CHAPTER 1

Structure and Stereochemistry of jJaeschkeanatriol
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STRUCTURE AND ‘STEREOCHEMISTRY OF JAESCHKEANATRIOL

Sukh Dev et all have reported thé isolation of a

sesguiterpene alcohol, jaesbhkeanadiol from the roots of

'ferula jaeschkeana Vatke. We have isolatéd three moxre
éesquiterpene algohéls ffoﬁ;the.Samelblan%; The isolation
of these sesquitérpénes has been dsscribed‘in the experi-
mental séétion 6f ﬁhi§ chapter. The present chépter

’ describeé)'in détail, fhe evidence‘leadiné to the stereo-
gtructure of jaeschkeanat:iol,‘thg second major component

of Ferula jaeschkeana, as 1.

4 ce) -
Jaeschkeanatrio¥: Structure

- Jaeschkeanatriol, m.p. 164a65°,E3]D+200"analyses for

01535603(M+THZO a£~m/e 2%6)., Its IR spectrum (Fig. I)

‘shows a strong OH absorption (3300, 1050, 975 cm'1). Its

’PMR (Eig; II) reveals the foilowing structurél features:

‘one —C~ﬂe(3ﬂ,ls,~0.95 ppm), QCHﬂeg(GH,'a pair of doublets
centered at O.§1 and 0.95 ppm, J=THz each),-C=CMe(3H, s,1.8 ppm),
two CHOH(1H each, m, at 3.42 and 4.02 ppm) end ~G=CH(1H,

m, 5.46 ppm). By D-exchange (PMR);‘presence of three

hydroxyls is infepred and , thig information cdupled with

the earlier data ciearl& iﬁdicate that the compgund must'

be a triol with two secondary and one tertiary hydroxyls.
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In confirfmation of’%his, sbetylation of .the %ridl by the.
usual method (Ac O, pyrldlne) 4t room temp. (\A 259, 12 hr)
afforded a hydroxy dlacetate, m.pi 119-20° with the A
requlred spectral characterlstlcs,‘IR (Flg. IV) OH 3400 cm 1
0hc 1735, 1245 cm 1; PMR(Fig. v) two 0Ac(6H two s, 2.05 and

2.1 ppm), two—CHOAc(1H each m 4 45 and 5 1. ppm)

Since the PMR spectral data of trlol is very similar -

'to that of Jaeschkeanadlol, it is reasonable to assume
the same’ carbon framework w1th the placlng of" tertlary
hydroxyl as‘xn jaeschkeanadiol. - Thls ig supported by a
strong- peak at m/e 211(M—43, 100%) in the mass spectrum
of trlOL (Flg. III), this 1on further fragments by loss

of H,0. to m/e 193(M-61, 78%) : The mass spectrum of the
diacetate (Flg.VI) shows a small _peak ‘at. m/e 295(M=43,
12%), whlch further fragments oy Loss of two" AcOH to m/e
175(62%). Locatlon of the remalnlng two secondary
hydroxyis was carrled out as follcws (Fig. VII) Dlhydro—
Jaeschkeanatrlol (2)(obta1ned by catalytic hydrogenatlon
:of trlol) was ox1dlsed with Jones reagent to give a
hydroxy diketone (3), Whose IR spectrum shows

OH 3400 cm"1; uO 1740, and 1690 cm -1,

These data
1ndlcate that the C-O functlons ( and hence the orlglnal
secondary hydroxyls) sre located in fiwe- and seven-

membered rings respectively.
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Jaeschkeanatrloi on exposuxe “to phosgene 1n the

3

presence of pyrldlne ’ furnlshed, in- almost quantltatlve

yield, = hydpoxy carbonate (5),.m.p. 124-25°, IR(Fig.VIII)

0H 3480; o--co-o"r 1765. and 1255 cm“'"._ Its PMR spectEum

'(Flg. IX) 1ndlcates a downfield "shift of one of the -CHOH
signals. (from 4.02 to 4. 42 ppm), suggesting that in ‘the
carbonate formatlon one- secondary and a tertiary hydroxyl

 3groups are J.nvolved.w To d601de between which one of the

" two secondary hydroxyls is 1nvolved hydroxy carbonate (5)‘
was ox1dlsed w1th Jones’ reagent to get. keto carbonate (6)
The IR spectrum (Flg X) of this compound showed C=0
frequency at 1740 cm 1(S-membered rlng), thus 1nd10at1ng '
‘that in the carbonate formatlon, secondary hydroxyl present
'1n the seven membered rlng 1s partlclpatlngu The facile
formatlon of the cyclic carbonate also suggests that the
’tertlary OH and the eecondary OH( 1n the seven membered ring)
. are placed as in aaeschkeanadlol These con31deratlons lead
to two poss1ble gross structures (1A) and (1B), for

Jaeschkeanatplol.

CM\) ‘ Cid)
I+ has been p0551b1e to adduce chemical evidence in

favour of (14) as followsf Keto carbonate (6), when treated
with 5% ethanolic KOH gave.é‘mixtuie of atleast three

compourids, from which two mejdr‘compognds were separated
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' puie by ‘column ohrématography. . Thesé ‘two éompounds

are designated as (C) and (D).‘

Compound (C) in its IR (Fig.XII) showed no OH functionm,

1 and =0=C 1610 cn™'.

but indicated presence of C=0 1698 cm™
185 UV(Fig:XIIT) showed maxime at 214 (€ ,2880), 241

(€ ,8930) and 342 nm(€ ,8498): The PMR (Fig. XIV) of

compound (C) revealed the following characteristic features:
~C-Me(3H, s, 1.04 ppm), -C=C-CHMe,(6H, two doublets

centered at 1.2 and 1.22 ppm, J=FHz each),~C=CMe(3H,s,1.9 ppm)

~C=CH~0=0 and —~C=CH (3H, m,. 5.97 ppm).

Compound (D) in its IR(Fig. XV) shoﬁea OH(3420 cm“1);
C=0 (1685 cmf1) and C=C (1600 cm™1); Its UV has A max at
23% om( € ,8853). ‘The PMR (Fig.XVI) of compound (D) showed
-Q“E¢(3H, s, 1.11‘ppm)—C=C—CHﬂ92(6H, a-pair‘of,doublets
at 1.16 and 1.24 ppm, J=THz each)~C=C-Me(3H, 5, 1.62 ppm)
~CHOH(1H, m, 4.68 ppm),~C=CH (1H, m, 5.:35 pmm) and —C=
CE-C=0 (1H, s, 6.04 ppm).

