CHAPTER I

Minor Constituents From The Roots of Ferula Jaeschkeana Vatke




. ‘ 88
MINOR CONSTITUENTS FROM THE ROOTS OF FERULA
JAESCHKDANA VATKE

In Chapter II the isolation of epoxyjaeschkeanadiol
and ﬁedjaeschkeanadiol, besides Jaeschkeanatriol from the

roots of Eerula~jaeschkeana has been described.. It has

been possible to establish the structure of epoxy jaesch-
keanadiol on the basis of spectral .and chemical data and

that of neojaeschkeanadiol on spectral>daté alone.

Epoxy jaeschkeanadiol

This new sesqulterpene alcohol, m.p. 102 1630
E&}D+23 3%0 (CHClB,c, 1.14) analyses for 015}12603
(M*-18 at m/e 236). Its IR spectrum (Fig.I) shows a
strong OH absorption (3400, 1645 cm"1), but. no C=0" absorption.
Its PﬂR(Flg.II) reveals the follow1ng structural features
one~C-Me(3H S,1e 17 Ppm),~0HMe (6H two doublets centered
at 0.86 and 0.95 ppm, J=THz each), a -0-C-Me(3H,s,1.42 ppm)
and one -CHOH(IH, %, 4.12 ppm). By D-exchange -(PMR)
presence of two\ﬁ&droxyls is inferred. Thus, two of the
three oxygens are present;as‘hydroxyLs: one tertiary
and one secondary. In confirmation of this acetylation
(AcZO, pyridine) of the compound at room temperature
>(25°, 12 hr) furnished a—hydrdxy‘mogoacetéte with the
expected spectral charactéristicé. ‘
IR(Fig.IV): OH 3500 cm™', OAc 1735 and 1250 cm™'
Pm(Fig.V): OAc(3H, 18,,2’05 ppm) .and CHOAc(1H, %, 5.14 ppm, -
J=10Hz ). The thira oxygen atom, must then be present

‘as an ether function.



(X34

ooy

70/T VYNV INHISIVLAXOdZ SO WAXLI2TdS dT

Va4

0oL
T

00oSE
T

ooop
0

aooy coz) Gop/ 137 008’ aooZ ooSZ
i

Skos

7774

1 1 i L 3 1 I

%2

i
)
o

i
<
~

H
<o
o

(S )TNV LLIHSNY L

i
O
5

2!

bi

</

-¥ o-6 oF - 2V4 0.9 o5 0.‘
(SNOII/W ) HLONI7IAYM



30

701QVNVINHISIVIAXOCdT 7O WRALIFTS dive I/ D/

(9)wae

-t
-

280 /

560

L3l

@. z011(3)

e/

Ak
Wk
N
oF
wlh
<
oy .
-



81

T0/QYNVIIMISZULAXOL? 70 NNLIZDS SSKN ‘[ "Of

]

i

{

os/
1 |

3/ w

oo

|

og

I
(,87-ar) €27

T

E6s

S

LR

L5

T _:___:_

5/

_.__H_::, ___M;,__:_m_ﬁ_; w_____:_;_ il _E_

5zZ/

&

y 74

65

m
____T Ml _

¥

0S5

ool

RLISNTLNG FA/LVY 77



o FLVLIOY  70/TVNVINHIST VLAXOIT 70 WNALD7dS 2T “Al 217
D
olv)4 008 006 000/ oos/ oooz 000 ©000F
“ ] , I _ | _ e,
- .) —O-y
N
- by s —|oz. N
— W -0 oy
CJ

- —osg. MW
A
- —pr- &
2N
| - Qn.oﬂf
S ™

L oz

- O/

— — 0.0

] 1 * _ “ . “ [ _ | !
s/ v 4 ¢/ g/ by o/ & & z ° s Z e

(swodoiu) HLONT7IAPM



38

FLYLIOY TOIAQVNVINHISIVLAXOS? O WIHLIFGS dvd "N 2/F

(P)ad

1

1

Sars

o0T

0%



o | 94
This compound on exposure to phoSgene in presence
of pyridine furnished in almost quantitative yield, a
crystallihe cyclic carbonate, m.p.203-204°(IR: 0-C0-0
1755, 1250 om™1). PMR: -C-HC -0-C0-0, 1H, %,4.28 ppm).
The facile formation of cyélic carbonate suggests that
the two hydroxyls may be situated 1,3 to each other as

in Jaeschkeanadlol

A close scrutihy of the spectral data reveals-a
close similarity with Jaeschkeanadlol and Jaeschkeanatrlol
suggestlng p0531bly the same carbon framework for this
alcohol. if this were so,.the»absemce (PMR) of the.
grouping =-0=C-Me in the new compound and,the presence
of possmbly an oxirane llnkage (IR'~C—O-C 1110 ‘cm j;
PMR: C—O—C—Me, 1.42 ppm), 1nstead suggested structure

(1) for)the new compound.

NdD

That this was indeed so could be confirmed by
converting jaeschkeanadiol into its eﬁoxide. Thus
jaeschkeanadiol on epoxidation with perben;oic acid
in benzene,gave; in’quantitative»yield; the corresponding
epoxide identicai'in all respect (m.p, mixed m.p.,

- GLC, IR and PMR) with the. naturally occuring compound.
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Thlé eétaﬁlises conclusively the strﬁqture of epo#jdiol o
as well as it's stereochemigtry aé all centers (with
respect to jaeschkeanadiol) except those ﬁearing‘the

oxirane function.,

Stereochemistry of the oxirane linkage

As mentloned above the conver81on of jaeschkeanadiol
to its epoxlde apart from conflrmlng the structure of
epoxyalcohol also establishes 1ts stereochemlstry at
all the centres except those-beaxing oxirane linkage.
This was sorted out by taking adﬁantage of syn directive
effect of QOH group'in epoxldafion of gllyliec alcohols.
Henbest1 was the first to establish that peracld epoxi-
© dation of allyllc alcohols occurs prlmarlly ¢cis to the
OH group. Sharpless and Mlchaelson? have shown that
i not only allylic OH group but eveﬁ homoallylic hydfoxyl
- group aléo exérts‘éxg‘directive.influence.1>Thus‘3—cyclo—
, hexeneflglbl on treatment with tert. buﬁylhydroperoxide
in presénce of catalytic amount 6f molybdenum hexacarbonyl
'[:Mo(00)6tlin benzene gave.corresponding 3B-oxide.
“‘Jaeschkeanadidl was also epoxidiégd with tert.butylhydro-
peroxide using molybdenumacetylaqetonaﬁe as catalyst. |
Although the reaction proceeded much slower than the
PBA epoxidation, only a single epoxide wés formed
besiaes unreacted staifing~compound and~other minor
compounds. The epoxide was separated by chromatography
. (810,) a;id it turned out to be identical with the

naturally occuring epoxide (mep., mixed m.p.,IR and PMR).
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Since, in the jaeschkeanadiol, the 05 secondary hydroxyl
is 4, the resulting oxide should also have  stereo- |
chemistry, Thus epoxyjaeschkeanadiol could be représented

by the following stereostructure.

