with petrol.- EtOAc (3 : 7). afforded 700 mg of a crystalline com- 
pound. m.p. I 15 118’: [?]b” 13-i whose IR and MS were almost superimposable to those of (14). PMR: (C,D,N) 
1.23 (3H, d, .I 6 Hz. C-l I MC), I .4X (3H, s. C-IO Me). 2.20 (3H. h s. C-4 Me). 5.20 (1 H complex d, main J 10.2 
Hz. C-6 H) and 4,806 (IH. broad signal. OH): this compound is probably the C-l epimer of (14). Elution with 
petrol.- EtOAc (I :4) afforded further X00 mg pure (14). 

Dihydroisophoto-r-sanloni~ lactonr (15). Isophoto+santonic lactonc (14) (5 g), m anhyd. EtOH (200 ml) was 
hydrogenated for 4 hr at 18 atm over freshly prepared 10’~YO Pd/C. The mixture was filtered on celite and the sol- 
vent evaporated. Crystallization of the crude product afforded 3 g pure (15). By rapid chromatography on silica 
gel of the mother liquors, using peroxide-free anhyd. Et,0 as eluent, further 800 mg pure (IS) could he recovered. 
Physical and chemical properties were identical to those previously reported.‘” 

ThioacetaEation cf(15). Dihydroisophoto-a-santonic lactone (15) (2.39 g) was dissolved in 1,2_ethanedithiol 
(32 ml) and the soln cooled in ice. Few drops of BF, -Et,0 were distilled directly into the reaction flask and the 
soln was left overnight at 0’. After dilution with CHCI,, the soln was washed thoroughly with aq. 5”~” NaHCO,, 
dried over Na,SO, and evaporated to dryness. Crystallization of the crude product from EtOAc gave 2.1 g of 
pure (16), m.p. 22s-222’ ; [LX];” -41’. PMR: (C,D,N) I.23 (6H. two superimposed d, J 6.5 Hz, C-11 and C-4 
Me), I.37 (3H. s, C-IO Me), 3.23 (4H. s. -S-CH2-CH2-S-), 4.35 (IH, unresolved signal, C-6 H) and 4,926 
(lH, broad signal, OH) (Found: C, 59.71; H, 7.21. C, ,HZ,,03SZ requires: C, 59.65; H, 7.10”/,). 

Dethioacetulizution qf(16). The same procedure adopted for the preparation of (9) was followed. From 200 mg 
(16), 140 mg crystalline (12) were obtained. 

Dehydration of (12). The hydroxylactone (12) (450 mg) was dissolved in a small vol. of dry pyridine and the 
soln cooled at -20’. 3 ml of SOClz soln (1 ml) in cold dry pyridine (19 ml) were added and the reaction mixture 
left overnight at -20”. The soln was poured in ice and extracted with CHCI,; the extract, dried over Na,SO, 
and evaporated in WCLIO, gave a crude product, which was purified over lSu/, AgN03--silica gel. Elution with 
petrol.-EtOAc(9: I) afforded the anhydrolactone (18) (110 mg) which could not be crystallized. b];” + 26’; v~~~‘3 
1765. 1640. 1605,9OOcm- ‘. PMR:(CDC1,)0.95(3H, tl. J. 6.5 Hz. C-4 Me). I.22 (3H. tl, J 6.5 Hz. C-l I Me), 4.05 (IH, 
t, J 9.5 Hz, C-6 H) and 4.976 (ZH, b s. C-10 =CH,). 

Oxymercuration of(18). The same procedure adopted for the oxymercuration of (5) was followed. The crude 
reaction product was purified by preparative TLC. Starting from 40 mg (18), 20 mg pure crystalline (13) were 
obtained. 
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