Based on the above data struc%u?es (7)‘and (8) are
suggested for compound (C) and (p) }espgcfiveiy; (Fig.XVII)
The formation of compounds (C) and (D) suggest that in
jaeshkeanatriol, éll the three hydroxyls are ﬁlaced 1,3
t0o each other. Furthermore base treatmenf of the hydroxy
diketone (3) furnished an <4ﬁaunsatﬁratéd ke tone (4),

A max 237 nm, €,8231; IR:C=0 1690, 1625 cm”1(cyclopentenone),
1680 qm“1(§evén membered ring\ketong ); PMR: ;Gz0§¢b=0 (11,
8, 5.95 ppm); MT, m/e 234 . (see Fig, VII)
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The'abovédtransfoimationsuaie consistent with the
formulation (1A) which,fthen'must repreéént jaeschKeanatriol.

The final proof of this came from the coﬁversioﬁ'of

jaeschkeanatriol to jaeschkeanadiol.

An'easy‘épproach for abhieving ?his‘transformation
ﬁas by converting the‘hydroxyéérbonate (5) to its sulfonate
‘ester and the subsequent reduction of thls ester with LAH.
Accordingly, the hydroxycarbonate (5) was converted into
.‘correspondlng tosyl derlvatlve ( p-toluenesulfonyl chior1de-
pyridine, 0° ), IR:0-G0-0 1760 ‘or'; 0-50,~C 1380; 1185 cm -1
PMR:-0-00-0-CH end -50,-0-CH (2H, tm,. 4.37 ppn ;. ATH(4H, a
typiéal AA'BB‘ quartet‘5 of p,p‘—dlsubstltuted benzene
centered ét T+63 ppm). When the tosylahe was treated with
LAH in elther ether of THF the product obtalned after “
usual work up was found to be Jaeschkeanatrlol (m.p.,mlxed
m.p., PMR). Reductlon of the tosylate was next attempted

6

’}_Iith NaBH4 . In this reductlon, 1t was. cbserved that only

the carbonate llnkage had opened up leav1ng the sulfonate

-1 1

ester moiety 1ntact IR: OH 3520 .cm C—802—O~137O 1180 cm ',

~: C:CH(aromatlc)’1600 cm 1; PMR.—CHOH(1H m, 3.41 ppm),—CE;-O-SO2
A ﬁ1H, m,l3.94 ppm) -and Arﬂ(4H,,AA'BB' quartet centered at

7453 ppm).

The failure of thesé tﬁo reductioné to get Jjaesch-
‘ keanadiol prompted us to sw1tch over to another route.
Here it was env1saged that 1f the tosylate functlon 1s'
dlsplaced by hallde, then the resultlng hallde should
yleld Jaeschkeanadlol on reductlon WLth elther LAH or

tr1~n-butylt1nhydr1de7. The latter reagent wasrthe
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preferred one as the reductlon with thls reagent 1s a free
“radical chaln process and hence the formatlan of products
jarlslng out of 1ntermed1acy of carbonlum 1ons would be L

tr
™t v

subdued.,

Tosylate of. ‘“the hydroxy carbonate, when treated w1th
Nal. in acetone8 falxed to give the des1red 1od1de and only
’ the startlng tosyiate was: recovered back a(TLC PMR). Next,
) the dlspiacement reactlcn Was attempted us1ng HMPT9 as
‘:a solvent, but in thls case too, no dlsplacement wds observed’
even after ieav1ng the reactants for as many as 150 hr at

‘rqom temp.

The faiiure of‘thése displacemeht-reactions’might be
attrlbuted to two factors. a) the conflguratlon of the
Cg hydroxyl is Such that back smde attack of nucleophlle

is terribly hlndered and b) the neo~pentyllc nature of

o 08 carbon atom. In an effort to see, whether the stereochemistry

of 08 OH oould be reversed to get an eplmerlc Jaeschkeanatrlol

i

c (1n whlch case it mlght be p0851bie to carry out SN2

d;splacemen§~geact10n),-ketocarbonate §6) was reduced with LAH
.The pfoduct obtained froﬁ‘this fédudtioﬁ was identicai in all

‘ respeot (meps, mlxed m.p., 1R, PMR) w1th the naturally occurlng T
Jaeschkeanatrlol Reductlon w1th NaBH 2150 yielded '

4
Jaeschkeanatrlol.



1 Having:failed to get the desiiéd halide, attention was .
next focﬁééd dﬁ the dehy&iotosylation. "The idea was to
ebtain an olefin from the tosylaté and then reduce selectively
the disubstituted double bond in the presence of tri-sub-

10

stituted double bond by using Wilkinson catalyst Tris

(triphenylphosphine) ch;oro;hodiuﬂ‘ « The use of collidine11,'

12 13

pyridine -, aluﬁina and potassium tert. butoxide14 for the

dehydrotosylation reaction is well documented in ‘the literature.

Reaction of thé.tosyiate with pyridiné and collidine
ﬁnder refluxing conditions gave the starting material back.
With 2lumina (gr.I),. a mixture of atleast three compounds
was obtained, from which the ma jor coﬁpoundﬂwas obtained
pure by ohromatography ovér Siozngel. 'Tﬁe examination of
the spectral data ( IR, PMR ) of this compound revealed that
in this compound 6ply the carbonate linkage had opened up, while
the sulfonate ester moietyk%as intéct. The treatment of the
. tosylate with potassium tert.butoxide resulted in the formation
df a complei mixtuﬁe, from which only one compound was
" ‘obtained pure by chromatography. It was also found to
be the one in which only the carbonate linkaée had opened

up (IR, PMR).

. .The failure of these reactions prompted us to devise
an alternative route.. In th;s case, it was thought
worthwhile to get halide directly from the hydroxy carbonate.
The combination of pyridine and thionyl chloride15 has been
known to be excellent for preparation of alkyl chloride from

alcohol. Thus when a mixture of hydroxy carbonate and thionyl
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chloride in benzene was heated in presehce:éf pyridine, -
a. mixture of atleast three compounds was'obtained, from which
two compounds were obtained pure by chromatography over
silicagel. The major compound was founq ﬁo be the
starting hydroxy égrbonate;(TLC, IB; PMR ). The minor compound
did not show aﬁy OH fﬁnctigp in ifs_IR,sﬁectrum end showed
=0-C0-0 absorption‘(1760 cm‘1). Its fMR indicated presence
of -C-Me, —cmez(gm, m, between 0.95 and 1.07 ppm)-C=CMe
(3H, s, 1.83 ppm), -C=CH (1H, m, 5043 ppm) and a broad
multiplet 1ntegrat1ng for’ two protons at 4 33 « Thus there
is a downfield shift of 0.65 of the Cg prcton. Thinking
that we had the desired chloride in hand, we treated it with
FLAH in anhy. ether. The compound . obtained after usual work

up was found to be jaeshkeanatriol(TLC, IR, PMR).

