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Morphol Morphol diacetate
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,l‘ H,S04
Phthalic acid

Diacetylphenanthraquinone

Structure of morphol was confirmed to be 3,4-dihydroxyphenanthrene by synthesis of
ichorr et. al. who later synthesized methyl morphol and showed it to be 4-hydroxy-3-
nethyoxyphenanthrene.

§ynthesis of Methyl Morphol by Pschorr et. al.
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3-Acetoxy-4-methoxy-

2-nitro-a-phenylcinnamic acid
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. ‘Prou'p is reduced to give an aniline derivatiw'a which is diazotised :
\0,-H,S0, to yield a diazonium compound which is decomposed, Catalyseq
copper to furnish phenanthrene derivative. The mechanism of .decompositi(,n s
elieved to be free radical. The decomposition may take place in the absengg of

copper also in which case it follows SN1 type mechanism.
CH30 O
reduction 4eo N, NaNOzH; 209
O OOH
CH30 O
ACO 1
| (Catalyst) -
IR GOOH" \« O OOH

‘ . |

ith CH,I formed a quaternary ammonium salt which |
¢ f@ﬁkgwgd by heating in water yielded another

morphenol, trimethylamine and ethylene.
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Methyl morphenol Morphenol Morphol
0 (1) KOH
& HO
HO
HO

3,4,5-Trihydroxyphenanthrene

The position of secondary hydroxyl group in morphine was established by heating
wdeinone with acetic anhydride which formed 4,6-diacetoxy-3-methoxyphenanthrene
ind ethanol methylamine.

+ CH3NH—CH,CH,0H

Ethanolmethylamine

C1gH1gNO3

Codeinone

A0
- 4,6-Diacetoxy-3-methoxy-
fphenamhrene
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Naturq) p l
I'Odu
Clg

Hs
+ —N—CH,—CH,— + One double bond

Partial Structure of Morphine
n o

( f— codeme with phosphorus pentachloride yielded 0t~chlorocod-
h on hydrolysis with acetic acid solution gave four isomeric alcohg) y
hols formed a ketone on oxidation suggesting that they differ Onls.'
, other two alcohols formed one ketone on oxidatiop a}’a}n
0 be c gurational isomers. These results confirm the presence of allg ll'n
e, thus confirming the position of double bond between .7 anlg
Lo ff RS

CH,0
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Codeine Hydroxycode; M i 19
(Minor Pﬁzdﬁ‘; gk Ket°°°d§?meth?ne L
l CH30
3 O CH;0
AcO O
0
A0 ‘ ORy Lol 4 . .
J -
7 Diacetoxymethoxyphenanthrene 4-Acetoxy-3-methoxyanthraquinone
The acetoxyl group which has been lost must be either at C-9 or G-10 which must

ve been pro.duced from the new hydroxyl group in hydroxycodeine because as already
~ ed there is no oxygen at C-9 or C-10 in codeine. Since benzylic carbon is easily
éggdized- the position of new hydroxyl group was assigned at C-10. The formation of
;ke'tocodeimethine from hydroxycodeine can be explained by formation of new bond
fbétween C-9 and C-10 on exhaustive methylation giving an enol which will yield
F{g‘tgcodeimethine on tautomerization. Nitrogen end of —N —CH, -CH,- unit must,

CH,

ferefore, be attached to C-9..

Exhaustive
_—
N—CHj3 Methylation
|
L §H2
. “ \\
HO ~CH,
Hydroxycodeine
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CH,0 GEL
ACO OAc ’ AcO 0
ACzO _[’]—»
0
- ‘ 4-Acetoxy-3-methoxy-
Y 4.10-D;)altl::$;)t/§:;1:th0x)" Phenanthraquiuong

only two probable positions (C-13 and C-14)' to which C end of ethanami
attached since side chain is always lost during aromatization. Qp bal}e
ental work on morphine alkaloids, Gulland and Robinsop pmp():els
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’ﬂ: o foregoing reactions can be Written as:
formation of methyl morpho] froy, Codeine

a-Codeimethine Methyl morphol

Isomerisation
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Naturqj Prog
y

i 445 ’
COOH
r- COOH
i Phthalic acid
Diacetyl phenanthraquinone
Formation of Methyl morphenol from B-codeimethme
CHsC CH;0
1. CH3l 0 + CH, =
N(CHs)z 2. KOM, A CHy = CHa + (CH)N
Methyl morphenol

re of mo

re rphine and related alkaloids has been confirmed by several

sis of Gates et.al. (1956)
= | HO H O
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CH,0 MeO Br
HO . HO (1) 2, 4-Dp
AcOH (i) H
“, NCH3 @ ,"’sz NCH; ©
'H
@) O @
Br
(XIX) (XX) @
MeO O Br MeO
HO Hz/Pl I_IO 3 Bl‘z
—_— S —-
’ @ AcOH
‘ N—CH N—CHj
H H .

Ht
——
(Acetone)
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v %

OCOPh

0 The product obtained by Diel’s-Alder reaction of (XI

! : was probably i i
form because configuration at the ring junction was n) - i

ot cis.

@ CatalytiC' redu(.:tion of (XII) yielded lactam derivative  (XIII) in which the
ethanamine bridge at C-13 was trans to G-14 hydrogen w

: . : hich was undersired
conhguratl_on- Tf}e mechanism of this step is uncertain. The probable mechanism
may be written via a four membered cyclic intermediate.

MeO

MeO

ated with tWo--eqpivalEnffs"‘ of bromine in acetic acid to
of this step was actually to brominate both the o-carbon
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(2) Morrison et. al. Synthesis (1967)

MeO
Meo Condensation ¢
MeO e

Tl
MeO

MeO
Na/Hg MeO
Cal150H

- Na/Me3COH
ch Reduction
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Pyridine/HC]
220°C
Codeine
' Hgmafk .
. This step 1s simple alkylation of aromatic ring which may be written as follows ;
I MeO MeO ’

MeO

ed ring system across
ible for morphine. The
“deal of work which is
3 -hﬂ.bil_ﬂf' (194 Ay
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