CHAPTER - II

NEUTRAL COMPONENT OF IAC RESIN
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INTRODUCT ION

While carrying out the separation of 'Palas' seed lac
into 'hard' and soft' resin fractions, Sukh Dev and co--workers1
isolated a neutral material for which a structure(1) was

2 by them. These authors also reported2 isolation

suggested
of lacecijalaric ester-I(2), jalaric ester-I(3), laceijalaric

ester=II(4) and jalaric ester-II(5) from 'soft' resin

fraction.
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From the comparison of structures(1) and (3), it
becomes clear that jalaric ester-I(3) cen be elaborated
to (1)-the neutral fraction of lac resin. Jalaric ester-I
(3) has earlier been synthesized by Sukh Dev gﬁ_gl? by
carrying out selective condensation of jalaric xid(6) with

{6-hydroxy-(7)-9~hexadecenoic acid(the scheme shown in

Fig.1).
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FIG.1: SYNTHESIS OF JALARIC ESTER-I(3)
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Conceptually, jalaric ester-I(3) on epoxidation should
furnish oxirane(9), which on hydrolysis would give jalaric
ester-II(5) in which aleuritic acid moiety will have the
required, threo configuration, or it can undergo intramole-
cular epoxide opening by the carboxyl function to generate(1),
or it can lead to polyesters of %ype(10) resulting from
intermolecular oxirane ring-cleavage(Fig 2). Attempted
transformations as conceived above form, in part, the subject

matter of the present investigation.
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FIG.2: CONCEIVED TRANSF(RMAT IONS
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For doing this, we required sufficient quantity
of jalaric acid(6) as the ssarting material. Jalaric acid
is highly susceptible to air-oxidation and its content in lac
resin varies depending upon the degree of exposure ; the
oxidation product being epishellolic acid(11). While
collecting jalaric acid by a hydrolytic proceduré of
igolation, it was observed that jslaric acid is invarisbly
accompanied by considerable quantity(20-25%) of epishellolic
acid(11). At this juncture, it was thought that it would be
convenient if epishellolic acid could be converted into
jalaric acid g=lactone(7), which is an intermediate in
the proposed synthesis of the neutral component(1),starting

from jalaric acid.
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CONVERSION OF EPISHELLOLIC ACID TO JALARIC ACID DERIVATIVE({5)

In some isolation experiments, we got mixture of epishellolic
acid(~ 87%) and jalaric acid( ~13%). The mixture was subjected

4 whereby jalaric acid(present in

to a known H203~ACOH oxidation
the mixture) got oxidigzed to epishellolic acid. This crude
epishellolic acid (TLC: homogeneous; no spofi) on 2,4~DNP spray,
PMR: absence of signal at 9.7 ppm for aldehydic proton) was used

without further purification for the next step(lactonizationm).

1
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In .order to carry out selective Rosenmund reduction of
the carboxyl function at C-7, it is necessary to protect (a)the
other carboxyl function a t C=-3 and (b) the two hydroxyl groups.
This has been readily achieved by making lactone linkage involving
the primary -OH and the C;COOH function. The allylic-OH group

has been protected as its acetates

Epishellolic acid(11) was treated with Ac.0-NaOAc in benzene

2
at reflux temperature for 30 minutes and the product, thus obtained,
reacted with Aczo—pyridine at 300 for 16 hours. The product,

which mainly consisted of two compounds of Rf values 0,63 and
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0.56(tlc, solvent system:benzene/EtOAc/AcOH=6:30:1) in a

ratio of 1:3(PMR), respectively, was chromatographed over 8102
gel/IIA and eluted with benzene containing increasing proportions
of EtOAc. 14% EtOAc in benzene eluted the compound of R, 0063
(nomogeneous to tlc) which, from its IR spectrum(Fig 3)(1710-
1760 cm"1, f-lactone, ~0Ac and -COOH; 1635 cm"1, trisubstituted
B 557 m, €=3.2 x 10°)
and PMR spectrum (Fig 4) (-OCOCH,: s,3H,2.12 ppm; --CEEQOGO—-:Sg

3
OH, 4014 ppm; DO=C(H)-C(H)OAc:m, 2H, 5095 ppm), was

double bond), UsV. absorption spectrum( A

characterized as the acetate(12) of epishellolic acid S-lactone.