The fact fhat the compound obtained from the above
reduction was jaeshkeaﬁat:iol,'and not the desired jaeshkeanadiol
clearly proves that the reaction of hydroxy earbonate with
thionyl chloride and pyridine géve‘alkyl chlorosulphite (9)

and not the chloride.
) 0

1
0-5-Ci

0§ (9
SN
Thig is not surprising in view of the fact that formation of
the chloride from aleohol using thionyl chloride~pyridine involves

this intermediate. No change in the product formation was
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observed Whén the réaction»of hydroxy carbonate and thionyl

chloride was carried out at' higher temperatures.

In another set, reaction of hydroxy carbonate and thionyl
chloride was carried out in presence of HMPT16, but in this
case, it failed %o react and only the starting material was

recovered back after work up (IR, PMR).

The combination of friﬁhenylphosﬁhine-and carbon
”tetrachldride is‘very versétile fér convérting primary and
gsecondary aicohols‘into‘the corresponding chlofidgs under
mild and essentially neutral conditions17. Thus, when hydroxy
carbonate was treatedAﬁiﬁh~a miiture of triphenylphosphine

and carbon tetracﬁioride, a mixture éf atleast three

compounds was obtained after'work up; Of these the desired
.chloride (10) was separated pure by column ehromatography
over $i0,-gel (thé other two compounds being unreacted
triﬁhenyl phosﬁhine and-t;iphenyi,phosppine‘oxide), IR:
(Fig.XVIII) no OH absorption, -0-CO-0 (1740 cm™') and 0-C1
1(790 cm“‘)} PMR:(Fig.IXX)rC~E§ (3H, s, 1.2 ppm),—CHﬂez(SH,

two doublets, centered at 1.05 and 1.14 ppm, J=THz each),
—0=C-Me (3H, s, 1.86 ppm)-CH~0-CO~0 and ~CHEL (2H, m,
centered at 4.37 ppm) and ~C=CE (1H, m, 5.52 ppm). The compeund
analysednfor'016H230301 (MY at m/e 298,, Fig. XX) |

Thus having obtained the required chloride, next

step was to reduce it toget jaeshkeanadiol. The reduction

was carried out by using LAH in diglyme18. A complex mixture
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was obtained from thé‘abovgxfeduction, from which the
desired jaeébhkéanadidlﬂﬁés:obtéingalpu;g“ﬁy”thOmatégraphy
over silica gel. ft’wasvidsnticai‘injall fespect§7€}

(GLC, IR, PMR) with ihe}authéhtic jaeschkeanadiol (11).
(Fig. XXI) ‘ ‘

The obtention of jaeschkeanadiol from jaeschkeanatriol
‘also clarifies the stereoéhemistry at all'éentres in

jaeschkeanatriol except that at Cg centre.
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EXPERIMENTAL

General remarks

All meiting points and boiling points are uncoirected.
,Light‘petioleﬁm refers to the fraction haviﬁg the bqiliné
range 60—800.’10ptical rotations were measured at room
temperature‘(27i2°) in chlorofé;m (except when otherwise
stated) on a Ggrl;Zeiss or .a Perkin-Elmer (model 141) or
Schimdt~Haensch spectropolarimeter model polatronic I. UV
spectra were taken on a Perkin-Elmé; spéctrophotometer'model
1402 in efﬂanol‘solution. IR spéct;a wére[%aken on»a Perkin~-Elmer
Infracord, model 137 E or 267 as nujol mulls (éolids) or
smear (liquids) ﬁnless stated othef;wise. PMR spectra
were taken in 10~20% solufion in CCl, er 05613 unless
mentioned otherwise with TMS as iﬁtefgal standard on a.

Varian A-60 or T-60 spectrometer or Perkin-Elmer spectrometer,
mode1>R-32, signals being recorded in (ppm) values, -
Erelative to TMSAaslzero. Mass spéctra were recorded on

a CEC Mass spectrometer Model 21~110B or Vérian CH~T

using an ionizing &oltage of 70 eV and a direct inlet

system. GLC was carried out on Hewlett—Pabkard 57124 and

76244 gas chromgtogréphs (Oolgmn:360‘cm x 5 cm, 5%,'f;10%,12’;‘
Carbewax 20M and 3%‘6' SE;BO‘OQ Chromosorb W, 60~80; H2 as

" carrier gas).

Silica gel for column chromatography (100~200 mesh)
was activated at 125~30°/6—8 hr and standardised according
to Hernandez el al.19 TLGC was carried out on silica gel

(v 200 mesh) layers (0¢25 mm) containing 10% gypsum;
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visualisation of'sfots was carried out Wiﬁh.1% vanillin

Cdn. H3PO aq (50%) or 1% vanlllln in H2604 or 20% H 304

in methanol mlxture spray followed by heaﬁlng at. um120°/10 min.
The neutral alumlna used for columﬂ chromatography was
actlvated to grade I by heatlno at 400-460° for 6 hr and

sultable grades were prepared accordlng to Brockmann and

20

' “Schodder TLC with 5-10% Ag *_silica gel was carried out

Jaccordlng to- Gupta and Sukh Dev21

All_the solvent extracts were ﬁéshéd‘with brine and
Ad#ied over anhydréus' sodium solfate before evaporating

‘solvent.’ All reactions were monitored by TLC.

t

ISOLATION OF VARIQUS CONSTITUENTS

The roots of Ferula jaeschkeana*(5.9 kg) which are.

qulte flbrous, were cut 1nto small’ pleces and extracted in
a percolator with acetone. A,total of 312.5ﬁg0n11.5%) of

the acetone_extract (dark brown, gum) was qbtained.

