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TOWARDS LANCEOL SYNTHESIS

ABSTRACT

"In this Chapter is described an attempt directed
touwards the synthesis of lanceol by oxiranse-allylic alcohol
farrangamant of the C,.-oxide (36). As the targetted
compound cauid not be obtained, the sffect of a number of
reagents on easily available and closely similar oxide (39)
was investigated. The various compounds obtained during this

study have been fully characterised.



JOWARDS LANCEOL SYNTHESIS

INTRODUCTION

Lancsol (1) is = sesquiterpenic allylic alcohol

ocourring in the essential oil of Santalum lancaolatum1

and Osyris teunofoliaz. Although, it was isolated as

garly as 1928,1 its presently accepted structural formula

‘was determined only in 19513*% sSince then several

synthesés of lanceol havs been'rspgrted‘(5‘10)

()

PREVIOUS SYNTHESES

Manjarrez and his co~uorker35 were first to report
a successful synthesis of Z-lanceol (11). The synthesis
is based on the Diels-plder addition reaction bestween

'isopréna (2) end methyl vinyl ketone (3) to give the o



ketonic precusor (5) which was further convertsd to
racemic Z-lanceol {11) by a sariss of conventional
reactions (Fig. 1).
[
The route developed by Vig's gr0up7 involves Wihtig
reaction of sthyl-K-disthylphosphonopropionate (22) on

3

Y:methylene-YL(d—thhyl-z& -cyclohexy 1) ~butanel (19) as

a key step for the synthesis (Fig. 2).

The route conceived by Akutagawa and Utsuka8 embodies
elegant regioselective isporane insartion into an allyl-
magnesium bond. Thus, a THF solution of’Z—(dLmathyl-f;
cyclohexyl)-allyl magnesium chloride (23) prepared from
10-chloro-1,8~p-menthadiene when treated with isoprens (2)
in the presence of Cp,TiCl, (Fig.ls) followed by oxidation
gave the mixturs of Z and E-lanceols (11:21) in the
ratio of 114,

"The synthesis by Katzenellenbogen and Crumrineg is
based on the selective Y-aldylations of ths disnolate
anions daerived frome,RB-unssturated scids. Thus, ¥ -alkyla-
tion of tiglic acid copper dienolate (28) provides a

convenient synthesis of dl-E-lanceol (21) (Fig. 4).

107



0 9
= 1
T | > +
2 3 4 5
\[2
0 0
| | COOEt cf
: COOEt
et <3
| | 6
g | COOMe COOMe .
- z
b
0
6/7; é;
COOMe CH.OR T CHyoH

10 2 18

REAGENTS. 1. DIELS - ALDER REACTIONJSB; 2. NaH/{Et0)CO;
3.MeOOC\ /CHzBT 4. KOH,A, ‘
' C=C NaH ‘5 OH .
Me”. “H -Lon 7
6. LAH,; 7. CH20H~CH20AC; 8. Ph3 =CH2

FIG:1

———————



| CN 1
0 1 COOEY COOEt ;
— | —> —
12 ) 14
CN
CHOH AR COOH 5 CH.OH N
15 16 17
O"‘CH-‘;CHZ 7
VAN CHO 8
I8 19
2
COOE? g ~ OH
< -.__:_—>
20 21

REAGENTS: 1. Et00C—CH,CN/KF; 2. Hy/Pd-c; 3. NaBH;
4: NaOH/EtOH/[QH ; 5° HOOC-COOEY, LAH;
6. EtOCH=CH, /(MeCO0) Hg; 7. A;

8. NGH/(EtO)2 P(O)((ZZ};)(MQ)COOEE 9.LAH.

FIG: 2



]
—
+ 2\,7
MgCI ‘ 2 “
?/\/L\/ + )
OH
11:21=114 =

21 i

REAGENTS: 1. CpyTiCly/60 70°; 2. BF;0Et,; 3.H,050q. KOH

FIG: 3
? | 23,
OH
N v
27
T
ch® ol
v
28
< 5 _
P OH Z
_ 7 COOMe
29

21 T

——

REAGENTS. 1, BuLn/TMEDA;Z.Oz 3.Na,50,; 4. CH NZ’S LAH |

2773
FIG:4 |



’ S—Me
Me H ‘ ’
1
> :C< L P Cl’—l C= ERN
H CHoMgCl HL Me
2 31
H IjLHZ
M ~ \S“—--Me S
32
........é.....) 56
Z\cH-(SMe), : _ N O
3 34
y H