16% EtOAc in bengene eluted the compound of Ry 0,56(homo-
geneous to tlec). This was, from its IR spectrum (Fig.5)
(1700-1750 em™!, -OAc and -COOH; 1640 cm™', trisubstituted
double bond), U.V. absorption spectrum( Ag;gﬁ 226 nm,£E7.8 X 103)
and PMR spectrum (Fig.6)(~CH OGOCH3:S,3H, 2.04 ppm;—GHZOAc:

g, 2H, 3.9 ppm, J=11.5 Hz; >0=C-0-0COCHs: s,3H, 2o 15 ppm;
>0=C(H)~C(H)0Ac:d, 1H,5,98 ppm,dJ= 2Hz and >C=C(H)~- c-. a,
1H, 6,75 ppm, J= 2Hz), soon characterized as the diacetate(13)

of epishellolic acid.
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0
Ac . Ac COoH
D ~<CR
|2 : R=CO,H 13
14 : R=CQCl
15: R=CHO

Now, Rosenmund reduction’ of the acid chloride(1k)
may give rise to the targetted compound(15). This acid
chloride(14) ecan be prepared from the acid(12) by treating
it with either oxalyl chloride or thionyl chloride. Because
phosphours impurities, which are often present in oxalyl
chloride, completely inhibit Rosenmund reduction, we

preferred to use thionyl chloride.



The acid(12) was refluxed for one hour with one molar
excess of freshly distilled thionyl chloride(bapa75—76°)
and the residue left after removal of excess thionyl chloride
was subjected to the aforesaid Rosenmund reduction using
xylene as solvent, 5% Pd/BaSO4 as catalyst and quinoline-S
for partial poisoning of the catalyst. The product, after
usual work-up, was separated into acidic and neutral parts.
The acidic part was composed of epishellolic acid(TLC,PMR),
The neutral part, which was homogeneous to tlc(solvent system:
benzene/EtOAc/AcOH=6:30:1) and gave a yellow spot with 2,4-
DNP spray, was the required aldehyde(15)(PMR, >CHCHO: d4,1H,
977 ppm; —ococgﬁz s, 3H, 2.17 ppm; —C§20-00-: 5,2H,4417 ppm;

>0=C(H)~-C(H)=0Ac:m, 2H, 5.9 ppm; identical with the reported

PMR?).

For further establishing the identity of this compound,
an guthentic sample of jalaric acid S -lactone(7) was prepared
by lactonization of jalaric acid according to the reported
method® and converting this lactone(7) into the corresponding
acetate(15) by Ac,0-pyridine method. The comparison of
physical and spectral (TLC,IR,PMR) data revealed that both

the compounds were identical.

Thus, this completes the conversion of epishellolic

acid into jalaric acid derivative(15).



ATTEMPTED SYNTHESIS OF THE NEUTRAL PART

Keeping in view the smoothness with which the -CHO
group in jalaric acid and its derivatives undergoes air-
oxidation and also the Cannizarro reaction which it would
underg06’7’8 under the alkaline conditions to be used in
the conceived reaction sequence, it is necessary to protect
this aldehyde group first. Since a very wonvenient preparation
of jalaric acid $~lactone(7) from jalaric acid was known in
literatureg, we decided to use it for the protection of

-CHO group and then go ahead with the scheme at hand.

PROTECTION OF -CHO GROUP OF JALARIC ACID &-ILACTONE(7)

Jalaric acid §~lactone(7) was refluxed’ with excess
of MeOH and catalylic amount of NHLFCZL for 1.5 hours. The
product was isolated in 96% yield by removing the excess
of methanol, adding water to the residue and extracting
with EtOAc. This product, from its IR spectrum (Fig.7)
(3450 cm"'], OH; 1690-~1730, carbonyl group; 1630 cm"1, tri-
substituted double bond) and PMR spectrum (Fig.8) (CH(BHe),:
bs, 6H, 3.33 ppmy ~COO0Me: s, 3H, 3.78 ppm; )C=C(H)-(‘J(E)OH;
d, 1H, %.77 ppm, J=2Hz and J)C=C(H)-: &, 1H, 6.67 ppm,

J= 2 Hz), was characterized as dimethylacetal of methyl ester

of jalaric acid(16). This was further confirmed from its
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product of hydrolysis(10% H2804 aqueous), which from its
PMR spectrug(Fig 9)(~C§203: bd, 2H, 3.3 ppm; -CO,Me: s,
3H, 3.8 ppm; )C:C(H)-?(g)OH: d, 1H, 4.75 ppm, J= 2,5 Hgz,

»C=C(H)~-: 4, 1H, 6,72 ppm and -CHO: 4, 1H, 9,78 ppm) was
the expected methyl ester(17) of jalaric acid.

meo_  HQ COoMe HQ, COgMe
N N
e r I HoSO @ G- rOHC,"‘
Lchyon (_A——f—cspoH
16 17
Transketalization 10 of jaelaric acid &-~lactone with

143-dioxolan of butan-2-one using p-toluene sulphonic gid

as catalyst resulted in opening up of the lactone ring(PMR:
disappearance of -CH,0CO signal at 4,16 ppm). Also, when
jalaric acid S-lactone was treated with HSCH,CH,SH-BF5.Et,0"

the lactone ring was found open.