The acetone extract (105 g) was dlssolved in ether

(1 litre): extracted w1th saturated NaHCO3 2q(75 m1 x 7) to
}remove free acids (3 85 g) lﬂ the usual manner and the

residue (101 15 g) hydrolysed by reflux1ng with aq methanolic
KOH (5%, 1.5 1litre) for 4 hr. (§,). This ‘was worked up in the
ususl manner o glve acldlc (46e96g) and neutral (47.62g)

portlons.
¥We are grateful to- Dr.C K Atal of the Reglonal Research
Laboratory, Jammu for the supply of these roots.
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.~ Thus, there ié a loss of 6.56g of material in the
hjdrolysis‘step. This can be attributed tortwovfactors:
either soﬁe highly volatile'cqmponents are present in the
extractﬂor there are some water soluble compounds pfesent.
To check the latter probability, 5 g of total'acetoné
extracts were,taken’up in ether (100)m1) and thé ether
solution was repeatedly washed Withﬁwatér (iﬁ ml x 5).

On evaporation of tﬁe'Water from the*washings thére was
-obtained 0.201 g of material; Removal of the ether from
" dried extract gave compound (4.4990 g). The water soluble

material was not investigated further.

The above neutral fréction (65 g) was chromatographed on
silica gelﬂ(iIB, 1400 g) using a‘ﬁédified éolumn. A column
’héving three SeCtions‘of diameters\S.Z,‘6.7‘and T.6 cm‘( in
the diséending order) Was;employed;~t$he'bbﬁécti?é behind this

approach:waé to minimise fhe tailing effect of the bands.
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($7tica 6£6L G PLATE)
SOLVENT SYSTEM . BENZENE (70%)-ETHYL ACETATE (30):)
VISUALISATION : ] % VANILIN IN //2 J‘04 SPRAY

(1) DYE (SUDAN YELLOW) (2) NEOJAESCHIKEANADIOL

(3) JALSCHKEANADIOL (4) EPOXYTAESCHKEANADIO!L
(5) JALSCHKEANATRIOL (6) TOTAL NEUTRALS
(7) DYE (SUDAN YELLOW) (SAPONIFILD ACEIONE EXTRACT)

FIG. XXI THIN LAYER CHROMATOGRAM OF 7HENLYTRAL

CONSTITULNTS QF FERULA JAESCHIEANA
( £FROM SARONIEIED ACETONE EXTRACT)
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'CHROMATOGRAM I

Fr, 1 iight petroleum J 10x500 m1 _ 1.95g Hydrocarbons
Fr. 2‘106H6 . 14x500 m1  2.3%38g Complex mixture
Fr. K] 0636 . ‘ . 1}{500 ml} 4 9‘7g Mii{_‘ﬁure rich
Fr. 4 CEH6~1O%‘acetone j' 7x500 ml ' in aleohols.
Fr. 5 -do- , 2%¥500 m1 33.03g Rich in
; . S . ) jaeschkeanadiol
Fr. 6 -do-~ . 4x500 ml ~ 2.46g Complex mi¥ture
Fr., 7 =do- . “ - 3x500 m1 = 3.,65g Rich in epoxy
A - c jaeschkeanadiol
Fr. 8 OgH -20% acetone  8x500 ml
Fr. 9 -do- . 23500 ml 3.24g Complex mixture
Fr. 10 ~=do= . - . 2x500 ml . 7.0 & Rich in
o 4 ) . ' jaeschkeanatriol .
Fr. 11 Methanol - -2x500 gi 2.8 g . Pelar compounds

Frac. 5 was crjstallised‘from lighf petroleum to give fine

needles of jaeschkeanadiol, m.p. 91-2V0

§;§9.1020n érystallisation from acetonitrile gave
jaeschkeanatriol as fine prisms, m.p. 564—50, CelJp+20°.
Mass:m/e 236(M-18%, 20%), 211(100%), 193(78%), 175(40%),
167(43.55), 147(48.56), 133(43.5%), 121(64%), 107(47.5%),
T1(45.5%), 55(31%), 43(58%). (Found:C, 71.17; H 10.43.
Ci5H, (05 requires: G, 70.87; H, 10;23%5. ‘

Frac. 7 and 8 were combined and (1'g) was further

chromatographed on silica gel (IIB, 45 g, 60x1.5 cm).



CHROMATOGRAM II

Fr.
Fr.

Fr.
Fr.
Fr.

Fr.

Fr.

Fr.

Fr.

06H6 ‘ 10x50
CgHe~20% _ 5x50
CHC1,

CgHp—-40% - 5x50
CHC1,

0636-60%‘ ‘ ' 5%50
CHC1, |
CgHg-80% 5x50
CHC1 |

CHCL, ' 5x50
CHC1;-5% EtOAc 6x50
~do- ‘ 20x50

Methanol 3%x50

ml

ml
ml
ml

ml
ml
ml
ml

ml.

1

0.255g
O.1g

Complex mixture.
Epoxy jaeschkeanadiol

Polar compeunds.

Prac., 8 was crystallised from ether-petroleum ether

(40-60°) to-give fine needles of epoxy jaeschkeanadiol, m.p.
102-103°, [1,+23.33%(c, 1.14). Mass:m/e 256(M-18"

2.56), 211(7%), 195(56%), 175(11.,5%), 156(10%), 151(12.5%)
125(26%), 83(12.5%), T4(56%), 43(50%)1:(Found:é, %o.sé;

H, 10.35. Ct5H26036reqﬁires:.C, 76.87;”3, 10.23%%).

Frac. 3 and 4 from chromatogram I were mixed together and

further chromatographed on AgNOé impregnated Si024gel.
(200g, 55 x 3.5 cm).
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CHROMATOGRAM III

" Fr. 1 Light petroleum 2 x 250 m1° -~ = =
‘ Fr.. 2 ’Liéht petroleum 2 x 250vm1 - -
- =50% CgHg o
Fr. 3 G, . 6x50 ml 0.594g Mixture
Fr, 4 -do- l,‘. 14 x'SO 'ml 2.197g Complex
- o : : : Mixture of
o alcohols
B ' ‘
" Fr. 5 =~do- , 5 x50 mlt} o .
Fr. 6 G6H6—2%‘abetone 9 x 50 ml 0786 g . Mizture
Fr. 7 Acetone ' - . 0.513g  Polar
: . ' ‘ . compounds.

 Frac. 5 and 6 were combined énd furﬁher chromatographed

(0.8 g) on AgNoijidz'ggl (50 g, 55x1.8 cm )

Fr. 1 G Hg 2%100 ml  0.044g . Rejected

"Fr. 2 -do- 1x100 ml 0.069g Complex mixture

Fr. 3 =-do- C ¥3x100 ml 0.413g Rieh in

‘ Co i o o , neo jaeschkeanadiol

Fr. 4 <“do- .  1x100ml  0.037g Rejected.

