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Abstract — A new wesquiterpene diol. now named jacwhhcanadiol, has been isodated from the roots of
Ferula jaeschkeana Vatke and v shown to possess structure 1 Its stereochemistry has been estab:
hished by a direct chemcal cotrelation with laserol (9)

Ferula jaeschkeana Vatke 1v a perenmal herb
growing abundantly 1n Kashmir When the stem of
the plant s cut off, the remaiming stump of the root
stock exudes a milky sap which slowly dnes o a
brttle, browmsh yellow resin, resembling asa-
focuda of commerce'? The present work was
undcrtaken to examine the chemistry of extrac:
tives from the root stock, especially because it
appeared to be a rch source of sesquiterpenowds,
in view of the known’ chemistry of asafoetida tex
Ferula spp ) 1t must be mentioned that the essen-
tial ol of the roots of F. jaeschheana has been
examined*® and the presence of camphene.?
a-pinenc.**  fA-pinene.t  A’.carene.t hmonene.?
( »rcadinene.* chamazulene' and S-guaiazulene*
has been reported

The roots on extraction, first with hight petroleum
and then with acetone furmish 797 and 6% of
total extractables Both the extracts have been
found to be complex blends of several sesquiter-
pene alcohols, which occur chiefly as esters,
besides. the hght petroleum extract contains an
cssential ol to the extent of  16% 1t has been
possible to inodate five new sesquiterpene akohols
and one new azulene from these extracts A
sesquiterpene diol, mp 91-92°, [a], » 38-30°,
which we name jacschkcanadiol, 1s the major
component of both the hight petroleum and acctone
cxtracts and we unfold below the evidence. which
leads 1o its absolute sterco structure 1 The
remaming sesquiterpenoirds are all closely related
to 1 and therr stnxture determination will be
reported subscquently

*Part XLVIIL Phviochemustry 12,823 (1973)

*Communication No 1678 Natonal Chemical | abor
atory . Poona

1Presented at the Kth [UPAC Sympouum on the
Chemuistry of Natural Products, February 1972, New
Dethuiindiay
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Jaeschheanadiol structure. Jacschkeanadiol an-
alyses for C,;H,0, (M°-H,0 at mlc 220) and
shows strong OH absorption (3350, 3280, 1040
and 978 cm '), but no (- - absorption in its IR
spectrum. Its PMR spectrum reveals the following
Me (3H, s,

one C 1-00

ppm) -CH(Mg), (6H. a par of doublets centred
at0-88 and 091 ppm. J — 7 Hz cach), HC--C  Me

1
(3H. broad s, 1'8 ppm). CHOH (IH. m. }K

structural features

ppm). C. CH (1H. an ill defined tnplet. $-4
ppm. J = 6 Hz). By D)-exchange (PMR), presence
of two hydroxyls is inferred and. this information
coupled with the carlier data clearly shows that
the compound must be a diol with one secondary
and onc tcruiary hydroxyl In confirmation of this,
the compound on acetylation (A¢ ). pyndine), at
room temp (29°, 12 hr), furnished a monowcclate
(mp B6-87°) with the required spectral character
istics IR OH 3550¢m ', OAc¢ 1730, 1245S¢m ',
PMR OAc (3JH. ~. 198 ppm). - CHOAcC(IH. m,
4-87 ppm).

On quantitative catalytc hydrogenation (P1O,,
AcOH). jacschkeanadio! furmished a  dihydro
denvative (mp 92 93°. M -H,0" at m/e 222)
gIving no coloration with tetranitromethane Thus,
jaeschkcanadiol 1s mono-okefinic and being O, H -
O, must be bicyclic
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Jacschhcanadiol failed to yield any appreciable
amounts of aromatic products on $ dehydrogena-
tion (280°, 1-S hr). However. on being exposed to
Se at 290-295° (2 hr) the diol. yrelded at lcast four
aromatic compounds (TLC, silica gel-tnnitro-
benzene plates®). three of which could be obtained
purc by preparative-layer-chromatography (PLC)
on sihica gel impregnated with tnimtrobenzenc
(TNB)* Of these, one (major product) has been
identified (m.p. of TNB complex. UV, IR, PMR,
Mass) as daucalene (2) 7 The other two products
are O .H.. azulenes. which have been character-
1ized by thair TNB complexes, UV, visible, PMR
and mass spectra, and appear to be new * Daucal-
cnc (along with azulenes of so far undetermined
structure) 1s a typical dehydrogenation product of
sesquiterpenes based on daucanc (3) skeleton ¢ g..
carotol (4)* '*. laserod * Thus, 1t 1s reasonable o
assume that the bicyche frameworh of jacsch
keanadiod 1s 3 This, as can be seen. answers
cminently the structural requirements of the diol,
as revealed by its PMR spectrum