An efficient ketal formation from aldehydes by using
HO(OMe); and lanthanoide salts as catalyst is reported!?,
Also, these conditions are reported to be suitable for acid
sensitive moleculeg. With hydrated cerrous chloride as

catalyst, our system(7) behaved, once again, diffeiently
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and the reaction was found to be almost equivalent to using

.XH,.0 combination was, however,

MeOH-NH ,Cl. MeOH»HG(Oﬁe)3-CeCl

4 372
found superior to MeOH-NH4Cl in the sense that with the former
the protection reaction was much faster than the opening up of
the lactone ring (FMR). Analysis by PMR of aliquots taken at |,
diférent infervals revealed that with passage of time the
signal for -Gozﬁg at 3.8 ppm appears at the expense of the
signal for —CHZOCO ot 4,16 ppm. A reaction time of 10 minutes
gave complet;-brotection of ~CHO function, but ~ 75% of

the lactone ring had cleaved(PMR). Complete cleavage of the

lactone ring was observed(PMR) after 30 minutes.

From above, it is clear that the 8 -~lactone ring of
jalaric acid g -lactone(7) is extremely labile under even
very mild acidic conditions and an absolutely neutral condition
is desired %o achieve the above <CHO protection while keeping
the lactone moiety fully intact. BSuch conditions we could
not find in the literature. In view of this defficulty, we
decided to protect the aldehyde group first and then bring

about the lactonization.

FROTECTION OF ~CHO OF JALARIC ACID

Jalaric acid was treated with MeOH-NH4019 for 1.5 hours
at reflux temperature. Usual work-up gave, in ~95% yield,

a product which from its IR spectrum (Fig 10)(3400 cn™', OH;
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2500-2700 and 1680 cm°1, CO0H), UsV. absorption spectrum

( /\EtOH

nex 2:,%% nm, €=T,97 x 103) and PMR spectrum(Fig.11)

(disappearance of aldehydic signal at 9.7 ppm and appearance
of a signal at 3.24 ppm for 6H) was the desired jalaric acid
dimethyl acetal(18).

Me O HQ, COoH
>CH g
MeO

CHaOH

18

LACTONIZATION OF DIMETHYL ACETAL(18)

Now, having got the ~CHO group protected as its dimethyl
acetal, one can not use acidic conditions generally used for
lactonization, as under these conditions the acetal would
cleave back to the starting aldehyde(6). Basic conditions
also obviously cannot be used. Hence, we require neutral

conditions to bring about the lactonization.

Z,ZLDipyridyl disulphide~-triphenylphosphine, a neutral
reagent used for lactonization, is known to act through

activation of -COOH group by converting it into its thio-ester
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which then can be subjected to lactonization!?, 2,2-

Dipyridyldisulphide(DPDS) was prepared from pyridine by

using the following scheme.Of the several procedures

GO~ UG (LD

14-18

available for the preparation of 2-bromopyridine, the

one followed by us was essentially that of CraigM’w°

As a model reaction, we wanted to try this reagent
first with the hydroxy acid(19) which can be readily
obtained from the lactone(20), a material available in
our lab.

oH
OH

19 20

,Lactone(ZO) was hydrolyzed with ethanolic KOH. Usual
work;up gave a product which, from its IR spectrum(Fig.12)
(3500 em™!, OH; 2500-2700 and 1710 cm™', COCH) and PMR
spectrum (Fig.13) ( )C(H)OH: s,1H, 3,73 ppm; -CH,C0H: $,
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2H, 2.31 ppm), was the desired acid(19). This(19) was treated
with equimolar amounts of 63P and DPDS in xylene at ~'30° for
5 hours and the resulting turbid solution added slowly(10 hrs)
to a large volume of refluxing xylene. After an additional
reflux for 5 hours, xylene was removed under reduced pressure
and the product obtained in~90% yield, after chromatography
over Siog/IIB(eluted with benzene), was identical in all
respects with the lactone(20)(PMR, MCHOCO:s,1H,4%.18 ppm and

1

IR, 1720 em™', lactone).

Under the above conditions, no lactonization of jalaric
acid-dimethyl acetal was observed. The reaction was followed

by PMR analysis of the crude praduct.

The lactonization of jalaric acid-dimethyl acetal(18)
was finally achieved by using N,N-dicyclohexylcarbodiimide(DCC),
another neutral reagent used for 1act0nizationj9 and esterificatiQEQ
The acetai(18) was treated with equimolar quantity of DX in
dry and pure EtOAc for L hours at'v30O under continuous flow
of nitrogen. The product, after usual work-up(~95% yield),
was, from its PMR spectrum(Fig.1#)(-CH2000-:S,2H,h.16 ppm.
and -CH(QMg), : bs, 6H, 3.32 ppmJ), tgg_desirad lactone-acetal(21).
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This acetal lactone(21) is the key compound which is to
be condensed with the formate of 16-hydroxy(Z)-9-hexadecenoic
acid(26). This acid(26) has been synthesized from threo-aleuritic
acid(22, natural,m.p. 100-101°C) by following a reported method3.