Fr, 5’ C6H6—1O%A 8x100 ml 0.074¢g Neo jaeschkeanadiol
CHC1, R " S

Fr. " 6 C6H6-50%, 5x100 ml 0.08 g ©Polar compounds.
CHClz - | ’ o

Frac. 5 was distilled, b;f. 150-60°(bath témp)/O.B ﬁm to

give neojaeschkeanadiol, paJD+9.856(c,2.93).' Méss:m/e 220

(M-18¥, 12.5%), 205(19%), A77(62.5%), 162(34%), 159(28%), 135(41%)
121(100%), 107(50%), 93(62.5%), T9(41%), 43(50%).
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(gouné:c; 75.30; H, 10.90;'¢15H2602‘ requires:C, 75.51; |
H, 13.@%}[
’EEQQ; 3 from the abovelchromatogréphy Was'fufther

chromatographed on AgNO —SiO2gel (25x1 cm) to get

3
more of neojaeschkeanadiol.

JFr. 1 CgHg ' 3 x 50.mL - —
Fr. 2 GgH.~50% 6.x 50 ml - -
CHC1, | |
o Fr. 3 CHCL, 6 x50mk - - ' -~
‘Fr. 4 CHCl;~5% 2 x50 ml 0,007g Rejected .
BEtOAc ‘ L
Fr. 5 -do- T x 5b ml 0.117g Neojaeschkeanadiol
. Fr. 6 -do- ' 2 ¥ 50 my 0.092g Neojaeschkeanédioi
s : with polar

impurities.

. Fr. 7 CHC1;-10# 4 x 50 ml  0.075g Polar compounds.
' EtO4c ' ’
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Acetylation of jaeschkeanatriol -,

Jaeséhkeanatfio; (106ng), acetic anhydride (2 ml),
p&ridine (2 m1) were mixed-and left o#erniéht at room
temperature. Solvent removal followed by the usual
work up furnished the'hydrbxy diacetate {110 mg),
which was crystallised from ether-light petroleuﬁ}as

stout needles, m.p, 119-20°, [4ly= —19.81°(c, 2.1%),
' (Foundzc;'67.16; H,9.34. 019H3005 requires: C, 67.43;
H, 8.94%). Mass:m/e 338(M', 0.5%), 320(1%), 295(12%),
255(10%), 175(56%), 147(328), 152(25%), 105(16%), T1(36%),
43(100%). | | |

Dihydro jaeschkeangtriol

Jaeschkeanatriol (1.6g)’was hjdrogeﬁéted over
pre;reduced Pt02(80 mg) inlglacial AcOH (f5 ml),
'25°/710 mm, hydrogénation was complete after uptake of
one mole equivélent:of Hg(é hr). The catalyst was
filfered, the. solvent flaghed off and fhe'iesidge was
diluted with water (20 mi). Ether extraction ﬁBﬁgO ml)
followed by the usual work up gave the dih&drbderivative
(1.040 g) whiqh was crysﬁalliéed from acetonitrile as
fine prisms, m.p. 153-54°, Ed3D+21.81°(EtOH, c,z,z%)(sound:
G, 70.53; H, 11.29. C,sH,c05 requiress'C, 70.27; H, 11.01%).
IR:0H 3400, 1060 cm-1;'PMR(in pyridine):-CHMe(?H, d, 1.15 ppm,
J=6 Hz),-C-Ne(3H, s, 1.35 ppn),~CH(Me),(6H, 2d centered
at 0.93 and 1,025 ppm, J=7 Hz each), two CHOH (1L
each, m, 4.6 and 3.75 ppn) Mass: m/e 256(M+, 0.2%),
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- 238(0 4&) 213(64&) 195(100%) 177(23 5%), 153(56 4%)

 123(92¢>, 95(70%), 71(99ﬁ), 55(47%)

Nf'Crb% oxidation of dlhydrogaeschkeanatrloi (3)

_~To;a;501utibn.of dihydrojaesqhkeanétriol (0.5 g) in
acetone (15 ml)Jones reagént was added drop by drop at
150 tlll a'reddlsh brown colour per51sted (1.8 ml). After"
30 min. the excesgs’ reagent was demtroyed by adding a few
,drops of methanol and diluted w1th water (25, ml) It was
then extracted w1th ether (3x55 ml) and the ether extract
was washed with 10%,NaHCQ3 ag (2x15 ml), water, brine
and dried. The crude diketone (.480 g) obtained after
© solvent reﬁoval,waéibassed tﬁréuéh‘a‘célumn of silica gel
(15x1.5 cm) and fhe chloroform eluted material (.4§-g),
 was distilled at 185~90?(ba¥h"tsﬁp)/1.5 mm, (]p-20.61°
(e, 1.2%), 02> 1.4915 (Found: €, 71.57; H, 9.90,
:‘015H2403 required: C, 71 59; H, 9 597)

PMR: Me GH(6H d, o 925 ppm, J.7ﬂz),-CHMe(3H d, 1.04 ppm,

- J=THz) -C—_ﬁ(SH, s, 1.1 ppm) HO~C-CH~C =O(1H g, 3.2 ppm)

, Mass: m/e 234(M~18 e 28%), 209(80%), 191(58%), 163(26%),
) 149(76%), 139(100%), 121(82%), 109(76%), 95(84%), 69(72%).

oy P —Unsaturated ketone (4)

. Hyarozy dikétone (0,1 g) was refluxed (N )3 w1th 5ﬁ
ethanollc KOH. (10 ml) for’ 30 min. The solvent was flashed
off and the reSL&ue was dlluted with water (15 ml). Ether

cextraction followed by the usual work up gave the

L3
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oA, P funéat#rafed keﬁone (O;84‘g), which was distilled
‘2t 140-45°(bath temp.)/0.2 mn. (Found:C,76.44; H,
| 9.69. C15H220é requires: Q,76.88; H, 9;46%); Mass: ‘
. m/e 234 (M, T2%), 219(5%), 206(72%), 191(100%),163(40%),
138(40%), 123(28%), 61(80%), 43(99%). o

qulic carbonaﬁe of jaeschkeanattiol(S)