Keeping in view the nature of the olefinic hnkage
Mce C-=CH ) of the diol, as well as the pres-

ence of an isopropyl group in the molecule. there
are only two possible positions for the tert-OH
iz Cq and C,,) on the framework 3 for jacsch
keanadiwol Mass spectrum of the diol shows its
base peak at m/e 195 (M'-43) suggesting loss of
isopropy! group, this ron further fragments by loss

*Onc of these azulenes imp of TNB complex, 101 -
102°) may. in fact, be sdentcal with an azulene (mp of
INB compler, 1027) of undetermined structure. reported™
as a product of Pd C:Se dehydrogenatiwon of cartol
Structures of these azubenes will be dicussed 1n a
sceparale communx aton

*tThin s based on the capericnce that 1n alcohols a-
cloavage v an encrgetically (avoured pathway ¢ Also ¢f
the clectron impac tainduced fragmentation of a-terpineol
and terpen-4.ol
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of water 0 mie 177 (98% ., M* at mle 160-7)
Similarly. the monoacctate shows M°-C,H, won
at m'e 237 (90°¢) and another 10n at m/e 177
(1005%) by further loss of AcCOH (m* at m/e 132-2).
This fucile ehmination of 1sopropyl group 1s best
interpreted® an terms of tertiary OH being located
at C,, Thus, jaeschkecanadiol can be represented
by the partially defined structure 8§

It has been possible to adduce chemical evidence
in favour of 8, as well as to kcate the secondary
OH as follows  Iihydrojacschkeanadrol  was
oxidised with Jones reagent’? to give an hydroxy
ketone (IR OH 31400, 1020cm ', C O 1690
cm °), which on exposure to base (5% ethanolic
KOH) underwent chimination of water to fumish
an afi-unsaturated ketone, C,;H, 0 (M*. mje
220) Apsa 256 nmite. S500) IR C: O 166S¢cm ',
C=C 1600cm ' This transformation clearly
cstablishes that hydroxyls are located 1.3 to cach
other  Furthermore, the v, of the hydroxy
ketone clearly shows that the CO function (and
hence the onginal sec OH) must be located 1n the
7-membered nng. Further evidence 1n support of
this was forthcoming when catalytic (5% Pd-()
hydrogenation of the afi-olefinic kctone yickded a
saturated ketone showing ».., 1700cm ' The
PMR spectrum of the afi-unsaturated ketone docs
not show any olefimic proton absorption, hence 1t
must bc represented by 6 These considerations
lead to two possible gross structures 7 and 8. for
jacschkcanadiol

