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the dihydro-ester attributed to 2 trisubgiituted double bond,
Methyl grindelate was converted (sce Chart 3) to 14, 15, 16-
trisnorlabdanoic acid{102) thus ecstablishing the stercochemis-

try at C4, CS’ Cg and Clo'

1,21, Diterpencs isolated from Araucaria imbricata,

Chandra et 22°2 isolated three diterpenes (103), (104),

{105) from the bark of firaucaria inbricata differing in the

state of oxidation at C The infrared spectrum of (103)

15°
revealed the presence of a hydroxyl, a vinylidene and a
gemdimethyl group, whilst the ultraviolet spectrum indicated
the prescncece of an ethylenic bond, Both oxygen atoms were
found to be present as hydroxyl groups, Hydrogenation of the
dicl (103) gave a saturated dihydrodiol with the uptake of

one mole of hydrogen. Ozonolysis afforded formaldehyde which
confirmed the presence of an cxocyclic methylene group, Acid
isomerisation of (103) with sulphuric acid in methanol gave

an isomeric diol, the infrarecd spectrum of which suggested

that the oripginal double bond had meved into a tetrasubstituted
position typical of bicyclic terpencs containing a 8(17)

deuble bond,57 Dehydrogenction of (103) vielded 1:2:5-
trimethylnaphthalence indicating that it belongs to the group

of bicyclic diterpcnes typified by labdanolic or cperuic acid,
Acetylation and benzoylation gave oily esters, the infrared
spectrum of which showed no hydroxuyl absorption, Conscguontly
the alcoholic functionsg in (103) arc primary or sccondary,
Partial hydrolysis of the dihydrodiol diacetate gave a mono-
acetate(l06), which on oxidation gave an acctoxy-acid(107)

without loss of carbon, thus proving the prescnce of a

b
hydroxyl group. The acetoxy-acid(l07) was saponificd to a
hydroxy-acid(103) which as its methyl ester was oxidized to a
keto-ester(109), Reduction of the keto~ester(l08) under

(Worff-A{ishner conditions gave dihydrocativic acid(110), thus

relating the ztercochenistry of (103) to the labdanc series
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chloride., Crystals (45 mgm,) m,p, 165° deposited on the
addition of water, Recrystallisation from ethanol-water
afforded prigms (35 mgm,), m,p, 1680.
Found: C = 70,04%

H

10.32%
N = 3.81%

Calculated for CZOHSGOSN:

C = 70,99%
H=10,69%

N = 4,16%

2.8, 2,4-Dinitrophenylhvdrazone of compound Y,

A solution of compound Y (50 mgm.) in ethyl alcohol (3 ml))
was added to a hot solution of 2,4-dinitrophenylhydrazone
(40 mgm,) in c¢thyl alcohol (3 ml,) containing one drop of con-
centrated sulphuric acid., The solution was refluxed for five
minutes, the solvent remo :d and the residue crystalliscd
several times from cthyl alcohol to afford fine bright red
0

needles (a,B-unsaturated ketone), m,p, 152,

Found: C = 62,71; 62,52%

I

& 6,68, 6.47%
N = 10,71%

Calculated for C26H N O

32 4 6
C = 62,91%
H = 6,05%
N = 11,29%

2,9, Attempted acctyvlation of compound Y,

Compound Y (55 mgm,) was dissolved in redistilled acectic
anhydride (1 ml,) and dry pyridine (1 ml,), the solution heated
for 2 minutes, and allowed to stand at room temperaturec for
48 hours, The solvents were removed under reduced pressurce to

vyield a gum which crystallised from henzenc as needles (50 mgm),
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containing an «,PB-unsaturated keto-group (hp,x 249 mg).

2,17 Sodium borohvdride reduction of ketone (181),

To a stirred solution of compound (181) (80¢mgm,) in
methanol (50 ml,) and benzecne (5 nl.) at 0O wos added an excess
of sodium borohydride, The sclvent was removed under reduced
pressure and water (100 ml.) added. The solution was made
faintly acid with dilute hydrochloric acid and the resulting
suspension extracted with ether (3 x 75 ml,), The etherfal
solution was washed with water (2 x 25 ml.) and dried over
Na2804, Removal of the solvent afforded a gum (700 mgm,),
which failed tec crystallise but showcd the presence of two spots
on a thin layer chromatogram, Chromatography of the above gum
on neutral alumina (25g,) yiclded on clution with benzenc a
small amount of gum which crystallised from methanol as rhombs,
m,p, 190 . Elution with 1% methanol-benzene yielded 2 gunm
(500 mgm,), which crystallised from benzene-hexanc as rhombs,
(183) =m,p,. 106—70, raised on further rcerystallisation from the

above solvent to 108—90.