z

oot
N . * H‘
REAGENTS : 1 C52;2-Mel; 3.LDA /Mel; 4. H SWCUCIZ/CUO, 6.LA

FIG:5



187

' 0
=~ =

—
% b
Q/VL )
=
7 CH20H = OH
~ | ' ' 37

REAGENTS : 1. CH.=CH-COMe,A; 2. MezsiO):CHz

2

FIG: 6 scHeme FOR THE SYNTHESIS OF LANCEOL



0 A
O o

\

Julia -and Cazes1D synthesised E-lanceol (21) by ‘a
novel conjugate addition of organo-lithium rsagent to

the isoprene dithioacstals (Fig. 5).

PRESENT WORK

As tan be seen from above, the first two schemes
involved total synthesis starting from simple molecules
while the remaining cases involved addition of Cg unit

to limonene. Our approech is based on 10 + 4 + 1 sequencs.

The synthesis of C,4~ketone (35) (described in
Chapter IV) prompted us to use it as a key intermediate

for the synthesis of lanceol.

"The strategy adoptsed consists in converting this

ketone (35) to the corrssponding C,. oxirane (36) with

15
the use of Corey's selective methylsns transfer reagent

11
— dimethylaxnsuifonium\methylide as shown in Fig. 6.
Cleavage of the C-0 bond of the spoxide ring could be
expected to occué under acid-catalysis st the most
substituted carbon. 3 -Proton slimination then should
lead hopefully to thermodynamically controlled ﬁixture of

E- and Z-lanceOI.
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The €, ,~ketone (35) could bs‘aaeily‘converted to the
8poxy cOmpound, i,e., 1,Zbepoxy-e-(dﬁmethyl—cyclchex—S,-
enyl)-2-methy l-hept-6-ene (36) in over 74% yield by Corey's
procedurs11 using dimethyloxosulfonium methylide. The
spectral data of this compound was in conformity with

structural requirements of (%6).

" This compound ﬁ;SHédﬂ (m*, m/e 220) shows in its
IR spectrum (FigiVI-1) absorptions at 1260, 1110 em™
5 -1
(Cilt—s; 895 cm (=EH2). Its PMR spectrum (Fig? IV-2)
L
shows ‘signals at 2.42 ppm (2H, s, cﬁgjb); 1.25 ppm (3H, s,
§§3-q:g). 4.72 ppm (2H, bs, CH,=C-) 5 5.34 ppm (1H, bs,

CH,-C=CH)3 1.64 ppm (3H, s, CH,=C=C).

This epoxide (36) on shaking with a slurry of silica-
gel (grade IT1a) in hexans fOr 6 hrs;’ under N, gave a
complex mixture of products. The PMR spectrum'cf the
product, however, did not contain any detectabls signals

attribytable to protons on lanceol molecule,

At this time it was felt advantageous to carry out the
epoxlde cleavage reactions on an easily avallable and
closely similar model system to arrive at a suitabla

reagent and reaction conditions which may lead to the



desirad allylic alcohol, These conditions then can be
duplicated to effect the clsavage of the epoxids ring

in (36) to give lancsols,

1, 2~Ep0xy-4-(2’ , 27 ’ & ~trimethyl-cyclohexyl)-2-
methyl-butane (39) derivad from tetrahydroionone (38)
appsared as an ideal mddel system for such studies.

B -Ionone on hyd’rogenation gave tetrahydroinn;:l uhich on
chromic acid oxidation gave tetrahydroionone (38),

Latter gave (39) in 75¢ yield by Corey's procedure.11

No

Me 58(0) =CHy 0

Pl

(38) o (39)

The IR spectrum {Fig? IV-3) of (39) shous absorptions
at 2920, 1270, 1220, 1110, 1070 and 905 cm '. Its PMR
spéctrUm {Fig% VI-4) shows signals at 2.40 ppm (24, d,

J = 2 Hz, -6?35_2}; 1.25 ppm (3H, s, Cﬂ_z-E-D); 0.94 ppm,

0.87 ppm (6H, s, methyls).