Jaeéchkeanatriol (6.1 g) was dissolved in chloroform
(alcohol free, 15 ml) containing pyridine (1 ml). The
mixtﬁre-was cooled to 0°C.A solution of 'phosgéne in
‘toluene (20%, 2.5 ml) ﬁas}adéed dropwise into the cooled
mixture and the»mixture wés stirred‘foﬁ 75 min, It wés
left ovgfnighf in'refrigerator (12 hi); Excess of
‘phqsgene was desfroyed b&_addition of ice cold water.‘
After extraction, with e%@er (3 x 25 mlY), the ether extract
was washea successively #ith éN HC1 aq(2‘;'f0 ml), 5%
Na,C05 aq (2x10 ml) water (3x10 ml) and finally with
brine. The dried“éitractfonIevaﬁorationréf the solvent
gave the solid cérbdnéte (Oq125kgjfwhidh.was crystallised
from methylene chloride-light peffoleuﬁ;'m.p{ 124-5°,
[o3;=34.85°(¢,2.89), IR:0H 5480 cn™', -C0-0 1765,

1255 cm"'1

, PMR:-C-Me (3H, s, 1.01 ppm)-CHMe, (6H, 24
at 0,98 and 1.04 ppm, J=7 Hz each) -C=C-Me (3H, s, 1.82 ppm),
one CHOH(1H, m, 3.68 ppm), -0C0~G-H (1H, triplet of
1=95=5 Hz, J,
(1H, m, 5.46 ppm)(Found:C, 68.35; H, 8.30 C

.G, 68.57; H, 8.57%)

.doublets at 4.42 ppm, J =10 Hz) and -C=C-H

16H2404 rgauires:
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Oxidation of hydroxycarbonate(6)

Hydroxycarbonate (0.05 g) was dissolved in acetone
(methanol free, 2 mi) and was cooled thoroughly(ice-salt).
Jones reagent was added gradually till the brown colour
persisted(w 0.05 ml). It was then left under cold (ice-
ﬁater) for about 45 nin., dilufedlwith.waﬁer and ektracted
with ether (3 x 15ml). The product obtained after usual
work up (O.Q4g)'was crystallised from methylene chloridej
light petroleum, m.p. 125-26°. IR:CO 1740 cm™', 0-C0-0
1765 and 1250 em™'. PMR: -C-Me(3H, s, 1.24 ppm),-CHle,
(6H, 2d, 0.85 and 1.06 ppm, J=7Hz each)-C=C-Me(3H, s,

1.86 ppm) -0-C0O-0-CH (1H, friplet of doublets. 4.55 ppm,
J,=J5=5 Hz, J,=10 Hz) and -C=C-H (1H, m, 5.53 ppm)

Mass: m/e 278(M,11%), 262(16%4),233(8%), 190(8%),
165(100%), 150(32%), 148(16%), 120(43%), 90(24%) ana
40(62%) 1
(Found: C, 69.13; H, 8.17..016H2204 requires: C,69.07;

H, 7.914%) .

Treatment of ketocarbonate (6) with alkali.

Ketocarbonate (0.201 g) was dissolved in ‘ethanol
6~-7 ml). To this solution was rapidly added a solution
of KOH(0.15 g in 0.3 ml of water) und%gj)Nz atmosphere.
The reaction mixture was stirred at room temp. for 3Y2 hr
(N2). Excess of solvent was evaporated under suction
at room temperature and the residue was taken up in ether

(20 ml) after dilution with water(5 ml).- The ether
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sqlution.was ﬁashed With-water-(4k5>ﬁl);fbrine.%pd‘dyied.
Evaporation of tﬁe‘solvéﬁt,furniéhed comﬁpdnd(0;149 g)
which Was>founq to be a mixture of atleastlthree compounds
on TLC (solvént:'06Hé~1O% acetone). It was chromatographed
on silica gel (IIB, 3.5 g, 16 x 0.9 cm) |

Fr.o 1 CGgH, 5 x15ml  0,06g  Liquid
“Fr. 2 CgHg-2% EtOAc 6 x10ml . Wil
Fr. 3  CHg-4% BtOAc . 4 x 15 ml . . Nil

Fr. 4  CgH,-8% BtOAc 5 x 15 ml  0.038g Liquid

‘ : Rf 0.4
Frac. 1 was distilled, b.p. 170-80°(£gthxtemp)/0.8 mm ;
) max at 214, 241 and 342 nm (€, 2880,8930,8498 resp.)
IR: C=0. 1698, C=C 1610 cm™', PMR:-éPMQ(BH; é, 1.04 ppm)
-cﬁmpz (6H, 2d at 1.2 and 1.22 ppm, J=7Hz‘each)—d;C~ﬂe
(BH; s, 1.9 ﬁpm), ~0=CH~CO and -C=CH (3H;“m,5.97 ﬁpm)

(Found: C; 83.86; H, 9.43. 015H200 requires: C,83.33;
H, 9.25%) On the basis of these data the comound was

assigned structure (7).

Frac. 4 was distilled, b.p. 180-90° (bath temp.)/1-1.5mm,
A max: 233 un( €,8853) IR: OH 3420, C=0 1685 and C=C
1600 cm™' PMR: —-C-Me (3H, s, 1.62 ppﬁ)-cﬂmezpeﬁ,zd at
1.16 and 1.24 ppm, dJ=7 Hzteach)-CzC-ﬂe (38, s, 1.62 pém),
one CHOH (1H, m, 4.68 ppm),-C=CH (1H, m, 5.35 ppm) and
~C=CH-C=0 (1H, s, 6,04 ppm) ) |
{Found: C, T5.73; H,9.399. 01532302urequires:0,75.63;
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H, 9,663%) Structure (8) is in full agreement with above

spectral data.

Tosylate of the hydroxycarbongte -

Hydroxycarbonate (0,05 g) was dissolved in anhydrous
pyridine (1.1 ml) and tﬁe mixture was cooled to 0°, To
this cooled solution was added fréshly crystallised
p-toluenesulfonyl chloride (0.15 g). The mixture was
left at room temp., for 10-12 hr. It was then decomposed
with ice and water, extracted with ether (2 x15 ml) and
the ether solution was washed with cold 1:1 HCl aq (2x5ml),
water, brine and dried. Solvent removal under vacuo
afforded compound (0.051 g) which was crystallised from
ether~-pet.ether(40~-60°), m.p. 120-1°, (Ip-42.4°

1

IR: 0-C0-0 1760, C-80,-0-C 1380 and 1185 cm ', PMR: ~C-Me

2
(34, s, 1.06 ppm),—CHé_VI_e2 (6H, 24 at 0.91 and 0,98 ppm,
J=T7 Hz éach), -C=C-Me(3H, s, 1.82 ppm),Ar-Me(3H, s,

2.5 ppm), -0-C0-0-CH and ~CH-0-§0,-C-(2H, bm, centered
‘at 4.37 ppm),~C=CH(1H, m; 5.42 ppm) and ArH(4H, a typical

AA'BB' quartet centered at 7.6% ppm).