Thé role of directive influence of OH group in
controlling the stereochemistry of the oxide linkage Waé
confirmed by epoiidation of jaeschkeanadiol carbonate. In
this case a ﬁixture of two epimeric (TLC, solvgnt: light
petroleum - ether) oxides was obtained, almost in 1:1
ratio; All attempts to separate them by chromatogfaphy
(PLC, column) were futile. On %%empting fractional
cr&stallisation«only a small qﬁantity of the more mobile
(Rf 0.35) epimer could’be separated m.p. 169-170°. The
less mobile epimer (Rf 0.32) corresponds to cyclic

carbonate of jaeschkeanadiol epoxide (TLC).

In a separate eiperiment, when the epoxidation of
jaeschkeanadiol was carried out using perbenzoic acid in
chloroform, a complex mixture was obtained from which
three compounds were separéted,pure by chromatography on
gsilicagel. The major compound was identical with the
natural epoxyjaeschkeanadiol. The two minor compounds
designated as compounds(1A) and (1B) showed following

spectral characteristic features:
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Compound 14: IR:OH 3380 cu™',~C=C 1635 cu™' and >0=CH, 890 cn™"
PMR: —C— Me (3H,s,1.06 pph),-éﬂmgz‘(6H,2d,centered at 0.88 and
093 ppm, J=THz), two CHOH (2H, bm, 4.14 ppm) and -C:.—.CHZ(ZH, d
at 5.15 ppm, J=16Hz). |

Compound 1B: IR:OH 3600,3460,1015 cm™!,~C=0 1706 cm™!

and G=C 1650 cm™', PMR: -C-He (3H,s,1.26 ppm), -CHMe,
| (3H eachiat 0.88 and 0,95 ppm), ‘ﬁ-Ci;Cﬁe (3H,m, between 1.68
and 1.81 ppm), —-CHOH (1H,m,4.28 ppm) and H~C=0(1H,d,9.96 ppm,

J=2Hz)

Based on the above spectral data and consideration

of the me’chanistic aspectsB, these compounds have been

assigned following structures (14) and(1B)
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. Neojaeschkeanadiol

‘This new sesqulterpeneeﬂcohol b.p 150«160°(bath)/0 8mm,
' (§3D+9 85°(CH013 Ly 2. 03) analyses for C15H2602(M -18,
'm/e 220)." Its IR spec‘crum (Fig.V1) shows a strong OH
absorptlon (3320, 1045 om"1) Its PMR (Flg.VII) 1nd1cates
'the presence ‘of one ~C-Me(3H s, O 92 ppm), ~CHMe _
(6H 2a at 0.93 and-0.97 ppm,.’J=7Hz), -CH LOH(2H, s, 5: 55 ppn)
| and -C—CH(1H m, 5 65 ppm) By D—exchange (PMR), “the

“_presence*of two hydroxyls lS 1nferred.

‘Since‘there is a“striking similariij befween)fhe

spectral data of neogeschkeanadlol and Jaeschkeanadlol
'1t wae conexoered reasonable to assume that the two compounds
}may have the same carbon framework Wlth the pla01ng

of the tertlary hydroxyl as in Jaeschkeanadlol Thls assumptlonA
-is further augmented by a. peak at m/e 220 (M+—18 12.5%) in
the mass’ spectrum of neoaaeschkeandlol (Flg. VIII) . This dion
»_‘further fragments by loss of CHMeZ t0 . m/e 177(62. 5%) '

nCon51derat10n of the absence (PMR) of seoondary CHOH and
€C~0Me together w1th,the presence of . GH2 OH 51gnal suggested

‘structure (2) for neogaesohkeanadiol
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Since ﬁhis 6ompound was available in only small qﬁan—
tity aftei répeated chfomatography it was not possible to
_carry out any chemica; degradation to obtain chemical
proof in favour of the structure (2). With tﬁis limita-
tioﬁ, attention was focused on partial synthesis of (2)

from the more abundant and readily available jaeshkeanadiol.

' MeS04Cl CLAH Se0,
, Ef?N HO , HO HO 2
OH OSO,CH,
o (2) . - (5)

Jaeshkeanadiol was converted into i%gymonomesylate (3)
in quaﬁtitative yield (CHBSOZGl/Et3N), which on subsequent
reduction with LAH gave a mixture from which the major
compound was obtained TLC pure* by column .chromatography
on 3102 gel. However, it ﬁas found to be a mixture of at-
least six compounds on GLC (20% silicone SE~30; temp 190°).
Of these the major component (RT:8.4 min, 66%) aﬁd one minor
compound (RT:7 hin, 19%) were separated by preparative GLC.
The ma jor compound (RT:8;4) analysed for C15H260; (M*,m/e=222).
IR: OH(3580, 1120 em~'); PMR: —C-Me(3H, s, 0.96 ppm),
~CHMe,(6H,2d at 0,88 and 0.95 ppm, J=THz each), -C=Cle
(3H,8,1.77 ppm) and -C=CH(1H, m, 5.42 ppm). These data fit
well for the desired demesylated'product(S). The minor compogent

(RT:7,M* at m/e222)analysed .for Cy5Hy60 and showed in its IR

¥This éompound appears as an elongated spot on TLC and all
attempts to resolve it further were fruitless.
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[
OH absorptlon (3590, 1040 cm"1). Its EMR showed the presence
of =~C= Me and -CHM92(9H m, between 0.88 and 1. 01 ppm), —~C=le |
(3H,8,1.65 ppm), ~CHOH(1H, m,3 28" ppm) and  -C= CH'
(1H,m, 5.34 ppm). Based on these spectral data structure (6)
is suggésted.f6f this compound.. ‘There are two possiﬁilities
"be whlch formation of (6) mlght have occured. If we assume
an 1ntermed1acy of oxetane (4) (the stereochemlcal disposition
)of 010 B tert. - OH group (quasi ax1al) and 05<x mesylate
' group (qua81 equatorlal) is well sulted for the oxetane
formatlon), it could give alcohol (6) qn reduction with LaAH,
However, this possibility appearéd less likely from the
study of molecular models. The formation of oxetane involves
con81derable 1nteract10ns between 07 méthyl group and oxetane

" ring as well as 04 ﬁ hydrogen.