[y



It is established that base-catalised rearrangement
of epoxides t0 allylic alcohols is highly regioselective,
involving proton abstraction by ths bass from the least

12

substituted carbon atom © to give in general, kinstically

controlled allylic alcohols.

From the studies on acid-catalised clsaVagés13 it
is known that bond brsaking is far advanced in the transi-
tion state and thus, the stability of the intermediate
carbonium ion bscomes an important factor. This would
th§rsfore lead to a transition state of ths type (A) where

the developing carbonium icn is stabilized by the

&
Ve 5 —H )
-7 ’ e
\Ea"’ cl H BN
/ l ) /C"‘"CHE OH
RCH, 4 R —c¥
(a) = : (B)

methyl group. Subsequent elimination should then give the
thermodynamicelly controlled allylic alcohol (8).

Keeping this in view, following rszgents wers selscted

for cleavage studiess

~



Tabls 1 3 Effect of various reagsnts on
142-epoxy-4-(Z,Z, 6-trimethyl-
cyclohexyl) ~2-methyl-butans {37)

19>

Product distitibution %*

No, Rsagent Hydro- Alde~ Keto- Allylic Ally- Gly-
i carbons ?zf; ?f_) a%ciyol lic ?ii) Dimsr
40 38 41 alco- 43
L hol(42)
11 NEDH”AIZDS had bl 11'05 18.2 had 2703 2402
20 ZnD-'RlzDS - - - ,59a1 - 5.4 11-0
3 1% Aq.' methans
~sulfonic acid - - - - 5.7 38,3 29.2
A- Nafiﬂn et 17.6 7-5 T - 32.8 32.7
‘5, 1% Ag. perchloric
’ aCid 3-7 10.6 11-9 - - - 60'9
6. Boron phosphate 17.7 27.8 5.3 - . - - 39,8
7. Titanic acid 15.5 17.8 3.5 - - -
8. Picric acid a complex mixture
9, MgO-catalyst No reaction,.

*Enfrz 1-43 Product distribution represents pesrcentage of

chromatographically isolated products. :

Entry 5-73; Prgduct analysis is that of distillate by GLC (10%
carbowax, 200°C). The distillate contains glycol 43 (only

traces, PMR) which does not show up in GLC and hence is not

considered, . , \
Entry 5~63 The whole residus left after distillation is

‘taken as dimer (on the basis af PMR spectra)

Entry 7: Residue constituted 41.3% which appeared as
polymeric material.
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1) NéDH—AIZD3

2} Nafion'®

3) Methanesulfonic acid
16

4) Zno-Al,04
5) Perchloric acid

£) Titanic acid

7) Boron phosuhate17
8) Picric acid
) Ngo-cataly§t18

Behaviour of these reagents on the model époxide
7/ / /
viz., 1,2-epoxy-44{2 ,2 ,6 ~trimethyl-cyclohexyl)-2-methyl-
butane{39) was investigated and the products obtained are

summarised in Table 1.

The structurs of the isolated compounds is firmly

hased on thse spectroscopic svidence as glven belows

A ' )
4-(7,7, 6-Trimethyl-cyclohexyl) -2-methy l-butraldehyds (40)

- RRT 1.03 Rf 0.45

This aldehyde {C,,H,c0, M, m/s 210) displays in its

IR spectrum (Fig: ¥1-5) absorptions st 2700, 1730 cm"1

_ {-CHO), 1ts PMR spectrum {(Figt VI-6) shows signals at

(%]



CHO

(40)

A

0.82 ppm, 0.87 ppm and 0.94 ppm (9H, methyls); 9.95 ppm
(1H, d, 3 = 2Hz, -CHO)}; 1.07 pom (3H, d, J = 7 Hz, CH,-C-
CHO).