16 ~-HIDRO%Y~(Z ) ~9 ~HEXADECENQIC ACID(26)

The threo~acid(22) was first converted, in 94% yield,
into a trans-acid(24) by treating it first with HC(OEt)3-¢COOH
and then with alcoholic alkali. This trans acid(24) gave, on
trans~hydroxylation with 3202~HC00H, drythro-aleuritic acid(23)
(92% yield), which when subjected to the conditions outlined
for the preparation of (24) above, furnished a viscous liquid
essentially containing(25). This(25) was passed through a
column of Sioggel/IIA using 25% EtOAc in benzene as eluant to
give pure 16-hydroxy-(Z)-9-hexadecenoic acid(25) in 90% yield.



HOH »C (CHy )5 H
H (CHe}7CORH

22

C
HOH2 C(CHp) 5\ /H

FORMATE OF (26)

191

HOHClCHos  OH
;$c-d£jﬂ
HO H (CH2)7C02H
23
H\ /H
C—
SN
ROCH,(CHo) 5 (CHe)7CO2H
25 : R==H
26 : R=HCO

Sukh Dev and c:o-workers3 have prepared this formate by

treating the hydroxy-acid(25) with acetic-formic anhydride for

24 hours at 25-30°C.

Obtaining anhydrous formic acid for the

preparation of acetic~formic anhydride is a laborious job.

Also, the preparation of acetic-formic anhydride from CHBCOCI

and HCOONa is time consuming(6-8 hours). We have simplified

their procedure as it was found that cis acid(25) on refluxing

with 80% HCOOH for 5 hours followed by removal of the excess

HCOOH under reduced pressure and usual work-up including

purification(passing through a column of 810, gel/IIA using

20% BtOAec in benzene

as eluant) results in the pure(26)
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(PM, IR). Under almost the same conditions, cholic acid
has earlier been converted into its triformyl derivative

by Cortese and Bauman21.

ATTEMPTED CONDENSATION VIA ACID CHLORIDE FROM(26)

Esterification of an acid with an alcohol via the acid
chloride from the former is well known and a commonly used
reaction. This procedure has been followed by Sukh Dev and
co-warkers3 for esterifying the cis acid(26) with the alcohol
(7, i.e. jalaric acid §-lactone). Here a@lso, we used the
same procedure for esterifying the acid(26) with the alecohol(21).
The product was separated into acidic and neutral parts. The
acidic part was composed of the cis acid(26) (IR,PMR). PMR
analysis of the neutral part revealed cleavage of the acetal
function with the esterification/condensation reaction going
alright. The pyridinium hydrochloride formed during the course
of the reaction is believed to be responsible for the undesired

cleavage of the acetal function.

ATTEMPTED CONDENSAT ION USING DCC

Esterification of acids with alcohols using N,Nﬁdicyclohexyl—
carbodimide(DCC) is also a well known reaction®C. After the
failure of condensation yia acid chlori&e method above, we
thought of using DCC for the above-said condensation without

isolating the alcohol(21) in the lactonization step.
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After the lactonigation reaction was over, equimolar
amounts of DCC and the acid(26) were added and the mixture
stirred at room temp. for 5 hours. Product(s) was/were
isolated by filtering off the precipitated N,Ntdicyclohexyl—
urea(DCU), followed by removal of the solvent under diminished
pressure(250 torr). From the PMR spectra of the compounds(7),
(12), and (21), it is clear that once the ~OH group of(21) is
esterified the signal for the proton on carbon bearing this
-0H in(21) should move downfield to ~6 ppm and also the region
from %.5 to 5.0 ppm should be completely devoid of any signal.
Moreover, as the olefinic proton of(21) also appears at ~ 6 ppm,
the ratio of the area of the signal at ~6 ppm to that of one
at 5,37 ppm(a triplet for the two olefinic protons in the acid
26) should be 1:1. We analyzed the PMR spectrum of the above
product in these terms and found that no esterification had
taken place. To confirm it further, we chromatographed this
product (containing the slight excess of DCC and the unpreci-
pitated DCU) over SiOQgel/IV using benzene containing increasing
proportions of ETOAc as eluant and isolated the two components,
(21) and (26), separately (PMR). In place of EtOAc, we have
used other solvents like THF, dloxan, and benzene and refluxed

the reaction mixture(16 hours) but with no fruitful avail.