Anancisive analysis of the CHOH signal in the
PMR spectrum of the diol helps in decrding be-
tween the above two possibihiies (7. 8) Though.
n a spectrum taken in CCl,, this signal occurs as
a complex ill-defined muluplet tat 38 ppm), 1n a
CeHe soln spectrum this absorption appears as a
well-defined tnplet of doublets centred at 3-87
ppm (J. = 10Hz, J, SHz. This multiphity
(AR, X) of the signal 1s conustent only with the
formulation 8. which. then, must represent jaesch:
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keanadiol. This conclusion s also consistent with  presence of pyndine.'’ furnished. 1in almost quan-
brogenetic consderations, bnefly discussed later on  ttative yield. the carbonate 11, mp. 102-103°
and. 1s fully bome out by the chemxcal correlaton  (M°. mle 264 IR O—CO - O’ 1750, 1260, 1240
descnbed below, cm '), as expected the PMR spectrum of 11,
Jaeschkeanadiol stereochemistry  As can be  shows the C, proton (tnplet of doublets) at 4-2¢
seen from structure 8. which has four asymmetne  ppm. that s 1t suffers a downficld shift of 0-498
centres. the problem of elucxdating its absolute  as compared to its signal in jaeschkeanadwl
stercochemistry can be quite involved A simpler  Allylk oxidation of the carbonate was best effected
way of amving at the absolute stercochemistry  with Na,Cr,().. AcOH i1n a two phase system when.
appearcd to be to select a suitable daucance sesqui-  a  crystalline (mp  204-20%°)  af3 unsaturated
terpene of well-established stercostructure. for a hetone (Ao, 234nm, ¢ 12790, IR C: O 1670
direct chemical correlation. Laserol, a sesquiter- ¢m . €+ C 1620cm © M*. mie 278) could be
penowd from lLaserpitium latifolium Linn has the  obtained. though 1n a low yield That this com
absolute ™) stercostructure 9. denved'! from  pound has the desired structure 12 and 15 not the
X-ray analysis of its p-bromobenzoate and the  alternative -2-en-d-onc or 3-en-2-onc was clear
application't of benzoate rule '** It has been pos  from ity PMR spectrum which sull showed the
wble to correlate jacschkeanadiol with laserol (i .proton signal as a complex mulupict (W,
through the common degradation product 18 20 H/) at 470 ppm; besides, the olefinic proton
thig signal now occurs as a broad singlet ($-91 ppm) as
Jaeschkcanadiol. on cxposure to phosgence 1in required by the structure 12
Oxdation of the unsaturated ketone to the
*The benzoate rule has ccrtan himatations™  and targeted compound 18 could be effected ciciently
henue. it appeans desirable 10 chech the absolute stereo DY RUO,. a reagent’® used with considerable advan.
chemintry by the applcation of ‘benzoate sector rule ™t tage for a similar degrisdation carhicr ™ Surpnsingly.
of some other method the product from this oxidation, which was ob.

, COOH
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OH OH
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Reagents
1 COCl,. pyr.
2 Nay(r,0,. AcOH
3 RuO,

Fig 1 Correlavon of jacschkcanadwl and laserol
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tained afler a work-up involving extractton with
$% Na,CO, aq was straight-away the unsaturated
keto acd 10, rather than the carbonate 14. Con-
ceivably, fB-chimination 18 1s tnggered by the
presence of CO function at C, to furmsh directly
10 withlossof CO, ¥

O

O
14

T'he keto acid (10), thus obtained. was found to
be identical 1n every respect (m.p., mixed mp..
l[al,., UV, IR, PMR and mass spectra) with a
sample*® of the acid preparced carlier by Sorm et al?
from laserol.

The correlation just descnibed clanfies the rela-
tive (and absolute?) stereochemistry of all asym:-

* Authors are grateful to Dr M Hotub for an authentic
sampie of the acd 10 for direct companson

Table | PMR spectral charactenstcs of jacschkcanadrol and 1ts denvalives

M C SmiRAMAN ef of

metnc centres in jacschkeanadiol (13) except that
at ¢,. Configuration at ¢, was amved at as
follows. A study of molecular models (Dreiding)
of the carbonate (11) comresponding to the two
possible configurations at C, in 13 shows that both
with C, a-OH or C, 8-OH, the cyclic carbonate
nng can be readily constructed and is stran-free
tangle strain). However. the construction of this
nng places further restraints on the number of
preferred (encrgetics) conformations. An inspec-
tron of molecular models shows that depending on
the configuration at (. there appears to be only
one preferred conformation for each configuration
(16. 17) In these conformations the 7-membered
nng has a chair-hke conformation in which the
bonds at ;. C,, . C, and C; have quasi-axial/
equatonal disposiions The PMR spectrum of the
carbonate shows the C;-proton signal (at 4-2S
ppm). as a tnplet of doublets with J, = J, = 10-$
Hz and J, = $:S Hz. This pattern of lines 1s con-
sistent only with 16, which has two axial-axial-type
and onc axial-equatonal-type couplings.® Thus,
jacschkecanadiod can be assigned the stereostruc-
ture (absolute?) 18 (= 1), which also represents its
most probable conformation