’ Ve ‘ )
4-(2,5,6-Trimethyl~cyclohaxyl)—2-methylene~butanef1~ol(§1)

RRT 1.773 Rf 0.35

This alcohol (c14 ,gD 3 My m/e 210) displays in its
IR spectrum (Fig? vI- 7) absorptions at 3325, 1030 cm -1

(-0H) and 900 om™' (=CH,). Its PMR spectrum (Fig? VI- 8)
\=CH,

OH

(41)

shows signals at‘U.BS ppm, 0.9 ppm and 0.95 ppm (QH, msthyls);
3.96 (2H, s, C-CH,0H); 4.78 ppm and 4.55 ppm (24, tuo
singlets, CﬂQ“C*CHZGH).
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4-({,5,ErTrimathyl-cyclohexyl)ez—mathyl-but-z—ene—1—ol

(42) RRT 1.25 R, 0.3,

This alcohol (C,,H, 0, M, m/e 210) displays in its
IR spectrum (Fig: IV-9) absorptions at 3325, 1010 cm-1 (-0H).

OH

42)

Its PMR spectrum (Fig: VI-10) reveals signals at 0.84 ppm, 0.90 p
and 0.97 pom {9H, methyls); 1.65 ppm (3H, S, Cﬂg—C=C); 5.32 ppm

(1H, bm, -CH=C-CH,)3 3.86 ppm (2H, s, C-CHyOH) «

7

L A

4~(2,2, 6-Trimethy l~cyclohexyl) -2-methyl-butane-1,2-di01(43)

RF 0.06

This glycol (E14H2802, N+, m/e 228) shows IR absorptians
(Fig: VI-11) at 3380, 1060 om | (-OM). Its PMR spectrum

OH

OH

(43)
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(Fig!.V1-12) shous follduing structural festurss: 0. 90 ppm,
0.95 ppm and 0.83 ppm (94, methyls); 1.12 ppm (3H, s, CHy -

C-0H); 3.34 ppm (2H, s, C-CH,OH).

In practically all casas chromatography or distillation
yielded a non-distillable material which could be purified
by rechromatogranshy into a gingle spot matsrial, This

apparently is a dimeric compound.

This dimer R, 0.50 shows in its IR spectrum (Figs VI-13)
absence of hydroxyl, kstonic or olefinic absorptions.

fRbsorptions are'shown at 2930, 2870, 1100, 970 cm-1.

Its PM? spectrum (Fig: VI-14) shows msthyl signals at
0.B82 pom, 0.89 ppm and 0.33 ppm_along with signals at

4367 ppm and 3.51 ppm.

-Although, the products obtained from ths above series
af reactions can be rationalisad on the basis of known
oxirane cleavags mechanisms, ounp approabﬁ towards ths
synthesis of lanceol was rsndered unsuccessful dus to
fPailurs of the 1,1-disubstituted epoxide to transform into
the thermodynamically stable allylic alcohol, Only with

one reagent viz. methanesulfonic acid, was tha required

o
b
at



-ty
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transformation achieved., However, the rather louv yields
(5.7%) forced us to abandon this approach for the

synthesis of lanceol.



EXPERIMENTA AL

s

For general remarks see Chapter II. GLC analysis
were carried out on 10% carbowax column at 200°C. 'Rf values
are given for 20% disthyl ether/petroleum ether solvent

syetem,

-~

i Id 7
1y2-Epoxy~6~{4-methyl-cyclohex-3-enyl)-2-msthyl-hept-6~ene

(36)

R mixture of sodium hydride (0.036g, 50% dispersion in
oil, o0il freed by repeatedly washing with dry hexanej NaH,
0.0015 mole); trimethyloxosulfonium iodide {0.33g3 0.0015

mole) and dry DMSN (1.0 ml) was stirred undsr N, blanket

2
a§ room temperaﬁu:g for 20 mins. To this was injected Cia
ketone (35) (D.206g, 0.001 mole) in dry OmS7 (1 ml) and

éhe mixture stirred at 25° for 18 hrs. and at 50°C. for one
hour, After cnciing, water (15 ml) was added and the

mixture. extracted with ethyl acstate (5 x 15 ml)., The
nrganics were washed with uwater (4 x 25 ml), brine {1 x 25 ml)
and dried, Stripping of solvent gave a product (0.2044 gms)
which was distilled at 140-145 ®(bath)/ 3 mm to give the

pure epoxide (0.1634 gms, 74.2% yield) ni°: 14862, Mass:

m/e 220 (4%)s 93(100%); 121(90%); 79(83%); 91(70%) 3 105(59%)';
55(47%); 119(43%) 3 771&2%); 67(342); 68(30%¢). (Found C,
81.30; H, 11.24, C4gHp,03 requires C, 81.813 H, 10.90).
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. Treatment of (36) with silica 99119

fpoxide (36) (0.200 g) was added to a slurry of
silica gsl (grade IIA) in dry hexans (6 ml) under nitrogsn
atmosphere, the contents 8haken for 6 .hrs at 25°C and
then allowed to stand further for 18 hrg..at sameg temperaturs.
Filtrétion and washing the residue with 5% MeOH-sther
(160 m1) gave after careful solvenf removal the product