The other possibility'involvés intraﬁolecular transfer
. of mesylate group (trans mesylatlon) giving (7), which on

‘reductlon w1th LiH could fUrnlsh alcohol (6,<x OH)(Fig.X)

Having obtained -the desired COmpouhﬁ (5), the next
step was to .oxidise the vihylié'methyl tb the primary
.alcohol function. SeO2 in dioxaﬁe %as inevifably the
reagent of“choice 5. When compound (5) in dioxane was
~treated with freshly subllmed 8902, a fairly complex’
mixture was -obtained -after the usual work up, 'The TLC
’ of the product did not éhoﬁ theiﬁresence ofithe desired

‘neojaeshkeanadiol. Oxidation was also aftempted using



o

(6)

~50,cH;

IPTAe)

o
mn<

(3)
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8902 in DMSOei, but in this case too, a complex mixture

was obtained, the TLC of which was identical to’ that
obtained using SeO2 in dioxane. No attempt was made to

investigate these complex mixtures.

In view of the difficulties encountered in our earlier
transformation,'we planned @ new route for the conversion
of jaeschkeanadiol to neojaeschkeana&iol which did not involve
the oxidatién $tep utilising Se0,. (Fig. XI) It was
conceived tha% if we could convert jaeséhkeénadiol into the
alcohol of the type (8), then the allylic-réarranéément
followed by subsequent selective removal of G5 hydroxyl

function should give neojaeschkeanadiol.

I0

OH

(2)
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Aééordingly;“jaeéhkéanadiol was converted into
the correspondlng epoxide (7). Treatment of this epoxlde
with lithium dlethylam1de7 in ether furnlshed a complex
mixture from which the required alcohol (8) was obtaxned ‘
. pure by'chromatbgiaphy over‘8102 gel. IR (Flg. XI1I).
OH 3380, 1045 cm™' &nd -C=CH 1635, 900 cm,1"EMR(F1g.XIII)
’C=C§é(2H, d; at 5.16 ppm,,Jg}6Ez) waever, the .rather
low yields (18%) of the desired aiéohol(B)Aprompted'us
to look for an alternative method, Neutral aluming (gr.I)
is: employed8 to obtain allyllc alcohol from an epoxide.
When Jaeshkeanadlol epoxide was isomerlsed over alumina,
the desired allylic alcohol was obtained in 59% yield.
To see whether the yields“could be‘fﬁrther improved by using

9

alkali doped alumina”, epoxide was. treated with basic

aluming, Nd.change in. the product composition was found.

Having thus obtéinéd alcohol(8), next step was to
protect hydroxyl functioné'aﬁ.CiO.énd‘Cs. With a view
%o protecting these prlheréiylg, the allylic alcohol
was treated'with phosgene. The product obtained from
this reaction analysed for C 6H23 3(}1,(M+ at m/e 298). Its
IR (Fig.XIV) showed absorption due to =0=CO~0 (1750 and
1250 cm™'), but no OH absorption. : Its PMR (Fig.XV)
revealed the presence of —C-Me(BH, 8, 1.08 ppm), —CHMe2
(6H, 2d, 1.0 end 1,07 ppm, J=THz each)—CH—O-CO-O(IH

triplet of doublets, 4.33 ppm, J,=d.=5Hz and J2—11 Hz)

I 3
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QC:GE({H;h;5.92lp§m) and“a:éharp"éinélef at 4;05 ppm
integratiﬁg fbr'two proto#s. _On- the basis of fhese
spedtral_dataj:this éompodpd ié assigned)structure(10).
The forhation of this compound’ can be visualised through
the intermediacyléf'chloroiérmate (9) (Fig.XVI) with
the concomitant allylic rearrangement to' furnish (10)10.
IAnorder to get thehcdrresponding hydroxy derivative
(13), the allyl chloride was solvolyzed with ag ethanolic
KOH. The PMR of the crude mixture indicated it to be a
mixture rich in ether (14). No attempt was made to
‘separate individual coﬁpqneﬁt and instead an alternative
approach was planhed. It}was thought wofthwhile to
displace chloride by acetate function and.hydrolyse the'

resulting acetate with alkali to get triol (13). The

displacement reaction proceeded smoothly using NaOAc in
‘ 11

giving acetate(12). IR(Fig.XVII):=0-C0-0 1747, 1220 cm™';

OAc 1722, 1250 cm™'; PMR (Fig.XVIII):=CH=0~CO-O~(IH,m,

4.28 ppm),~OAg(3H}is,2.08 ppm),~CH,04c(2H,s,4.5 ppm).

AcOH in presence of catalytic amount of‘cuprousAchloride

The acetoxy carbonate on subsequent treatment with

5% ethanolic KOH'Z gave the desired triol(13). IR(Fig.IXX):

1

OH 3590, 3390‘and 1035 cm™', no C=0 absorption. PMR(Fig.XX):

~CHOH and -CH,O0H(3H, m, 3.91 ppm). Having successfully
functionalised 03 methyl, the next steplwas‘thé selective
" removal of secondary hydroxyl at Cg. The allylic

primary hydroxyl group in (13) was selectively oxidised
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using DDQ?3 giving allylic aldehyde (14). UV: Amax 240 nm
(€ 11340); IR(Fig.XXI): OH, 3520, 1040 cm™'; C=0 1675 cm™'
and -C=CH 1635, 850 cm™ ; PMR (Fig.XXII):~CHOH(IH,m,3.84 ppm),
—CH = C-C:O‘(1E,‘m,_6.71lppm)qandu§rc =0 (1€ , ©,924 ppm).
The hydfoxy—aldehyde (14) was next converted into the
correqundiné nesylate (15). IR(Fig. XXIII): OH 3520 cm'1;
C=0 1689 cm™'; C=CH 1645 and =0-S0,-C 1175 cn™';
BMR (Fig.XXIV): -80,-Me(3H, s, 3.14 ppm) and -C-H~C0-S0,-~CHs
(1H, triplet of doublets at 4.85 ppm, Jy=Jz=3Hz and J,=10Hz).
The mesylate was found to be extremely unstable and was used
up immediately for the subsequent feduction. Reduction of
the mesyiate p?ocee&ed smoothly at.-5°'éiving ﬁéinly three
préducts as Trevealed by TLC(solvent: 50% EtOhc in benzene).

These compounds were séparated by cﬁnpﬁatography
over Si0, gel. The compound correspond;né to REf 0.42
b.ps 175-85°(decomp)(bath)/0.5 mm,aﬁalysed for
Cy5Hp, 0y (M* at m/e 236). UV: Amax 246.5 nn( €,4483);
IR(Fig.XXV): OH 3590, 3440 om™', EMR (Fig. XXVI):~C-Me
(33,5,0.96 ppm),—CHﬂez(GH;zd,O.§1 and 0,95 ppm,d =~7Hz
each),~CH,0H (2H, 8,4.08 ppm), C=CH (1H, m, 5.73 ppm)
and -CH=CH-(2H, '8,5.91 ppm). Based on these data structure

(16) is assigned to this compound.
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The compound correspondlng to Rf. O, 51 b p. 175 1850
(decomp)(bath)/O 4 mm analysed for 015Hﬁ602(M , m/e 238).