Table | summarniscs the relevant PMR spectral

Chemical shiftinppm(Jin Ha2) t

No C ompound Solvent MchCH  Mc--C C,-Me Other rebevant signals
| Jaeschkcanadwd (1) «Cl, 2d4.0.8%(7), s 1 00 by, 180 C—CH  1*. S &6), CHOH.
0-91(7)
m 38
2 Jacwchkeanadwd «l, 2408747, s 1 0% bs, | X3 C=CH .1".%46), CHOAc.
MONOacetate 0ONT)
m. 4 86
3 Irhydroaechkeana CCl, 2,007, 100 d.10mT) CHOH.m. 4
dwl 094 |
[
4 B -Hydroxyketone (281 CCl, d.0-B6:7) w1 d1imer HO ¢ CH CO.s 26
< adl Unuaturated cCl, d. 1-00") 12 d.1us
kctone (6)
6 Saturated ketone CCl, 24.0 TH7). 110 d.1
(28) tdihydro of 6) 034&7)
? Cy¢lic carbonate 111) e, 24.096(7). . 1 OB by, ) 81 ~C—CH "% &«&,
102%7)
CH O O O.m 428
L3 Keto carbonate (12) CDCL, 2.0 97, LN M, 204 —C=—CH ., 391,
106¢7)
CH—0 CO—0O.m 47
|
9 Keto acwd (10) e, d.0 ™) .1 4 w20 H C CH—CH C—0.8hnes,

ABX pattern. 3 08,3-29,6:01, 63,
676691, "0Vand 7 2 ppm

r( hemical shift position given 1s that of the centre of the signal Multiplicity abbrevmtions s (unglet). d (doublet).

titnplet). 2d itwo doublets). m (multiplet). b (broad). *till-defined)



Studics 1n sevquiterpenes XX

=0 T

17

data of vanous compounds studied dunng this
investigation

Biogenetic considerations. Biogenesis of sesqui-
terpenes  of daucane class 18 consrdered® to
involve a concerted traas-antiparaliel cychization
of a suitably folded cis-famesylpyrophosphate
chain (19 to the ion 20, which, in principle, can
be consxdered as the immediate precursor of
daucanc-based sesquiterpenosds. By a 1.2-hydnde
shift won 20 can gencrate wn 21, which by OH

2

take-up. followed by further oxidation at C, can
give jaeschkeanadiol (1). It 1s heartening to know
that 1n jaeschkeanadiol, nng-junction and the
position of the olefinic bond are as expected on the
basis of 21. Work 11 1n progress to sce if products
resulting directly from the stabilization of cations
20/21 are present in Ferula jaeschkeana

It 1s of phylogenctic interest to note that, so far,
all  daucanc-based sciwquiterpenes  have  been
isolated from four tnbes, Apicae. Peucedaneae,

*The roots were collected from Kashma and the
authors are grateful to Dt C K Atal for the supply

989

laserpiteae and Dauceae belonging to the sub-
family Apioidear (Family: Umbelliferae). which

consists of a total of cight tnbes ™

EXPERIMENTAL

All mpr and b ps are uncorrected. the former being
determined 0on a Kofler hot stage | .1ght petrolcum refers
to the fractron bp 40.60° All solvent extracis were
dned over Na, S0, Optical rotations were measured al
room temp (27 * 21 in CHO), on a Perfun - Fimer Polar.
imeter madel 141

UV specira were taken on a Perkin. Flmer sp&ciro
photometer. model 150, 1n 95% F1OH IR specia were
recorded av smears (hqusds) or Nupol mulls (solwds).
unless otherwise stated. on a Perkin Fimer Infracoed
model 13TE PMR spectra were taken in 10 20°% soin
n CCl, or CDClL, on a Vanan A-60 spectrometer,
sgnals are recorded 1n 8 (ppm) relative to TMS as zero
Mass spectira were determined on a CEC mass spectro
meter. model 21-110B uung an wmzng voltage of
70¢V and a direct inbet system. bewdes the molecular
100, ten most abundant xons are given with their relative
intensites

Silkca gel foe cotlumn chromatography (100, + 200
mesh) was activated at 129-130°/6-8 hr and standard.
ised ¥ TLOC was carned out oa 0.2 mm layess of silica
gel contaiming | $% gy psum

lsolation of jaeschheanadiol The toots of Ferula
jaeschkeana® (85 kg), whech are quite fibrous, were cul
into small preces (2 cm length) and extracted in a Soxhlet
apparatus first with hght petrodcum and then with acetone
to yreld respectively. a lght petroleum cxtract (549¢g,
dark brown viscous hqud) and an acctone extract 1309 g,
dark brown gum) Both of these catracts are nch in
mewhkcanadid and cither of thewe may be processed
foe ity nolation, of courve the accompanying compounds
are different 1n these two extracts Procedure for the
solatwon of jacschkeanadol from acctone extract n
given below