FUTURE PROSPECTS

It was soon realized that when a 1:1 mixture of (21)
and (26) was treated in benzene with 0.01 molar excess of

22 and catalytic amount of molybdenum

tert-butylhydroperoxide
stearate followed by reflux(5 hours) and work-up(benzene and
excess of the reagent were distilled off, the product taken

up in benzene and washed with water) it resulted in,contrary

to our expectations, faster epoxidation of the double bond

in (21) than the one in (26) (PMR). So, one has to have
selective epoxidation of the double bond in the acid part

(26) over the one in the alcohol part(21) by using some

other selective epoxidation reagent, if one wants to carry

out this epoxidation after the condensation/esterification
step. Bearing in mind that here one is dealing with a material
(21) having an acetal group(labile to acidic conditions) and

also a §-lactone ring(susceptible to basic conditions), the

epoxidation reagent, hence, should be perfeély neutral.

We preferred epoxidation prior to esterification.
Epoxidation of the cig acid(26) has been easily carried out
by refluxing (5 hours) it in benzene with tert-butyl hydro-
peroxide and catalytic amount of molybdenum stearate. The
residue,left after removal of the solvent and the excess reagent,
was passed through a short column of 8i0, gel/IlIA using 20%

EtOAc in benzene as eluant. The product, from its IR spectrum
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-1 1

(Fig.15)(1715,2500-2700 em” , COOH; 1730 cm” ', ~OCHO) and

PMR spectrum (Fig.16) (absence of olefinic protons at 5.27 ppm),

was characterized as the epoxide(27).

H H

\\\C__"—‘G//’
N
B ocag.(0H2)5/ O \(052)7. CO.H

2

27
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EXPER IMENTAL

For general remarks, see PART A~ CHAPTER-II under

experimental.

OXIDATION OF JALARIC ACID TO EPISHELLOLIC ACID(4%)

20 ml of a mixture of H,0,(6.9 wl, 30%) gnd AcOH(21 ml)
was added with shaking to a mixture(3.2 g) of epishellolic a¢id
(~87%) and jalaric acid(~13%). It was warmed for 20 minutes
at water bath temperature and the material kept at ~30°C for
20 hours. Water(7 ml) was added to it and the product freed
from AcOH in vaccuo(30 mm) to yield white powder (~ 3.2 g,
yield = ~100%). PMR(no signal for aldehydic proton at 9.7 ppm)
of the product showed complete oxidation of jalaric acid

(present in the mixture) to epishellolic acid.

ACETATE OF EPISHELIOLIC ACID & -LACTONE(12)

Crude epishellolic acid(0.108 g, as obtained above),
Ac,0(0.4 ml), and NaOAc (0.026 g) were refluxed in benzene
(8.5 ml) for 20 minutes. The reaction was quenched by
pouring the mixture into water (10 ml). It was stirred and
let stand for an hour to complete conversion of Ac20 to AcCH,
The benzene layer was separated and the agueous phase extracted
with EtOAc(5 ml x 3). The combined extract was washed with
water(8 ml x 2) and brine(8 ml x 1). Drying and solvent removal
gave a material( 0.093 g) which was dissolved in pyridine(1 ml)
and Ac,0(0.5 ml) and kept at ~30° for 18 hours. Most of the
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pyridine and excess of Ac,0 were removed wnder vacuum(15 mm)
at ~ 40°C. Water(10 ml) was added to the residue (0.105 g)
and extracted with BEtOAc (5 ml x 3). The combined extract

was successively washed with 10% HC1 agueous(5 ml x 3),
water(5 m1 x 3) and brine(5 ml x 1). Solvent removal gave

a crude product (0.091 g) which showed two spots on TIC

(sz 0.63 and 0.56, solvent-system: benzene/EtOAc/AcOH=6:3031)

The above mixture(0.090 g) was chromatographed over 810,
gel/ IIA(7 g, 21 x 1.0 cm) and eluted with benzene containing
increasing proportions of EtOAc. 14% EtOAc in benzene eluted
§~lactone acetate(12) as a foamy solid (0.025 g, Re= 0663).

IR Spectrum: 1710~1760 cm"1(carbonyl groups) and 1635 cm™

EtOH
max

237 nm, €3.2 x 10°. PMR spectrum: ~0C0CH, (s,3H,2.12 ppm),
g
-CH,0C0 (s,2H, 4.1% ppm), »>C=C(H)—C(H)OAc(m, 2H, 5.95 ppm) and

(trisubstituted double bond). U.V.absorption spectrum: A

2
a quaternary methyl(s, 3H, 1.2 ppm).