" IR(Fig. XXVIII): OH 3595 and 3410 cm -1, PMR (Flg XXIX):-C~Me

and —CHMe2(9H m, between O. 87 and 0.97 ppm),—CHOH(1H m, 3.28 ppm)
-C§20H(2H,_s, 3.97 Ppm) and -C=C§(1H, m, 5.62 ppm). ~On the

:basis of theséIQata'this compound is assigned structure (17).

This compound ﬁight befarising'through the intermediacf of -
oxetane (18) or mesylate (199, Whlch mlght have formed by

the- 1ntramolecular transfer of mesylate group (see Fig.X).

o
-
=
-
-

. H3C0,50 |
(|8) 2 Cnooon (19)

As dlscussed in the case of LAH reductlon of jaeschkeanadiol

(]

“monomesylate (3), .in this.case too, the poss1b111ty of oxetane

formatlon seems ;ess‘l1ke1y on steric grounds.

The»cbmpdund_having.Rf 0.17 was found to be triocl(13)

on the basis of its s?ectral data-(IR; PMR).

Thus,~even.§his alternative‘épproach to convert
jaeschkéanadiol toAneojaeschkeanaéiol wgé rendered
unsuccéssful due to the-fgilure‘of réduption of ﬁesylate
(15) to providévthé désired‘neojaescﬁkeénédiol. This is
surpr131ng in view of the fact that Jaeschkeanadlol mono-—
mesylate(j) on reductlon w1th LAH- glves alchol (5) as
the major produot. Unfor?unately the reduction of

‘mesylate (15) took an abnormal course.
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'EXPERIMENTAL

iﬁcetilation of epoxyjaeﬁchkeanédiél‘:
Epdxyjaeschkeéﬁadiol (d'1>g);‘pyridine'(1 ml),
“acetic anhydrlde (1 ml) were left at room temperature'
overnlght. ‘The solvenﬁs were flashed off and the .
residue was diluted W1§h water, extracted w1th‘ethef
(3 x 25 ml) énd the ethef solution-was washed with
'10% HCl ag (2x10ml), NaHCO3 ag (10% 2x10ml),'brine and
drled deent removal afforded the acetate whlch was
crystalllsed from llght petroleum, m.D. 136 37° [359
+25.24°(c, 1,5%)(FoundfC} 6§.76{‘H,1Qf2§. 17H28 4
requires:C, 68.89; H 9.52%). Maés major ions at
m/e 253(M-43, 64%), 236(M-6O 2575), 193(100%) ,175(77%) ,
165(71%), 151(69%) 123(72%) 109(67 5%),95(62%),55(51%)
and 43(62%).

Cyeclic carbonzte of epoxyiaeschkeanadiol

Eﬁoxyjaeschkeanadiol(Q.OSg) was dissolved in
chloroform (alcohol free, 10 il) containing pyridine
(045 mi) and the solution was éqoled to O°C in an
ice;salt mixture. A(solution of phosgene in toluene
(20%, 1 ml) was added and the mixture was stirred for
75 min.(ice-water). It was then left at 0°-overnight
(14 hr). Ice cold water was added fo'décpmpose excess
of phosgene.and the solution was- extracted with ether
(3x 25 ﬁl). The ether solution was fupther washed

wit?vZNfH01 ag (2 x 10 ml),’NaZCOB aq (5%, 2 x.10ml1),

i



water(3.x‘10ﬁl), brine -and ariég.fSolvent:rémoval gave
,compound:(b.OG g) Which was crystalliséd from ether-
< petroleum‘ether (40—60°), mp.203-204°, IR:=-0-CO=~0 1750,
1230 cm™1; PMR.—C—Me(3H,s 1.16 ppn), -CHMe,(6H, 24 at
0,93 and i 03 ppm,‘J;7Hz each) —O-G-Me(3H,s 1.42 ppm)
and H~C~0-00-0~(1H t,4.28 ppm)(Found:C,68. 10, H, 8.15

Cy6Hoy0 requires. €, 68.57; H, 8. 57%)

4
Epoxidation ofijaéshkeénadiol

(4) Using Perbenzoic_acid in benzene

i

Jaeshkeanadiol (0O.1g) was dissolved in benzene
(5 ml) and the solution was cooled thoroughly with
ice~salt mixture. A solution of perbenzoic acid in

benzene (0.5120 N, 1.8 ml) wéé_added to it and the
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mixture was left at 15° for 15-16 hr. After dilution

with ice cold water, the aqueous solution was extracted

with ether (3 x 20ml) and the ether extract was washed

with satd. solution of Na,805 aq (2x10 ml),satd.Na,

ag (4 x 10 m1), water (4 x 10 m1) and finally with

co

3

brine, Solvent removal from thg dried extract furnished

compound (0.105 g) which was crystallised from ether-
light petroleum, m.p. 102-~1039 «Ip+34.44°(c, 1.14).

IR: OH 3400, 1040 cm™!; PMR:~C-Me(3H,s,1.15 ppm,
~CHle,,(6H, 2d at 0.87 and 0.94 ppm, J=THz each),
~Cm0-C-Me(3H,5,1.4 ppm) and HC-OH (1H,t,4.08 ppm).
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(B) Using perbengoic zeid in chloroform

In this case epoxidation’was carried out’as
above with the only difference that PBA in chloroform
was used for epoxidation. Thus a mixture of jaesh-
keanadiol (1 g), PBA(0.65N, 10.4 ml) in chloroform(12ml)
wvas left a? 15° for 20 hr. xThe usual work up then
gave compound (1.2 g) which was found to be complex
mixture on TLC (solvent: CéH6~3C% EtOAc). It was
chromatographed on silica gel (IIB, 40 g, 1.8 x 33 cm)

Fr.1  Cglg ' 4 x5 mL . Nil

Fr.2  CgHg~5% EtOhc "4 x 50 ml 0,102 g
Fr.3 -—do- 6 x 50 ml 0.09 g
. complex
o - mixture
Fr.4 ~fo- 6 x 50 ml1 . 0.03%6 g
: Liquid
Fr,5  ~do=- ‘ 5 x 50 ml 0.1457
' Complex
_ , - ( mixture.
Fr.6 =do- 20 x 50 m1 0.464 g
Fr.7  CgHe-10% EtOhc - " 10 x 50 ml 0.1 g Mixture
Fr.8 ‘0636-50% EtOAc 5 x 50 ml 0.1902g Solid

Fraction-2 was crystallised from light péfroleum, MsPoe
91-2°, It wés fouh& to be jaeshkeanadiol on~the basis

bf its spectral data (PMR).