The acetone eatract (100 g) was dissolved 1n cther
(] htre) cxtracted with saturated NaHCO O, aq (7S mix 7)
to remove [ree acxds (6 g) 1 the usual manner and the
residue (94 g) hydrolysed by refluning with aq cthanol
ROH (4% 1 Shtre) for 4hr (N;) This was worked up
n the usual manner to give awd 147 g) and neutral
(47 g) portions

The above ncutral fraction was found (11 O swolvent
19% acetone in ight petrolcum) o be a mixture of at least
five components, (R, 20. 09,07, 04 and 02, R,.
1n R, relative to Sudan - 1D of whch one (R, 0 7) was
mayx  This matenal (47 g) was chromatographed over
$10;-gel- HB1120¢cm ~ ¢ S ¢m) wath 11.C monitonng

Prac | lghtpet 0 W<g Mixture containing
azulene(v) R, 20

Frasc 2 C,H, $28g (Components with R,
09and 0?7

Frac 3 FEther 60g Jacwchkeanadiol (mayor)

R, 0 7 contaminated
with minor components
with R, 04and0?2

Frac 333 g) was rechromatographed on S(), . gelil IR
(89cm x $-Scm) and the fractwns cluted with heazene
were combined and recrystaliised from Ight petroleum
to furnnh pacw hhcanadud as spow - -white ncedics. yrckd
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T4g. mp 91 9 [a), c WE (c. %) Mass mle 220
(M-IB*, S%), 208 (6%), 193 (100°%), 177 (9R%), 149
(BO%). 181 ¢SSR, 120 (3%%), 93 (32%), ¢S (28%) and
41 t67%) (Found .78 41 H, 1091 C_ H,0, requires
C. 78S H oy

Its monoacetate (A0, pyndine. room temp 12 hry
was crystalhised from light petroleum to afford silhy
needles. mp B6-8" [al, » 22 6" (c. 2%) Mass m/e 237
(M.43°, 90%), 220 (2070, 177 (100°%), 149 (97%), 134
97, 122498F), 9V (TO% ). T (0%, ¢S (365¢) and 4)
97%) (Found (. "29¢ H. 10024 C..H,,0, requires
.72 82 H.10 06%)

Pibvdesioosrhbonmadial laoe
S AINVGLOTIC NRTARGGRN P Y

1Y 2l e
t2g) was
hydrogenated over prereduced Pt(), catalyst (100 mg) 1n
glacal AcOH 120mh at 29710 mm  Hydrogenaton
was compicic after uptake of one molar equiv of H,
(2hr) Usual work up gave the required compound
(20¢g) whih was recrystallised thght petrodeum) to
yiekd colouriess ¢rystals, mp 92 9V [a,, - WY,
te. 22%), IR OH 1300c¢m ', masy m/e 222 (M IR",
6%), 204 (6%), 197 (S0'%). 179 (100F%), 161 (37%), 11T
(28%), 12V (VSR 9¢ (24%). R (38%) and ¢S (2V%)
tbound €. "S44. M, 1142 O H,0, requires (.
T49C H N TR

Selemium deMvdrogenation Jacschkeanadwl (1 g) was
heated with selenium (240 mg) at 280 29%° 2 hr and the
product on coohing was taken up in light petrodeum (20 mi)
and passed through a column of ALO, (Gr 1, cluent hght
petroleum. €00 ml) The cluate on concentration gave a
Muc coloured hquwd (0 640 g) which was found to be a
minture of at least four componcents (Gl € Acrograph
modet A-3%0 B, column 300¢m <0 6 cm. 20% sibcone
SEF 10 on Chromunord W (60-"0 mesh). temp 200",
H, 30 ml:min) However. it showed three coloured spots
on TLC (S+), -gel impregnated with ¢ TNHB* solvent
light petrolcum, R, 0~ yellow, R, 0 ¢ BMachk and R, 0 3¢
blach) All the four components were separated by PL ¢
on Y% I NBampregnated Si10);-gel* 1solvent light petrol
cum, three imgations) by cutting three fractions corre
sponding to the coloured bands and the fourth fractron
corresponding (o the colouricss hand towards the solvent
front Fach of the four cuts of silka-gel layers was
separately loaded as such on an ALOYI (10cm = | Scm)
and cluted with hight petroleum o give the following
hydroc arbons