Found; C = 74,3869
H=10,01%

Calculrs d f C H :
alculated for 2g 32O3

C = 74,96%

H = 10.06%

2,18 Chromic acid oxidation of the alcohol (183) (Jones method)

The compound (183) (150 mgm,) in acetone (15 ml,) was
treated with 8N chromic acid in sulphuric acid (0.1 ml., - 1 m.m),
After ten minutes, during which time the colour of the solution
changed from an orange to green, water (60 ml.) was added and
the solution left at 5° for one hour, The precipitate was
filtered off, dried in a vacuum desiccator and crystallised
from benzene-hexane to afford needles (90 mgm,), m,p, 1420,

"shown to ke identical (mixed melting point and infrared spectra)
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2.24 Phosphorus trichloride dchydration of hexahydro-Y,

To a boiling solution of the compound (1,00g.) in dry ben-
zenc (20 ml.,) was added phosphorus trichloride (0,25 ml,) in
benzene (2,5 ml,), The solution was heated for thirty minutes
under reflux, cooled and poured into water (50 ml.,), The
agueous layer was scparated off and extracted with benzene
(3 x 20 ml,), The combined benzene extracts were washed with
sodium hydroxide solution (2 x 20 ml,>, water (2 x 20 ml,) and
dried (Na2804), Romoval of the solvent afforded a gum (0,85g,)
which could not be induced to crystallise,

The gum (0,5g.) was distilled at 135°/0.5 mm to :lear
0il, The 0il showed a k___ at 250 my (£ = 8035), which indi~

cated a mixture of endo- and exocyclic double bonds,

2,25 Hydrogenation of dehydrated hexahydro Y to compound (186),

A micro-hydrogenation was carried out by shaking a mixture
of the compound (30,61 mgm,), 10% palladium hydroxide/BaSO4
(30 mgm,) and ethyl alcohol (10 ml.) under hydrogen for 70 min-
utea when 2,035 ml, of hydrogen at N,T.P, (0.94 mols,) were
absorbed, The solution was filtered through a celite pad and
evapocrated to 2 clear oil, (hmax 279 mp), whiech could not hbe

induced to crystallise,

2,26 2,4~Dinitrophenylhydrazone of compound (186),

A solution of the above o0il (25 mgm,) in ethyl alcohol
(2 ml.) was added to a hot solution of 2,4-dinitrophenyl’ dra-
zine (20 mgm,) in c¢thyl alcohol (2 ml,) containing one drop of
concentrated sulphuric acid, The solution was refluxed for
five minutes when a yellow precipitate formed, This was fil~
tered off and recrystallised from ethyl alcohol to give yellow
needles (20 mgm,>), m.p. 1590, raised on further recrystallisa-
tion to 160-1°,
Found: C = 64,06%

B 7.92%
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48 hours, The solution was pourcd into ice~water and worked
up in an identical manncr as for the 'mesylate', Crystallisa-
tion from hexanc afforded necdles (360 ngm,), m,p. 121—2o un -

depressed on admixture with compound (191),

2,38 Action of borontrifluoride dicthyl etherate on ether (181)

To a solution of the compound (191) (100 mgm,) in dry
ether (14 ml.,) at 0° was added freshly distilled borontri-
flucride diethyl ctherate (15 drops), and the scolution allowed
to stand at OO for 12 hours, The ethereal sclution was washed
with water (2 x 5 ml,), sodium carbonate solution (2 x 5 ml.),
water (2 x 5 nl,) and dried (NaZSO4), Removal of the solvent
afforded a gum which crystallised from hexane as ncecedles (90 rgm

m,p. 1220, undepresscd on admixture with starting material,

2,39 Phosphorus trichloride dcochydration of tetrahydromarrubiin,

To a boliling solution of tetrahydromarrubiin (2.00g,) in
benzenc (40 ml,) was added freshly distilled phosphorus tri-
chloride (0,5 ml.,) in benzcne (2 ml,). The solution was heated
for thirty minutes and poured inteo water (100 ml,), The agucous
layer was separated and extracted with benzene (2 x 50 ml,).
The combined benzene extracts were washed with 10% sodium hy-~
droxide solution (3 x 50 ml,), water (3 x 50 ml,) and dried
(Na2804), Removal of the solvent yielded a gum which deposited
necdles (450 mgm,), m,p, 1210, upon lixiviation with dry cther,
Recrystallisation from ether afforded necdles of anhydro-tetra-
hydromarrubiin (400 mgm.), m.p, 1240, which were deprcssed on

admixture with starting material,

2.40 Phosphorus oxychloride dcehydration of tetrahydromarrubiin.

A solution of tetrahydromarrubiin (1,0g.) in pyridine
(20 ml) was treated with phosphorus-oxychloride (6 ml,) and
heated at 90° for two hours, The solution was cooled, poured in-
to water (100 ml) and extracted with chloroform (2 x 75 ml), The

combined chloroiform extracts were washed with dilute hydrochloric



















































































































