Reduction of the tosylate

(A)~With lithium aluminium hydride
To a stirred slurry of lithium aluminium hydride
(0.2g) in ethqr(s ml) was added'gradualiy under cooling
(ice-salt) a solution of tosylate (0.06g) in ether
(5 ml) over a period of 5 min. Tﬁe reaction mixture

was. then stirred for an additional siz hr (10-20°)
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Excess of hydride was deétroyed by careful addition
of water (0.3 ml) followed by -15% aq NaOH(0.3 ml)

and water (1 ml). The white grannular éolid was
filtered off and washed with ether (20 ml). )Removal
of the ether from filtrate-afforded compound (0.025g)
which was identified as jae%@keanatriol from its

PMR spectrum,

(B) With sodium borohydride

_Sodium borohydride (0.014 g) ﬁas added to a
solution of tosylate (0.05 g) in dimethylsulfoxide
(3 ml) at room temp. The reaction mixture was first
stirred at room témperatﬁre forA4 hr and then at
80-90°(bath) for additional 4 hr. After cooling to-
. room temperature,water(S ml) was édded to it and the
aqueous phase extracted with ether’(é x 15 ml). The
ether extract was washed<thoroughly with water
(4 x5 ml) brine and diied.;’Evaporation of the solvent
afforded an oily residue (0.0429 é); Its TLC showed
it to be a mixture of atleasf %hree compound from
which the ma jor COmjonent (Rf 0.18) was separated by

. PLC (solvent: 06H6—3% EtO4c, yield 0.028 g)

-0-C 1370 and 1180 oem™' O=CH
1

IR: OH 3520, C-S0,

(aromatic) 1600 cm™ , PMR:-C-Me(3H, s, 0.95 ppm),
-CHMe2(6H, 2d centered at 0.8% and 0.93 ppm,J=THz
each),~-C=C-Me (3H, s, 1.75 ppm), Ar-Me (3H, s, 2.46ppm),
CHOH(1H, m, at 3.41 ppm), C§40~SOQ—(1H,m,3.94lppm),—C:
CH(1H, m, 5.34 ppm) and ArH (4H, a typical AA'BB'
‘quartet' centered at 7.53 ppm).

The above data indicate the compound to be dihydroxy tosylate.



78

Treatment of tosylate with sodium iodide-

(A) Tosylate (0.05 g) was dissolved in anhy. acetone (10ml),
NaI(d.ozzg) was added to it and the mixture was
\mechanically shaken for 24 hr. Exceséiof the solvent
was removed underivacuo, the residue diluted with
water (3 ml) and extracted with ether (2x15 ml).

The ether solution was washed with 10% ag NaHSO0,

(2 % sml), ﬁéter! brine and dried. 'Sovent evaporation
at room temp. gavé compound.(0;045 g)Awhich was
extablished to be the starting tosylafe from its

IR and PMR spectral data. |

(B) In another set‘the}diSpiécement reaction was carried

' " out at highqr temperature. Thus a mixture of tosylate
(0.05 g), Nal (0.022 g) and{acetone(io ml) was refluxed
for 50 hr, cooled and worked up as above to get
compound (0.043 g). It was found to be unchanged
tosylate (IR, PMR).

- (C) Tosylate (0,05 g) was dissolved in ﬁMPT(ﬁexgmethyl«
phosphorous triamide,' 5 ml). NéI (0.02 g) was added
to it and the'mixturé_was‘left‘at room temp. for

150 hr. Afterldiluting with water the usual work
up gave starting tosyia%e (0.046 g)(IR,PMR)
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Reduction of ketocarbonate (6) with LAH

To é suspension of LAH (O.?ig) in ether (5 ml? was
added a solution of ketocarbonate‘(0.0S g) in ether(5 ml)
at 0°, After stirring the reaction ‘mixture for 2 hr, excess
of hydride was decomposed in an usual manne;.‘ The white
| grannular sold was filtered off and washed with ether(5 ml).
Removal of the ether from combined filtrate gave compound }
(0.042) which was crystaliised from acetonitrile, m.p.
164-650.‘ It was didentical in all respects m.p.,mixed

m.p., IR, PMR with the naturally occuring jae%}keanahiol.

The reduction of thé ketocarbonate was also carried

out with NaBH4, but hereltoo’jaeékkeanatriol was obtained.

Reaction of tosylate with pyridine

Tosylate. (0,05 g) was dissolved in anhy. pyridine |
(6 m1) and the solution was refluxed for 2J2 hr. 'After
cooling, it was ‘diluted with water (5 ml) and extracted
with ether.(3 # 10 ml1). The ether extract was washed with
2N HC1l ag (3 x 5 ml), with water till neutral and finally
with brine and dried.Solvent was eﬁaporated from the dried
extract to yield compd. (0.045 g) 1t was found to be

starting tosylate from its IR and PMR spectral data.

In the same manner the above reaction was carried
out with collidine as solvent,but in thd&s( cased too,

only the starting tosylate was recovered back(IR, PMR)
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Treatment of tosylate Wi%h‘alumina

Tosylate (0.1 g) in benzene (6 6 ml 2/3 v/w of
alumina) was loaded on dry packed column ( 10 x 1 cm) of
alumina (N/I 10 g). At the end of 32 hr., the compound
was eluted out gs a gum with benzene. containing 2%

. methanol , (O 08 g). It was found to be dlhydroxytosylate

from its IR and PMR spectral data (descrlbed aarller)

Reaction of tosvlate Wlth pota581um tert butox1de’

, Tosylate (0.1 &) in DMSO(3 ml) was added to a solution
of potassium’ tert.butox1de (0@112'g) in DMSO (6 m}) at
20~250}‘ The reaction'miiture waé 'theﬁ stirred at this
temp. for 4 hours. Aftec leaving'it for 12 hours at
'15~20°, it was éeoomposed with ice and water -and extracted
with ether (3 x 15 ml). The ether extract was washed with
éN HCL aq (2 x 5 ml), water (4 ch mi) and‘brine;, The
)drled extract on solvent removal furnlshed compound (0. 15g)

which was found to be a complex mlxture on TLC (solvent:
06H6~10% acetone). It was chromatographed over s;llca gel
"(IIB, 5 g, 22 x 1 em). ’