Fraction-4 was distilled, b.p. 206—210°(bath)/0i8 mm.
IR(CCL,): OH 3600,3460,1015 cn™!, =0 1706 on™! and c=C
1650 em™'; PMR:,C-Me(éH,s,1.26 ppm ) ,~CHMe, (3H each at
'0.88 and 0.95 ppm),-CO=C-Me(3H,m,between 1,68 and 1,81 ppm)
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~CHOH(1H, m, 4.28 ppm),-0=CH(1B each at 4.84 and 5.02 ppm)
and H-C=0(1H,d4,9.96 ppm, J=2Hz). 'Structure (1B) is assigned

to this 6ompound on ﬁhe,basisuof'spip-decoupling studies(PMR)

- as well as consideration of mechanistic aspects.

(c)

" PMR

Fraction;G was crystailiéed from ether-light petroleum
m.p. 102-103°. It was found to bé’the‘required epPoOXy
jaeschkeanadiol from its speétral data (PMR) and mixed
m.p. with an authéntic sample of epoxyjaeschkeanadiél.

Fraction-8 was crystallised from benzene, m.p. 96-8°.

1 1

IR : OH 3380 cm™ and -0=C 1635 cm”

s

-C-Me(3H, s, 1.06 ppm),—Cngz(GH, 24 centered at

0.88 and 0.93'ppm, J=THz), two'¢§OH(2H;bm,4.14‘ppm) and
-0:6@2(23, d, at 5.15 ppm, J=16Hz)(Found :C,T70.7; H,30.12z
035H2603 requiresf C, 70.87; H, 10.23%)} ‘
Struqture (14) is assigned to this compound on the

basis of its spectral data. This compoﬁnd was identical
in all respects (m.p., mixed m.p. IR, PMR) with the one
obtained from isomerisétion of epoxyjaeschkeanadiol'ovef

alumina (vide infra).

Uging tert. butylhydrbperoxide

Jaeschkeanadiol (O.i'g) was dissolved in bengzene
(10ml) and to this was added molybdenum acetylacetonate
(1.25 mg). The mixture was refluxed and to this refluxing

solution was added tert.butylhydroperoxide (80%,

0.03834 g) in Dbenzene (1.5 ml). The solution was

then refluxed for 17 hr. The TLC(solvent: 0636—30%
Et0Ac) of the reaction mixture-indicated that reaction

had not gone to complétion. Hééting was discontinued
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at this stage and after cooling the reaction mixture was
decompoéed with ice—watgr.and extracted with ether’(S x 20ml).
The ether‘exﬁract waé washed with a satd. solut;bn of

Na2803 aq (2x15 ml), water (3x10ml) and biine. The dried
extract on eva?oration of solvent gave the product (0.1 g).

It was chromatbgraphed over silica gel (ILB, 20 x 0.90 cm)

Fr. 1 C.H, 5x10ml  0.067g Mixture rich

. . B - in jaeschkeanadiol
Fr. 2 G6H6—2% EtOAc, 4x15ml nil
¥r, 3 G6H6-5% BEtOAc " '8x15ml ~ 0.03g Epoxy jaeschkeanadiol

Fr. .4 GgH-10% EtOAc ~ 12x15ml 0.004g Not investigated

Fiaction—i crystalliéed from ethei-light petroleun,
- m.p. 102-103°., It was found to be the desired epoxy-
jéesohkeanadiol on the basis of its spectral data and

mixed m.p. with an suthentic sample.
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Jaeshkeanadiol monomeszlate (3)

1384

1!

Jaeshkeanadlol (0.125 g) was dissolved in methylene
chloride (1 ml) ?ontalnlngvtriethylamine (O. 14 ml), The
sblution«was 9ooled~t@%ougﬁly (ice~salt) and to‘this
hcooied soiutioh wasladded methanesulfonyl chloride
(0.08‘mlj under ‘stirring. The reaction mixture was
stipred_forhan additional 2 hr (ice~water), after that
'it was deéomposéd with ice$watér*§nd extracted with methylene
chlorlde (2 x 15 ml).- The organic*layer\was-washed with
2N HCl aq (2 X, 10 ml), satd. NaHGO3 aq (2 x 10 m1), water
(3 x10 ml), brine end dried. On evaporation of theé
solvent in vacuo, the oily mesylate‘obtaiﬁed (0,145 g)
was crystalllsed from- petroleum—ether (40—60), mape
72—73° (yleld 0.086- g) ‘

IR : OH 3510, 1020 cm 1 ~0-50,-C 1150, 1430 cm™t.

PMR: —C-Me(}H,’s, 1 O3),-CHMe2(6H 2d, 0.88 and 0.94 ppm,

J= THz each), -CaCMe(3H, .s, 1. 83 ppm) Me-SO -C(BH, S,

3.05 ppm),-C§r0~802Me(1H,m,4.92 ppm)-C:Q@i(1H,‘m,5.58 ppm).
.Reduétion.kamééiiate”§3)”

A sdlutioﬁ of the above-ﬁesylate (0‘3 g).in THF(4 ml)
was adaed to a stlrred susPen51on of LiH (0.28g) in THF
(6 ml) at 0 mo 5°. After the addition, the strring was
continued for an addltional 2 hr during which time the
‘temperature of the mizture'was'alldwed to rise to room
temp. Excess of hydride was @ecomposéd by careful
' addition of weter (0.5 ml), 15% NsOH aq(0.5 ml) followed
'by'waterv({.5 ﬁl)g The yhife~grannular‘§q1id was
filtered off and washed with ether (20 ml)., Removal of
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the solveﬁt furnished compound (0.222 g) which was
found to be a mixture of at least three compounds on
'TLC'(15% EtOAc in CGHG); It was chromatographed on
§10,(IIB, 5 g, 18 x 0.9 cm).

Fr. 1.CgHg  5xi5 @l Nl
Fr, 2.CcH~5% EtOAc 10x15 m1  0.14 g Liquid

' _ | Rf 0.64
Fr.3, =-do- ‘ 2x15 ml 0.01 g Rejected
Fr. 4.CH, -10% EtOkc " 5x15 ml 0.03 g J.diol

Fraction 2 was distilled, b.ps 150-60°(bath)/2.5 mm

5 ;f appeared as an_elonéated spot on TLC (15% EtOAc- |

in CgHg)e All‘attempts to resolve this<5pgt ﬁere“
unsuccessful. However its GLC* (}900; flow rate
120ml/nin) sh@wedfit toibe‘a,mixturerf atleasf six
COmpounds; Two compounds ﬁere separated by preparative
GLC*(190°, flow rate 120ml/min, batch size: 20 ul).