Frac 1 42 mg dawalene (R,07)

Foa 2 10mg  azulene 11R,0¢)

brag 3 Iimg azulene 111R, 039

Frac 4 22¢9mg  minture containing noa aromatic

hydrocarbons 1R, 0 96)

Daucalene Frac | was distilled 10 give davcalene as
a colouriess bquid, bp 180 190° (bath): 10mm A,
3220 28T, 23 am qe. 447 4900, S9000 respectively)
IR 1624, 1600 and 830.m -~ PMR Mec,CH 6H. d.
13¢ppm. J — TH2) two Ar Mc (two 3IH ungkts at
29 and Y60ppm). ArH (H. m. " 8ppm) Mass
mle 198 (M" 6%%), IBY (JOOF) 16K (1395, 168 (105%).
143 (10% ), 140 (4%, 12B (4% 113 (49, 93 (3% and
BY (4%

Trimtrobenzene compler, ycllow crystals from cthanol.
mp 89.90° mixed mp with an authentic sample tm p
R9-9) rematned undeprossed

Azulene =1 Frag¢ 2 was obtained as a blue coboured
vious bquad, A,- 760, 621, 104, 288 and 28] nm
(¢ 24, 60,603, 2777 and Y260 respectively)

Trinitrobenzene compler, Mack sulky needles (F1OH).

SRIRAMAN ¢1 al

101-102" IR 1610,

24 ppm) and Ar-H (SH. m. 6-46-"8) ppm) Mass
texclusive of the peaks of INB mosety) mie 198 (M*°,
100FE), 18Y (949%). 16 (V99%). 143 (429%), 141 (20°%).
12B1205%). 63 033% ), ST0VS% ) and 39 (18%)

Azulene =11 Frac 1 was dintilied to furmsh a bluc
cotoured viscous biquad. b p 190-200° (bath): 10 mm A,
T10.67C 617 610, SRS 364 148 119 286, 2TH and 23¢
nm (e 101, 134, 242, 267, YOK, 1492 1634, K69, 2IRT0.
24670 and 636€ respectively)

mp 1450 and 730cm - PMR

Trimtroben:ene compler.  BMack  {eather shaped
Ammllae fo iomn athoa sl = o 118 110 1] 1a1n 1¢an
TRLURDY 1TV TUMIRA, T p 10 1Y |, IR 101w, § "eu,

830 and "30¢cm © PMR Me,CH (6H. d. | Y ppm. J —
7T H2). two Ar-Me (6H. 3.2 2ppm), Ar-H (SH. m. 6 6
T 41 ppm) Mass iexclusive of the peaks of TNB mowty)
moe 198 (M", 22 2% 18V (92%). 1% (97%), 14¢
CTOX%), 141 415, 128 (LI, 1S (189, 91 (49°%),
T84T ) and 6 LR 65F)

CrQ), Oudation of dikvdrojaesc hheanadiol A soln of
dihydrojacschheanadrd (1 39g) 1n acetone (1¢ml) was
treated with Jones reagent’® (prepared from Cr(), 6 68 g
and com H,80, $ T$ ml. and diluted 10 28 ml with H,())
drop by drop at 1< Ul a permancnt reddish brown colour
perusted (3 2mb After O Chr the cxcess reagent was
destroyed (McOH), the product diluted with water and
cxtracted with cther Ihe ether soln was washed succces
svely with 10% NaHC O, aq. water. brine and drned The
ressdue on concentration was punfied by distillation to
afford 28 (1 0%g) as a colourless oil, bp 146° 2 mm.
[al. « 106" (¢ 219%) A% 14710 Mass mie 238 (M.
0 8B%), 220 (1%). 19€ (100°%). 139 (149%). 119 (B%) 9~
(129, 69 (TF), 8 1129, 43 (24%), 41 (9%) (Found
C. 748, M1 26 C H O, requires €, T8 ¢ M,
11 0%)

ap Unsaturated hetone 16) The above g8 hydrony.
hetone (1 4 g) was refluned (N;) with aq ethanolx KOH
(3%, 30ml) for 0 Chr and the product (1 123 g) obtained
after the usual work up was punfied by pasung through
a column of a0, gel (11B, eluent C,H,) and distillation
to furmish 6 as a colouricss hquud, bp 149 18€ (hath).
2mm. jal, c B4 (. 2F) Al 1 4900 (Found . 81 3T
H. 1103 O H,Orcquires O 81 "6 1, 10 98%)