Fr» 1 'C6H6 10 x 15 m1  0.005g Mixture

Fr 2 ésﬂg . 11 x 15 ml  0.045g Semi solid

’Fr 3 0636—2%‘ 10 x 15 ml 0.029g Complex mixture
EtOAc ‘

Frac.?2 was found to be dihydroxytosylate (PMR,IR)
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Reaction of hydroxycarbonate (5) with SOGlé/pyridine

Hydroxycarbonate (0.1 g), thionyl chloride (0,77 ml),
pyridine (0.03 ml) were mixed together in benzene ( 6ml)
and fefluxed for 24 hr. After cooling and decomposing
with ice-water, the reaction mixture was extracted with
ether (3‘x 20 ml). The ether solution was washed with
2N HC1 aq(2x5 ml). 5% Na,C0; aq (2 x 5 ml), water (3x5 ml)
brine and dried.Solvent remoyal gavé compound (0.1 g).

It was found to be mixture of atleast two compounds.

Separation was affected over silica gel cqlumn(12 x 0.9¢m)

Fr. 1 CgHg 5 x 10 ml . Nil .
Fr. 2. CgHg-2% 7 %10 ml ~ 0.0152 g Gummy solid
. EtOAc . : |
Fr. 3 CcH-5% 8 x10ml ~ 0.060 g Solid
EtOAc

' PuR:

Frac. 2 "IR: no OH aﬁsorption » 0-C0-0 1760 cm™
;C—ﬂe and —Cﬂﬂeé (94, m, between 0,95 and 1.07 ppm),
-é:C—Me(BH, S, 183 ppm),~C=C-H (1 H , m, 5.43 ppm) and
a tﬁo preton broad multiplet at 4.338', The compound
gets dechposed‘éiving tarry residpe on-diétillation at‘

120°=30° (bath temp.)/0.8 mm

Prac. 3 was erystallised from mefhylenechloride—light
petroleum, m.p. 124-5°. It was found to be hydroxycarbonate

(IR, PMR)



Reduction of fraction 2

Fraction 2 (0.0% g) from above reaction was
dissolved in ether ( 4 ml) and this was added under cooling
toiélurry of LAH (0.1 g) in ether ( 5 ml). After stirring
for +two hr at room témp. the solution was cooled to 109
and excess of hydride was destroyed by careful addition
of water (0.1 ml), 15% aq NaOH(0.1 ml) and water (0.3 ml),
The white grannular solid was filtered off and washed with
ether (10 ml). The combined filtrate on evaporation of
solvent gave compound (0.024 g) which was crystallised from
acetonitrile, m.p. 164~-3°, It was established to be

jae%@keanatriol on the basis of PMR,

Beaction of hydroxycarbonate with triphenylphosphine-

carbontetrachloride

Hydroxycarbonate (O;Sg) was dissolved in anhydrous
carbontetrachloride (25 ml).”‘Triphenylphosphine(1.9127g,
dried over P205) was added to this solution énd it was
refluxed for six hr. Excess of the solvent was fléshed
off and the residue was extracted with benzene (3 x 10 ml),
Removal of benzene gave compound (1.5 g) which wés

chromatographed on silicagel (IIB, 30 g, 30 x 1.5 cms)

Fr. 1 1light petroleum 4 x50 ml 0.040 g Triphenyl

. phosphine

Fr. 23 CH, , " 10 x 50 ml 0.305 g Solid
Fr. 3 Methanol ‘ B 1.0 g Triphenyl
) phosphine

oxide.
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Frac. 2 was crystallised from petroleum ether(4oméo°)
mope 151-2°, CLdy+14.12°(e, 1.35), IH:0~C0-0 1740 and
-0l 790 cm™'. PMR: -C-Me (3H, s, 1.2 ppm)-CHMe,(6H,

2d at 1.05 énd 1.14 ppm, J=THz each)-C=C-Me- (3H, s,

1.86 ppm), —CH-Cl and CH-0-CO-0(2H, m, 4.37 ppm),

-C=C-H (1H, m; 5.52 ppm) Mass:m/e 298(M*,27%), 211(100%)
183(30%),175(7T1%),169(48%) ,157(48%) ,147(79%), 133(64%),
121(53%), 105(75%), 91(62%), 55(62%), 43(99%).

(Found: C, 6%.83; H, T.77 C, gHp305C1 requires: C,64.33;
H, T.7%)

Reduction of chlorocarbonate (10)_with LAH

Chloride (0.2 g) in diglyme (freshly distilled
over LiH, 5 ml) was added to a suspension of LAH
(0.4361g) in diglyme (10 ml) and the mixture was
stirred (Nz) for 15 hr at 110-20° (bath temp). Excess
of hydride was then decomposed by careful addition of
water (1 ml), 15% aq NaOH (1 ml) and water (3 ml) to
the cooled reaction mixture (5°C), More water was then
added ( 10 ml) and the aqueous phase was extracted with
ether (3 x20 ml). The ether solution was washed with
water (4 x 5 ml), brine and dried. Solvent was flashed
off to get compound (0.121 g) which was found to be
complex mixture on TLC (solvent: C6H6-25% EtOAc). It



was

Fr.

chroﬁatographed over

1. GH 5 x 10
2 CgHg 10 x 10
3 Cgllg 14 %10

4 OgHg-5%

4 x 10
EtOAc ‘

ml

ml
ml

ml

0.009 g
0.019 &
0.013 g

B4

silica gel (IIBp 4.5 g, 22x0.9 cm)

Rejected
Jaeschkeanadiol
Mixture of

jaeschkeanadiol
and chlorodiol

Polar compounds

" rich in chlorodiol

Frac. 2 solidified on trituration with petroleum ether

(40-60°). It was established to be jaeschkeanadiol on

the basis of its IR and PMR spectral data which is

identical with that of authentic sample of jaeschkeanadiol.

Frac. 3 was found to be mixture of jaeschkeanadiol

and chlorodiol from the PMR of the crude

mixture.



. SUMMARY

Jaeschkeanatriol, the second major component of

Feruls jaeschkeana is shown to possess structure (1).
Its stereochemistry has been established by a direct

chemical correlation with jaeschkesnadiol (11)
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