16% EtOAc in benzene eluted epishellolic acid di-acetate

(13, 0.035 g, foam, Ry = 0.56). IR spectrum: 1700-1750 cm-1,

carbonyl groups and 1640 cm“1, trisubstituted double bond.

U.V.absorption spectrum: ALeon 226 mm,€ 7.8 X 103). PR

{
spectrum: -GH20000H3(S, 3H, 2.0k ppm),)C:C-C(H)OCOCH3(S,3H,
2.15 ppm), -CH,0Ac(bq, 2H, 3.9 ppm, J= 11.5 Hz), >C=C-(‘3(_H_)
OAc(d,1H,5.98 ppm, J=2Hz), »C=C(H) (4,1H,6.75 ppm,J=2Hz)

and a quaternary methyl(s,3H, 1.15 ppm).
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ACETATE OF JALARIC ACID & -IACTONE (15): ROSENMOND REDUCT ION

Epishellolic acid 8-lactone acetate(12, 300 mg) and
thionyl chloride (0.2 ml) were heated to mild reflux( 1 hour)
under anhydrous conditions. The excess thionyl chloride was
removed at room temperature(30°0) under vacuum to give the
corresponding acid chloride(14, 335 mg, yield=~99%). 5% Pd/
Ba80, (40 mg), quinoline-8 (4 mg) and dry ortho-xylene(15 ml)

were placed in a 25 ml three necked r.b.flask which was equipped
with a reflux condenser, magnetic stirring and a gas bubbler.
The reflux condenser jacket was left empty and, while a slow
stream of hydrogen was passed through the stirreé catalyst-
suspension, this was heated to distill off ~5 mwl of the solvent
(xylene) through the condenser to ensure anhydrous condition.
Heating was interrupted, the water circulation through the
condenser started and the above acid chloride(335 mg, dissolved
in 2 ml of xylene) added. Hydrogen flow was increased(100
bubbles per minute) and the content of the flask refluxed

for 6 hours. Xylene was removed under Treduced pressure(10-20 mm)
at 40-50°C, water(10 ml) was added to the residue(280 mg) and
this was extracted with EtOAc(S ml x 3). The combined EtOAc
extract was successively washed with cold 5% NaHCO3 agueous

(5 ml x 2), water(5 ml1 x 2) and brine(5 ml x 2). Drying and
solvent removal under reduced pressure(200 mm) at ~40°C gave
jalaric acid SB-lactone acetate(15, foamy solid, 0.22 g,

70% yield).
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IR spectrum: 1710~1760 cm"1( carbonyl groups).PMR

spectrum: OCOC§3(S, 3H, 2.17 ppm), —uH 0C0(s,2H, %.17 ppm),

>C= C(H)-—C(H)OAc(m, 2H, 5.9 ppm), >CH—uHO(d 1H, 9.77 ppm,
J= 1.5 Hz) and a quaternary methyl (s,3H, 1.23 ppm). These

data are in complete agreement with the reported valuesa.

JALARIC ACID © ~LACTONE(7) AND ITS ACRTATE(15) FROM JALARIC ACID

Jalaric acid(2.2 g), Ac,0(8 ml) and NaOAc (0.50g) were
refluxed in benzene(170 ml) for 20 minutes. The reaction was
guenched by pouring the reaction mixture into water(200 ml).
It was stirred and let stand for an hour to convert A020 into
AcCH. The benzene layer was separated and the aqueous part
extracted with EtOAc(60 ml x 3). The combined organic extract
was separated into acidic(0.78 g) and neutral (1.5 g) parts
using cold 5% NaHCO3 aqueous(50 ml x3). This neutral material
on TIC showed two spots of R. 0.72 (minor) and 0.60(major)
(solvent system: benzene/EtOAc/AcOH=6:30:1)which have earlier
been identified2 as (15) and (7), respectively. In our

hands, the content of (15) in the neutral part has been varying,

in several experiments, from 10 to 15% (PMR).

DIMETHYL ACETAL OF METHYL ESTER OF JAIARIC ACID(16)
(a) NH, C1 CATALYZED CIEAVAGE OF S ~LACTONE

NH%CI(S mg) was added to a solution of jalaric acid
§ ~lactone (7, 50 mg) in dry methanol (2 ml). A vigorous
reaction resulted which was allowed to subside by itself

(20 minutes). Reaction contents were heated at re¥lux for 1.5 hrs-



Excess methanol was distilled off and water(5 ml) added

to the residue. It was extracted with EtOAc(5 mlx3) and
the combined extract washed successively with cold 5%

NaHCO, aqueous (5 ml x 2), water(5 ml x2) and brine(5 ml x1).

Drying and solvent removal gave the title compound

(16, 55 mg, 85% yield).