Saturated hetone 1260 Hydrogenation of 6 (1 12%g)
over % Pd C (200 mg) in ELOH (13¢ ml) resulted in an
uptahe of | moke equiv of H; and the product oblained
after the usual work up was distilled to give the required
26 (0B2%g) av a mobtdke iquid. bp 1182 ¢mm. [al,

W e, 2%) a2 14790 1found (. K127 H, 1174
C.o MO requires C 8102 H. 1) 9%

Carbonate of jaeschheanadiol (11 To a win of
jacschkeanadol (1 0g) 1in CHOL (30 ml) and pyrndine
(8 ml) maintained at 10" was added dropwise (10 min)
with stirmng a soln of 20°¢ phosgenc in toluene (20 ml) **
After the addibon. stirnng was continued foe an addi
tronal 1 hr and the product Ieft as such overnight 112 hr)
at 0° Excess phongene was destroyed by the addition of
xe-<old water (10mb and the product was extracted
with cther The cther citract was succesuvely washed
with 2N H,50, aq. 10% Na, (' (), aq. walcr. brine and
dned On evaporation of the solvent the wold carbonate
obtained 11 1KS 2) was crystaliined from hght petroleum.
mp 102 10V (al. 4162 (. X% Masws mie 264
(M, 18%), 220 (2%). 208 (4%, 177 (100%), 149 (63%),
P81 29%), 13€ (27F 123 (IR, 93 (Mr¥) and BI
(23%) (Found .72 7V H. 92V (C,.H,,0, requires .
269 H.9 1%



Studics 1n sesquiterpenes - X1 11X 9]

Alblic oxidation of the carbonate A miature of 11
ol g, Na,Cr,O0. 13 ). AcOH 130 ml) and benzene (30 ml)
was refluxed with continuous stumng for 8Shr After
cooling, 1t way diluted with water and catracted with
cther The cther voln was washed with 10°% Na, (), aq
watcr. bnnc and dned The resdue obtained (0 6%0g)
after wlvenl ovaporation was chromatographed over
S10; gel (JIB. 30cm « 1 79cm) and the (racbons cluted
with benzenc were combined and crystallised tether
hght petrolcum) to furnish 12, 169 mg. as white ¢rystals.
mp 204-20% [a],* 16 2B° (¢c. 229%) Masws me
2TRAMT 47), 263 (19%), 234 (47%), 191 (33, 163 (2070,
14 020170, 1V 029%), 123 (100 ). 110 (195 and 99
1367 (bound O, 6921 M. ¥ W ( ,H,0, requires
C 6904 H. "9

Aeto acid 1100 The abose a8 unsaturated hetonc
120 mg) 0 xctone (20mb was owkdised by treating 1t
with Ru(), aq (preparcd from black Ru(), 20 mg. NalQ),
220mg and H,O 1 ml*® 41 2¢ for 10hr Dunng this
penod three lots of NalO, (100 mg) in H,O (] mh were
added. cach time the Mack ppt of Ru(), was notxed
Finally, asopropanol (Imh was added. the contents
stured for 1 hr and the black ppt of Ru(), filtcred off and
washed with acetone The filtrate was comentrated.
taken up 1n E1OAC and, the wlin worked up for acdk
112 mg) and ncutral (16 mg) portions 1n the usual manncr
The aodic portion (32 mg) was crystallised from hght
petrokeum 1o furmish the required 10 as codouricss prisms,

mp 121 122, mived mp with an authcnik sampic
mmp  121-122 remaned  undepressed.  [a). o RO
e, 049%) A,,, 229nm (e. 12900) tAuthentic sample
= B2 ey, 229nm. ¢, 128000, IR OM 3800¢m '
COOH 2700 2400, 1700¢m ' (—C C—0 167¢,
162¢cm " Mass mie 284 (MTO2T) 236 (2%, 21
VLIS 9% (109, 17 6%, 104 146°%). 123 (3¢,

109148%), K1 (X¢Trand 43 1100%)
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