The majo? cohpongnt}(RT 8e4) was distilled, b;p.i10-20°
“(bath)/0.1 mm, |
IR(CHCL,): OH 3580, 1360, 1115 cm™

PMR:~C-Me (3H,s,0.96 ppm),~CHMe,(6H,2d, 0,88 and 0.95 ppm,
J=7 Hz each)-C§CMe(3H,s,1.77 ppm)-é=0§1(1ﬁ,m,5.42 ppm)
Mass: m/e 222 (M¥,4%),204(4%),179(97%),161(47%),123(46%),
107(53%),95(39%) ,81(63%) , T1(54%) ,55(49%) , 43 (100%)

(Found: 0,80.87} H, 11.72 015H 60 requires: C, 81.08;H 11.71%
¥Hewlett Packard {624-A, Column:3/8" x 12°, 20% silicone
SE-30 on Chromosorb W{(45-60 mesh) )
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The minor compound (RT 7) was distilled, b.p. 150-60°
 (bath)/2+5 ma. o

IR(CHCL, ): OH 3590, 1040 cm -1,

PMR:~C=Me and -CHM62(9H, m, between 0,88 and 1.01 ppm),
~C=CMe(3H,s,1.65 ppm), -CHOH(1H,m,3.28 ppm) and -C—G—H
(1H,m,5.34 ppm) .

| Mass: m/e 222(M%,4%),204(29%),179(73%),161(58%),119(45%),
108(99%),107(92%) ,105(66%),93(61% ) ,82(84%) ,81(99%) ,43(100%)
(Found :0,80,79;H,12.21 G gH,cO Tequires: C, 81.08;H,11.71%)

Based. on this data structure( 6) is assigned to this compound.

Se0, oxidation of (5)

The major component from the above reduction was oxidised
using SeO2 |
(A) A solution of freshly'subliméd selenium dioxide (0.02g)
in dioxane (5ml) containing water (1ml) was added to
a solution of alcohol (5)(0,075 g) in dioxane (4 ml).
The solution was warmed on water bath (80-90°) for
about 3 hr and then left at boom temperature for 1 hr
during which time the solution rapidly yelloved and
the colour intensified to orange apd»theh red as
selenium precipitated. The soiutiop was then filtered
and the filtrate was diluted with water and extracted
with ether (3 x 10 m1l). The ether extract was
repeatedly washed with satd NaHCO3 ag (5x5ml),
water and.brine. Solvent removal from the dried
extract gave a product, which was found to be &
complex mixture on TLC(15% acetone in 06H6) The

presence»of desired neo jaeshkeanadiol was. not revealed
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by TLC..@fffﬁés;nbf’furtﬁer invésfigatéd. ‘
(B)The above mentioned oiida%ibn re?étion was fépea%ed
again, but this time employing DMSO as a solvent.
Thus t0 a solution bf‘SéOz(O.QBB g) in DESO(4 ml))
containing water (1.5 ml) was added a solution of
alcohol (5)(0.2. g):in DMSO‘(1 ml). After warming
tHe mixture on water bath for about 10 min. it was
left at room temp for 4 hr Vduring,which time - red
selenium Sep?rated. The solution was filteréd and
warked up'és above to get an identical complex mixture
(TLC) és mentioned earlier. The study was not pursued

'further;

Reaction of epoxyjaeshkeanadiol with lithivn diethylemide
Lithium diethyla@ide was mgdé:by ad&iﬁg a solution of
n,butyllithiun'4 in light petroleum (0.869 N, 102 ml) to
ice-cold solution of diethylamine‘(é 09 ml)vin'ether (50ml1).
After 15 min & solution of epoxlde (1 1- g) in ether (30 ml)
was added (the. solutlon 1mmed1ately became turbld) and the
mlxture was refluxed for 7 hr, cooled and poured 1nto water
(50 ml1). The aqueous 1ayer was extracted with ether (3x30ml1)
and the orgenic layer was,wasﬁed with 2N HC1 aq (3x10 ml),
satd NaHCOj ad(3x10ﬁl),(wat§r, brine‘ghd dr;ed.' Evaporation
of the solvent gave compound (1.0g) which was found to be
a ‘mixture of atléast 6~T7 coméou@ds on TLC(SO%‘EtQAé in 06H6).
It was chromatographed over SiOZ(IIB, 1.5:x 36 cm);‘



Fr.1 CcHg . 6 x 40ml 0.2 g - Mixture
EtOhc 2 x 40ml
Et0Ac 2 x 40ml
Fr.2 CcHg=10% ~ 2 x 40ml 0.05g Rejected
EtOAc ‘ -
Fr.3  CcHe-10% 2 x 40ml . 0.18g - Epoxy jaeshkeanadiol
EtOhe . e
CeHe=15% = 3 x 40ml
EtOAc o | |
Fr.4 CgHg=20% 2 x 40ml '0.05g . Mixture:
EtOac .
Fr.5 CeBg=30% 7 x 40ml | 0.2 g Allylic alcohol
Et0Ac

Fraction-3 was crystaliisé& from ether-light petroleum, m.p.
102-103°. It was found to be starting epoxyjaeshkeanadiol from
its PMR spectrum (m.p. mixed m.p.)

Fraction;ﬁ was crystallised from benzené, m.p.96~-8°, IR:

OH 3380, 1045 cm™'; C=CH 1635,900 cn™ty EMR:—c~me(3H,s,1.Qs ppm),
»—CHEeZ(GH,Zd at 0.9 and 0,95 PPm,:J£7Hz eachj,-CEDH

" (2H,bm, centered at 4.17 ppm)—0=6§2(2H, d; .at 5.16 ppm,

J = 16 Hz)(Found:C,70.7; H,10.12. C,5H, 0, requires:C,70.87;

H, 10.23%), These data fit well for the allylic alcohol(8).
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’,Acfibn of Al-bé on epoxyaaeshkeanadiol i

(a) Neutral A120z ﬁ; o f~;.' ‘ . ’;-i
' vEpoxyjaesh@eanédio; (4'5) was aé&éd to'aithibk siurry
of alumina (neutral, aqfivity;I,ZBO g)?in a 1:1 mixture
of iighttpetroléumubénzéne (%330 ml) in a one litre round
bottomed flask. The flask was flushed with N, and shaken
mechanicaliy for 1O hr and then kept'aéide for 24 hr,
The solvent was filtered and the Al ,03 washed w1th 30%

" MeOH in ether- (2 5 1) in several‘portlons. The combined
filtrate was - carefully strlpped off solvent to get a residue
(3.742 g) whicthas found to be 3 mixture of atleast four
compounds on TLC(SO% EtOAc 1n‘C6-6), It was chromatographed

over SiOZ&IIB, 164 g,'3 x 40 cm).

Fr. 1 CgHg 23100 ml«i 0.113 g  Mixture

Fr. 2 CgHe-5% BtOAc . % 4x100 ml >

Fri 3- CcH-t0% BtOAc _.7x100 ml 9 0.780 g - Complex

o LT },- " mixture

Fr, 4 06H6415% EtOhc - . 6x100. m1 : rich in

e T T o epoxy-
' ) Jjaeshkea-

) ‘ o R . nadiol."