R spectrum: 3450 cm™ (OH), 1690-1730 em™ ' (~C=0) and

1630 cn™ (trisubstituted olefinic bond). UV absorption

EtOH

Maax 235 nm, €=1.6x 103. PMR spectrum:

spectrum:

OMe
~CH<5ME (bs, 6H, 3.33 ppm), =-COOMe(s, 3H, 3.78 ppm),
>c=c:6-g(§)0H(d,1H, 4,77 ppm, J=2 Hz), >C=C(H)- (d4,1H,
6.67 ppm, J=2 Hz) and a quaternary methyl(s, 3H, 1.17 ppm).

METHYI ESTER OF JALARIC ACID(17)

10% H,50, aq(3 ml) was added to a solution of the above

dimethyl acetal of methyl ester of jalaric acid(16, 55 mg) in

benzene(3 ml). This was gently refluxed(6 hours) under nitrogen.

Benzene was removed under reduced pressure(100-150 mm) at water

bath temperature and the residue diluted with water(5 ml).

It was extracted with EtOAc (5ml x2) and the combined extract
washed successively with 5% NaHCO, aq( ml x 2), water(bkmlx2)

and brine(* ml x 1). Drying and solvent removal under reduced

pressure(150-200 mm) at water bath temperature gave methyl

ester of jalaric acid(16, 40 mg, 83% yield).
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PMR spectrum: -CH,OH(ba, 2H, 3.3 ppm, J=8.5 Hz),
-CO0Me (s, 3H, 3.8 ppm), >C=C-&(§)0H (d, 1H, 4.7 ppm,
J= 2.5 Hz), >C=C(H)(d,1H, 6.72 ppm, J= 2.5 Hz), )CH-CHO
(d, 1H, 9.78 ppm, J= 2.5 Hz) and a quaternary methyl
(s, 3H, 1.2 ppm).

(b )_ACe,CJ.“.% CATALYZED CIEAVAGE OF © -LACTONE

Y

Trimethyl orthoformate(0.7 ml) was added to a solution of
jalaric acid §-lactone(7, 56 mg) in 0.4+ M methanolic solution

of CeCl,.7H,0 (0.5 m1). The solution was kept at room

3
temperature(rvBOOC) for 10 minutes and then poured into cold
NaHCO3 aq(10 ml, 5%, at 0-5°C), It was extracted with EtOAc

(5 mlL x 3) and the combined extract washed with water(5 ml x2)
and brine(5 mwl x 1). Drying and solvent removal gave a material
(0.056 g) which consisted of 21(~ 25%) and 16(~ 75%)(PMt). This
mixture (56 mg) was again dissolved in 0.4 M methanolic solution
of CeCly.7H,0 (0.5 ml) and trimethyl orthoformate(0.7 ml) was
added to it. This was kept atrv30°C for 30 minutes. The
@orknup(as described above) gave a material (60 mg, 83% yield)
which,from its PMR spectrum,was (16), the dimethyl acetal of

methyl ester of jalaric acid.

JALARIC ACID DIMETHYL ACETAL(18).
NE, C1(0.15 g) was added to a solutlon of jalaric acid(1.0 g)
in MeOH(15 ml). After the vigorous and exothermic reaction

subsided(30 minutes), the solution was heated at reflux for
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15 hours. Excess methanol was distilled off and water(20 ml)
added to the residue. It was extracted with EtOAc(10 ml x3)

and the combined extract washed with water(10 ml x2) and brine
(10 m1 x 1). Removal of the solvent at water bath temperature

gave- jalaric acid dimethyl acetal(18; 1.04 g, 88.5% yield).

1 1

IR spectrum: 3400 cm”1(0H), 2500-2700 cm” ' and 1680 cm™

(GOOH) and 1630 em™ (trisubstituted double bond). U.V.absorption

spectrum: Aiggﬂ 233 nm, € =7.99 x 103. PMR spectrum: CH<ig%§

(bs, 6H, 3.24 ppm), )CH CH(OMe), (d,1H, %.22 ppm, J = 8 Hz),

|
>C=C-C(H)O0H(d, 1H, 4.51 ppm, J = 2.5 Hz), )C=C(H)-(d,1H,6.47 ppm,
J=2.5 Hz), and a‘quaternary methyl(s, 3H, 1.0 ppm).

ATTEMPTED DPDS INDUCED ILACTONIZATION OF (18)

Jalaric acid dimethyl acetal(18, 0.16 g, 1 m mole),triphenyl
phosphine (0.20 g, 1 m mole) and 2,2-dipyridyldisulphide(0.11 g,
1 m mole) were taken in dry xylene (5 ml) and stirred at ~30°C
for 5 hours under a slow stream of dry nitrogen. The resulting
turbid solution was diluted with xylene(10 ml) and added slowly
at 10 minutes intervals extending over 15 hours to refluxing
xylene(100 ml) under a slow nitrogen current. BRefluxing was
continued for another 10 hours when xylene was removed under
reduced pressure{10-15 nm) to furnish 8 crude product(0.47 g)
which,from its PMR spectrum,was the starting material(jalaric

acid dimethyl acetal; 18) only.