(0.1739 g), Tevealed to be a complex mixture (PMR).

~

Tetrahydroionone (38)

Freshly distilled B-ionone (3B.4g, 0.2 mole§ in
absolute alcohol (100 ml) uas hydrogenated at 160° at
1500 psi pressurs for 6 hrs. using Raney nickel (6 g) as
catalyst in a rocking type autoclaye till three equiValants
of hydrogen/uere éonsumsd.' Filtration and éolvent removal
gave tatrahydroionol (39.94 gms) IR: 3380,1120 em™ 1 (-DH);
PMR: 3.69 ppm (14, m, J = 6 Hz) CHOH) .

"Oxidation of this alcohol (39.9g) using Broun's
'raagentzo‘followad by usual work up and distillation at
108-110°¢/4 mm gavs tetrahydraionone {(38) (35.2 gme, B9,9%
overall yield). PMR 3 2.02‘ppm (SH; s,’CﬁS-CD); IR: 1720 cm-1
(c=0) RRT 1.18.
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1,2-Epoxy=4-(Z,2, 6-trimathyl-cyclohexyl) -2-mathy 1-
butane (39)

This was prepared from tetrahydroionone (19.2g3 0.1 mole)
by reacting with sodium hydride (3.6 g, 0.15 mols)} tri-
methyloxosulfonium iodide {33g, 0.15 mole) and dmsn by
procedure glven sarlier to give the purse epoxids (16,2 gms,

79% yisld) boD. 105""}1080/ 5 mm, ngs 1046600

Cleavage of the epoxide (39) with various reagents.

This has been summarised in Tablse 2,.3,

NaQH-doped "Aluming

NaOH-~A1203 was prepared by ths method'of Dev st al.14‘

Oxirane (39) (2 gms) was added to a slurry of NaOH-
Ale (100 oms) in dr} hexane (120 ml)., The vessel was

flushed with nitrogen and shaken at room temperaturs (30°c)
for 6 hres and alloved to stand at 30° Por additional 18 hrs.
Filtration and washing thsxresidue uith S% Ms0H-ether

(1750 ml) followsd by careful solvent removal furnished

‘a product (1.68 gms) shown to be a mixturse (TLC). It uwas

next chromatographed over silica gel.



Chromatogram - 1

Material charged: 1.68 gms; Silica gel (IVA): 30 gms
Column (28 x 3 ecms).

Fr. No, Eluent - yol. of sluent/ml Weight/gms.
1, Pet, ether 100 x 5 0.0926
2. 2% ether/pet. ether 108 x 5 0.4065 .

,

. 3. ~do~ 100 x 2 0.1926
4. 4% ether/pet. sther 100 x 4 0.3063
5. 5% ether/pet, ether | 100 x 6 D.45B8
6. 50% sther/pet. ether 100 x 5 % 0.1324

100 x 2
7. Ether ,
Total ’ 1.5902

Fraction 3 wvas identified as(38)

Fraction 2 was found as the dimer ngsz 1.4807.

'Fr. 4 was found homogenous on TLC3 R, 0.35 (204 sther/pet.
ether). It was distilled at 1007 (bath)/0.3 mm to

furnish the pure allylic alcohol (41) ngs; 1.4770,

Masst m/e’ 216(9.5%); 123(100%) 3 69(80.9%)3 95, 138 (64.3%)3
109(60-7%) 3 B2(60%)s 124(54.7%), 125(45.2%); 83(44h); 137

- (40.4%)3 .81, 96(33.7%) 3 177(16.6%) 3 192(9.5%).‘(F0un& C
 79.623 H, 12.23. Cq4Hqg0 3 rTequires C, 80.8; H, 12.38).