Fr. 5 CgHg-15% EtOhe -7 4xfO0ml. % 2,571 ¢  Allylic alcohol
Fr, 6- GsﬂéHZQ% EtOAc 15x100 ml

‘Fraction 5 and 6 were mized and crystallised from benzene
MeDe 96~8° It was foand to be the deSLred allylic alcohol(8)
from its spectral data (EMR)
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(B) 41,0, doped with :NaOB
Nééﬁ doped A12 3 ‘was prepared accordlng to Joshz
~and Sukh Dev?. Thus neutral Al 0 (50g) was covered with
‘NaOH aq (100 m1 contalnlng 1.5 g of the hydroxide).
vAfter 48 hr at V~25° the excess Soln. was dralned off,
Al, 3 dried at 120° in air for 16 hr and then caIC1ned
at 450° for 1 hr under N2
4 Epoxyjaeshkeanédiol (1 g) was added to a slurry of
modified Al-O (100g) in 1:1 mixture of light petroleum
and benzene (120 ml) in a 500 ml R.B.Flask. The flask
was flushe§ with N2 and mechanlcally shaken for 6 hr and
- left aside forTZO hr. Usual Work up afforded a residue
(0. 891 g) Whlch was found to be ‘8 mlxture of atleast five
' compounds (TLC, 50% EﬁOAc }H,CGH6)' ihe required allylic
alcohol(8) was obtained (0}3{~g, 30%) by chromatography
,over SlOZ—gel. ‘ L
Treatment of allylic. alcohol(B) w1th phosgene ‘

‘ The allyllc alcohol (1g)-waslalsso;ved‘1n chloroform‘
(alcoholffreé,‘BO ml) §ontéinihg gyriéine (7.6 m1) and the
mixture was cooled to O°(ice—salt) A &olution of phosgene

in toluene(20%, 18 ml) was added dropw1se into cooled mixture
and the mixture was stlrred for 1 hr and left at 15° for 12 hr.
Excess of phosgene was carefvlly destroyed by gradual addition
_ of ice cold water.- After extractlon with ether (3 x 25 ml),
the ether soln was success;vely washed with 2N HC1 aq(2x10ml),
5% Na2003 aq(2x10ml), water (3x10 ml) and brine. Solvent
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removal from the dried extract gave compound (1. 06g) which
was crystalllsed from CH 012 -llght petroleum, M.pe.120=22°,

IR:0-C0=0 1750, 1250 cm™ ',

, no OH absorptlon. PMR:=-C-Me (3H,
s, 1.08 ppm)-CHEez(GH, 2d! 1.0 and 1.07‘ppm, J=T7 Hz each),
—CH-O—CO—O(?h triplet of doublets, 4.33 ppm, 1,~=J3=SHZ,J2
~-CH 01(2H 58,4.08 ppm),—C~CH(1H m, 5.92 ppm). Mass:m/e 298
(", 1%) 220(18%);211(55%),169(29%),175(99%),151(58%),133(59%),
119(50%),105(66%),91(37%),55(72%) ,43(100%) . (Fownd: C,64.0;

H,T7.42. C Cl requires: C, 64 3%; HyTeT%)

=11 Hz),

16823%
Treatment of chloride (10) wigg ethanolic KOH

. To a solution of the sbove chloride (0.05 g) in ethanol
(2.5 ml) was rapidly added KOH (6;181fg) in' water (0.15 ml)
under N2" Afté; stirring for 4Lhr, the.soiution was filtered
to remove.thé precipitated salt. The. filtrate was concentrated
under vacuo, diluted with water end extracted with ether (3x10ml).
The ether éxtract was washed ﬁith‘water $ill neutral, brine
and dried. Sovént'evaporation'furnished.compouﬁd (0.046 g)
which was found to be a mixture of atleast three compqunds (TLC).
The PMR of the crude compound indicated it to be a mixture
rich in ether (11). No attempt was made to separate individual

component.

1 1

IR(Crude): OH 3650,3580,3500 cm™';-C~0-C 1080 cm™

EMR(Crude);—Cqﬂe(3H,s,1.01 ppm)~CH&92(6H,‘2d, 0.9 and 0.93 ppm,

=7 Hz each),-OCH, CH3(3H t,1.18 ppm, J=T Hz),~OCH20H3

(2H,q,43.4% ppm, J=T Hz)-CHZOczﬁs end -CHOH (3H,m,

3.84 ppm),-C=CH(1H,m,5.68 ppm).



‘Reactlon of chlorlde (10) wlth NaOAc'

Allyl chlorlde (1.0 g) was dlssolved in AcOH (20 ml)

. and to this was added fr?shlyzfused NaOAc (2.86 g) and

ou;rous chloride (O.1~g); ~The reaction mixture was heated

at 90-100°(bath) for a period of 7.5 hr, cooléd, diluted
wifh‘wa£er and extracted with ether (3 x 30 m1). The

| organic layer was Washed free of acid w1th 5% Na2003 ag

(4x15 ml), water (4x10m1), brlne dnd drled. 'The residue
(0.994. g) obtained on concentration of the dried extract

was found to be a nixture on TLC (305 EtOAc in CgH) from
which the mejor compound -was obtained pure by ch¥omatography

, over SlOz(IIB, 22g, 1.5 x 28,5 cm)

Fret CéH6 .4 x30ml Nil -
Fr.2 CgHe-20% ~ 2 x 30 ml " f
EtOAc % 0.756.  Allylacetate
Fr.3  CgHe=5% 7x30ml ) |
: EtOhc »
Fr.4 GgH~~30%4 . 4 x30ml  O.1g  Polar compounds

EtOAc
Fraction 2 waé'crysfalliged ffom CH,Cl,~light petroleum,
n.p.113=115°, ‘

IR:-0-06-0 1747,1220 ¢m™ ;0Ac 1722,1250 cm™'; PMR:-C-Me(3H,

8,1.07 ppm)—CHﬂez(GH, 2d, 0,98 and 1.06. ppm, J=7 Hz each),Okic
(3H,s,2.08 ppm),~CH-0-CO~0(1H,m,4.28 ppmj,-cg20A¢(2H,5,4.5 ppm)
and -0=cg(1ﬁ,ﬁ;5.8 ppun). (Found:C,66.99; H, 7.91, C,gH,0c
requires:C, 67.05; H,8.Q7%).
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Treatment of allyl acetate (12) with ethanolic KOH

The above acetate (0475 g) in ethanol (25 ml) was
treated with KOH (1.165 g) in water (1.2 ml) under N2.
After stirring for 2 hr it was worked up in the usual manner
to get a gummy compound (0.589 g), which was TLC pure (50%
Et0Ac in CGHG)'

'IR(CHC1;): OH 3590,3390, 1035 cm™

PMR :-C-Me (3H,s,1.02 ppm),-CHMez(GH,Zd,O.92 and 0.95 ppm,

=7 Hz each),-CHOH and CH,0H (3H,m,at 3.91 ppm ) ,~C=CH(1H,m,
&65pmﬂ.‘ : \
‘Mass:m/e 254(M*,1%), 236(9%),211(57%),193(48%),175(100%),
151(53%) ,147(37%),133(42%),123(41%),55(39% ) ,43(80%).