PREPARAT TON OF THE HYDROXY ACID(19)

A solution of the lactone(20)4 g) in 20% ethanolic KOH
(2.5 ml) was kept at ~30° for 20 hours. The alkaline solution
was freed from EtOH on water bath under reduced pressure(150 mm)
and the agueous residue diluted with water(50 ml). It was
extracted with ether(20 ml x 2) to remove the unreacted lactone,
if any. The aqueous portion was acidified(20% HCl, 17 ml) to
pH 6 and extracted with ether (25 ml x 2). The combined sther

extract was washed neutral and dried. Solvent removal gave the

hydroxy acid(19; 3.98 g, ~937yield).

IR spectrum: 3500 em™' (OH) and 2500-2700 and 1710 em™!(COCH).
PMR spectrum: >C(H)OH(s, 1H, 3.73 ppm), ~CH,COOH(t,2H,2.31 ppm,
J= 8 Hz) and four quaternary methyls(3s, 0.85 ppm for 3H, 0.9 ppm
for 6H and 0,95 ppm for 3H).

DCC _INDUCED IACGTONIZATION QF (18): PREPARATION OF (21)

Jalaric acid dimethyl acetal (18, 65 mg, 0.2 m mole) and
N,Nldicyclohexylcarbodimide( 46 mg, 0.22 m mole) were taken in
purified EtOAc (5 ml) and the solution stirred at ~ 30°C for 4.5 hours.
The precipitated N,Nidicyclohexyl urea was filtered off and the
filtrate freed of the solvent, under reduced pressure (200 mm).
Redigsolution in EtOAc(2 ml) and filtration removed a further
small quantity (10 mg) of dicyclo hexyl urea. PMR of the product
(80 mg*),obtained after solvent removal,showed it to consist of

(21) and dicyelohexyl urea.

* Dicyclohexyl urea could not be removed completely.
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OMe
PMR spectrum: ~CHC (s, 6H, 3.32 ppm), -CH,-0CO(s,
OMe —
. e
oH, 4,16 ppm), )C=C-C(H)OH(bs, 1H, W.72 ppm), »C=C(H)-(ill-
resolved 4, 1H, 6,02 ppm), a quaternary methyl(s, 3H, 1.1 ppm)

and signals for dicyclohexyl urea.

FORMYLATION OF 25(26)

A solution of 16-hydroxy-(Z)-9~hexadecenoic acid(25; 1.08 g,
L m moles) in 80% HCOOH aq(8 ml) was refluxed for 5 hours. The
excess HCOOH was removed under reduced pressure(100 mm). Water
(10 ml) was added to the residue(1.40 g) and extracted with
EtOpc( 10 ml x 2). The combined extract was washed with water
(5 ml x 2). The crude product(1.30 g),obtained after removal
of the solvent,was passed through a column of 810, gel/IIA(10 g,
5 x 2.2 em) using benzene containing increasing proportions of
EtOAc. The pure product (1:18 £y 99% yield),which eluted with
20% Et;0Ac in benzene(20 ml x 5),was the formate (26).

JR spectrum: 3400 cm™ (OH), 1710 and 2500-2700 cm™ (COOH).
PMR spectrum:CH,COH(Y,2H,2.3 ppm, J= 6.5 Hz), -CH,O0CHO (t, 2H,

)""012 F)pm, J'.T‘- 605 HZ), -C(E):C(_H_) (t,gﬂ’ 503 ppm’ J:—' 5 HZ) and

~CH,0CHO(s, 1H, 7.97 ppm).

2



o
R
-3

PREPARATION OF THE EPOXIDE(27)

A solution of the olefin(26; 1.0 g) and molybdenum ste-
arate (0,10 g) in benzéne(15 ml) was refluxed for 5 hours.
Benzene and excess of the reagent were removed by distillation
under reduced pressure(100 mm) and the residue(1.12 g) was
filtered through a column of 8102gel/IIA(1O g, 10 x 1.5 cm)
using benzene containing increasing proportions of EtOAc.

20% EtOAc in benzene(20 ml x 5) eluted the epoxide(27; 0.98 g,
98% yield).

T spectrum: 1710 and 2500-2700 cm™ (COOH) and 1730 cn™

(-OCHO). PMR spectrum: -OCHO(s, 1H, 7.98 ppm), -CH,O0CHO(t,
oH, %.13 ppm, J = 6 Hz) and -CH,COOH(t, 2H, 2.31 ppm, J= 6 Hz).
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