2014

Fraction 5 found homogensus on TLC (20% sther/
pat. sther) and distillsd et 140°C{bath)/0.3 mm to furnish

the glycol (43)3 n2°: 1.4833,

/

mass: m/e” 226(2.6%), 197(100%); 179(50.8%)3 123(47.3%)3
75(46.4%).3 69(35.7%); 109(34%)s 95(28.5%); 97(25%)3 83(21.4%)3
137, 177(168)3 81(14.2%) 5 210(n3.4%).

(Found: C, 73.18% H, j1.91; C14H2802; requires C, 73,63}
H, 12!28)‘

1i) Nafion-H (DuPont product)

Nafion-H was washed with 40% nitric acid15, filtered

and'dried at 120°D for 6 hrs, hefore usa;

Oxirane {(39), (1.i gms) in dry hexane (25 ml)'was
kept at -5°C with Nafion (0.3600 gms) for 24 hrs with
occesional shaking. Filtration and washing the residue with
ether (ZU'mlj folloved by solvent removal gave the cruds
product (1.19 gms) uhichIUas distilled at 140-200°c (bath)/
4 mm tﬁ give a distillafev(0;7650ngms). The £eaidue -

(0.3892) was found to be comprising essentially of ths

dimer.

, The distillate was chromatographed over silica gel

(60 gms; 16 x 3 cm column).
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Chromatogram-11

-~

‘ Fr.No, Solvent Volume/ml Weight/gm
1. Pet. ether 5 x 50 0.0246
2. 1% ether/pet., ether 4 x 50 0.2102
3, “do- 2 x 50 D.0891
4, 5% -de- 6 x 50 0.3912
5, 10% -do - 5 x 50 i 0.0122
6,  Ether 4 x 50

Total 0.7273

Fraction 2, Was found homogenous on TLC. Re D45 (20% ethsr/
D

Mass: m/st 210(30,2%); 69(100%) 5 82(55.2%)3 109(52.6%)

55(50%) 3 123 (44.7%)3 83 (43.4%); 97,152(36.8%)3 81,95

(34.2%); 96(29%); 195 (26.3%).

pet. ether) and identified as ths aldehyds (gg). n252 1.4666,

fFraction 3, was identifisd as (gg).

~

Fraction 4, found homogenous on TLC was identified as the

.glycol (43) on the basis of spectral features.

11i) Msethane sulfonic acid

Epaxide (39) (3.5 gms) in nitromethanse (50 ml) was

stirred with 1% aq. methane sulfonic acid (25 ml) for 2.5 hrs



at fBDC. The product was allowed to come to room tempsra-
turs, the aqueous layer separated and extracted with ether
(4 x 25 ml). Tge combined organice were washed with 5%
Na,CO, (3 x 25 ml), water (4 x 25 ml) and brine (2 x 25 mi).

Drying over anhxdrous_mazsn4 and removal of solvent furnished

the product (3.4 gms), which was chromatographed over silica gel,

3

Chromatogram-I111

Silica gel: 140 gms, (IIIA); Column: 4 x 30 cms,

Material charged: 3.4 gms.

fg;ﬂé. Salvent ) Volume/ml Ueight[gms
1. Pet. ether 6-x 200 0.0246
2. 2% ether/pet, ether 5 x 200 0.5247
e 5% Etherypet.ether 2 x 200 0.5019
8, ~dp- / . . 5 x 200 ) 0.0829
B | _10% ethér/pet.etﬁar 6 x 200 ) 0.0875
6.  20% ether/pet.sther 5 x 200 0.1937
7 50% ether/pet. sther 5 x 200 0.05?2‘
8. ’ Ether . 2 x 200 ‘1.3313 ;
Total ~ 3.2738



Fr, 2 was identified as the dimer.,
Fr. 8 was distilled at 140°(bath)/8.3 mm to furnish pure
(TLC) product identified as the glycol (43),

Fr. 6 was found homogenous on TLG, Re 0.3 (20¢% ether/
pet. ether) was distilled at 100°c(bath)}/0.3 mm and

identified as the allylic alcohol (42) n>; 1.4835,

Mass: m/e’ 210(2.5%); 69(100%); 50(50.24); 95(22.4%);
57(21.5%) 5 12.5(20%); 81{18.1%); 67(16.33%) 3 124(15.5%2)
109(13.8%); 68{13.7%4); 79, 123 (51.2%). '