; no C=0 absorption.

Oxidation of triol- (13) with DDQ

To a solution of triol (0.52 g) in dioxane (25 ml) was
added DDQ(0.354 g) and the soln was heated at 50-60°(bath)
for 16 ﬁr. Thé'yellow ppt of 2,3=-dichloro,5=6-dicyanchydro-
quinone was filtered off and washed with ether. The filtiate
was diluted with water and extracted with .ether (3x25ml).
~ The ether soln was washed with fO% NaOH aq(5x10ml); water
(5x10m1), brinefgnd dried. Solvent rémoval gave residue
‘§0.505 g) from which the desired aldehyde was obtained pure
By‘passing through a colﬁmn of.Si0é~gel(IIB~eluent benzene
-107% BEtOAc). It was crystallised from CH,Cl,-petroleum ether
(40-60°), m.p. 107-109°, -

UV: Amax 240 mm( €,11340). iR: 0H 3590,.3520, 1040‘cm"1; C=0

1 1

1675 cm™" and C=CH 1635, 850 cm™ ' ; PMR:-C-Me(3H,s,1.0 ppm),

- ~CHMe, (6H,2d,0.92 and 0.95 ppm, J=7 Hz each),-CHOH(1H,m,3.84 .ppm),



~CH=C=-C -0(1H m, 6 71 ppm) and H—0~O (14, s,9 24 ppm)
iMass-m/e 234(m+-58 5%). 209(100%> 191(75%), 149(22%),
145(53%) 119(19%) 107(22%) 91(22%) 71(21%) 55(29%) ,43(55%)
. Found: C, 70 96 H 9.64. 015 24 3 requlres. C; Tt.44;H,
9.52%).

’ Meszlate of hydrogzaldehzde§1§)

Methanesulfonylchlormde (0.17 ml) was edded to. a

stirred soln of aldehyde (14)(0, 45g) in CH,

containing Eth(Om37 ml) at-5°, After stlrrlng for

CL2(10 ml)

additipnai 2.5 hr (ice~-water), the reaéfion mixture was
diluted wifh water and worked up in the usual manner to
‘get on oily residue (0.5 g)e - Tﬁe.compound_wds highly
unstable (decomposes at room teﬁp‘giving tarry product)\and
was used up iﬁmediately for subséquent reduction.
IR:(CHClé):OH 3520 cn”! 1
0-80,-C 1175 cn™

, C=0 1689 cm” 1

y C=CH 1645 cm” ' and

. PMR.-C~Me(3H,s 1,05 ppm),~CHMe,, (éd,24,
0,91 and 0.96 ppm, J = THz each),—SO -Me(3H S,3.14 ppm)=H=~CO
. SOzMe(1H,triplet of doublets, at 4.85 ppm, Jdy= 3=3 Hz and

I = 10Hz ) ,=CH=C=C=0(1H,m, 6,92 ppm) and =-H-C=0(1H,s,9.4 ppm).



+

14

Reduction of mesylate (15) -

' To & suspension of LAH (0.44 g}\in THF (10 ml) was added
“at -5° a soln of mesylate @15)(0.56‘g) in THF ({O ml).and

the reaction mixture‘ﬁas stirﬁed’fqr 2 hr (ice~water). Excess
of hydride was}des%rbyedAby‘addition of4wat§: (2 m1), 15%
" NaOH aq (2 ml)Afollowed by water (6 ml). The white granular
ppt was filtered and waéhed‘ﬁith more ether (20 ml), The
éombined filtrate'én‘cénceﬁtration under vacuo afforded.
‘compound (0.431 g),_ﬁhich was a mixture of atleast 3 compds
ég revealed by TLC (50% Et0A¢ ih_C6H6). It was chromatographed

over -silica gel (IIE, 1.5 x 25 cm).

Fr. 1. CgHg . 5x10ml  Nil -

Fr. 2 CgHg-5% EtOAc ~ -5'x 10 ml. -do- . -

Fr. 3 CgH-10% EtOAc 4 x 10 ml 0.077g  Liquid |
R " RT 0,42

Fr. 4 G H-10% EtOAc 5 x 10 ml - -
o g S ~ 0.082g Mixture
Fr..5 CgHe-15% EtOAc . 10.x 10 ml .

Fr. 6 CgH,-20% EtOAc 10 x 10 ml 0.052g  Liquid
"6 o ‘ RE 0.31

Fr. 7 CgHe-25% EtOAc .5 x 10 m1 0.02 g  Rejected

‘Fr. 8 BtOAc 5 %10 ml 0.064g  Gum
. . L ‘ . Rf 017
Fraction 3 was distilled, b.p. 175-850 (decomp)(bath)/0.5mm
Uv: Xmax’246.5 mn (€, 4483). IR (QH013)}QH'3590; 3440. cn™ ' ;
PMR:~C-Me(3H, s, 0.96 ppm), —CHﬂez(GH, 2d, 0.91 and 0.95 ppm
J=THz each);—0§20ﬁ(2H,s;4.08 ppm)—0=0§(1ﬁ,m,5.73 ppm)and ~CH=

| GH(2H, ,5:91 ppn); Mass:m/e 236(M*,6%),218(6%),193(6%),175(124),

132(20%),119(29%) ,105(29%) , 91 (41%), 71 (29%) ,55(35%) , 43 (100%)



(Found : C,76.75; H, 9.69. Q15§2402 requires:C,76.28;H,10.17%)
On the baéis of this gpectral data, structure (16) is suggested

‘for this compound.

Fract10n-6 was dlstllled b.p.175-185°(decomp)(bath)/O 4 mnm
IB.(CHCl ): OH 3595, 3410 cm™'; PMR:-C-Me and ~CHMe,,(9H, m,
between 0.87 ‘and 0.97 ppm),—CﬁQH(1H,m,3;28 ppm),—CEQOH(2H,
5‘53-97 ppm) and ~C=CH (1H,m,5.62 ppm); ﬁas'ézm/e 238(M*,5%),
220(40%),195(52%) ,177(31%) ;159(21%) , 149(19%), 121(27%),105(38%),
93(59%){,43(»100%). (Found:C,75.22;H, 12,21 015 560, Tequires:
C,75.51; H;11. 0%). These data fit well for the structure(17)

‘ suggested for thls compound.

Fractlon-S was found 6 be trlol (13) oh the ba31s of its.

Spectral data (PMR, IR).



. SUMMARY .
The .two minor coﬁstitueﬁts”iéoléfednfrom the

. roots of Ferula Jaeschkeana v1z.’epoxygaeschkeanadlol and

neoaaesohkeanadlol are- shown to possess structures (1)
and (2) respectively. Structure (1) has been conflrmed
' by a correlatwon wluh Jaeschkeanadiol whereas structuv

i (2) is 3331gned based on’ spectral data alone.
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