{(Found C, 79.50, H, 12.17 Cy4Hy 03 requires ¢, 80.8,
H, 12,38},

kY

iv) Zno-Al,0, (1:1)

ZnU-A1203 was prépared by the method of Tanahe et al.1
Epoxide (39) (1.3 gms) in dry hexana (40 ml) was shakan
with Zno-al,0, (32 gms) at 30°C for 6 hrs. Pollowed hy

6

standing for 18 hrs., at the same temperature. Filtration

and washing the residue with 5% MeDH-ether {1500 ml)’
followed by solvent removal gave the crude product (0D.9926
gms) which was chromatographed over silica gel (30 gms,

1.5 x 50 cm).

207
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‘Chromatogram=-1V

NO, Solvent Vvolume/ml Weight/gms

"Pet. sthsr 6 x 100 0.1097
54 ether/pet. ether 5 x 100 0.1499
10% sther/pet. ether 6 x 100 0.5872
204 ether/pet. ether 2 x 100 0.0520
Ether 4 x 100 | 0.0536

Total 0.9524
3 was identifisd as the allylic alecohol (41).

5 was identified as the glycol (43).

Perchloric acid

Oxirane (39) (0.640 gms) in THF (20 ml) was siirred

at -10°C with 1% aqueous perchloric acid (10 ml) for 2.5 hrs.

The reaction product was extracted with ether (5 x 20 ml)

and the sther layer washed with 1%.N82C33, (2 x 30 ml),

water (4 x 30 ml) and brine (2 x 50 ml). Drying over

anhydrous sodium sulfate and removal of solvent gave

the product (0.5827 gms) which was distilled 140-200°C

(bath/4 mm)to givs the distillate (0.1550 gms) and the



residue (0.4550 gms). The latter comprised essentialiy

of the dimeric compound, Distillate was found (by ﬁLC) to
be comprising of hydrocarbons (14%) aldehyde (40) (40%)
and the ketons (38) (45%).

. wi) Titanic acid

The oxirane (39) (0.300 gms) in dry hexane (10 ml).
v as ahaken‘with titanic acid (0.300 gms) at room temperature
(30°C) for 12 hrs. Filtration and washing the residue with
5% methanolic-ether (250 ml) followed by careful salvent |
rémoual gave the product (0.2086 gms) which was distilled
at 140-200°C (bath}/4 mm to give the distillate (0.1015)
found comprising of hydrocarbons {31.9%), ketone (38) (7.3%);
aldehyde (40) (24.4%) and.the'allylic -alcohol (41) (24.4%).
The residue {0.0863 gms) left behind after distillation

was found comprising essentially of polymeric materigl,

vii} 'Boron phosphate

Boron phosphate was prepared by the method of Moffat

and Riggs17

. The oxide (ggj (0.300 gm) in dry hexane (5 ml)
was kept with Boron phosphate (0.300 gms) at -5°C for 12 hrs
- Wwith occasional shaking. Filtratien and washing the residus

with 5% methanolic-ether (100 ml) folloued by careful



sther removal gave the product (0.2348 gms) which was
distilled at 140-200°C{bath)/4 mm to furnish the residue
(0.0935 gms) comprising of ths dimer. The distillate
(8.1194 gms) comprised of hydrocarbons (34.9%) ;- aldshyde
(40) (54.7%) and ketone (38) (10.4%). .

viii) ‘Picric_acid

The epoxide (39) (0,200 gms) was taken in dry bénzane
(10 ml1) and picric acid {(0.020 gms) added tétfhe contents
were alloved to stand at room temperature fOr 48 hTs.
followed by three hours at reflux. The product was found
to be a complex mixture. BhrOmaboéraphy over silica gel

did not result in the isoletion of any purs compounde
X R .

ix) Magnesium oxide catalyst18

Epoxide (39) (0.300 gms) was taken in dry toluene
(15 ml) and MgD catalyst (7.5 gms) added. Refluxing for
24 hrs, gavé no oxirane cleaved product after the work-up

Essentially, the starting material was recOvered.

——y
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