3 | LIBRARY
Te Tumu Herenga RESEARCHSPACE@AUC KLAND

THE UMIVERSITY OF AUCKLANMD

http:/Z/researchspace.auckland.ac.nz

ResearchSpace@Auckland

Copyright Statement

The digital copy of this thesis is protected by the Copyright Act 1994 (New
Zealand).

This thesis may be consulted by you, provided you comply with the
provisions of the Act and the following conditions of use:

e Any use you make of these documents or images must be for
research or private study purposes only, and you may not make
them available to any other person.

e Authors control the copyright of their thesis. You will recognise the
author's right to be identified as the author of this thesis, and due
acknowledgement will be made to the author where appropriate.

e You will obtain the author's permission before publishing any
material from their thesis.

To request permissions please use the Feedback form on our webpage.
http://researchspace.auckland.ac.nz/feedback

General copyright and disclaimer

In addition to the above conditions, authors give their consent for the
digital copy of their work to be used subject to the conditions specified on
the Library Thesis Consent Form.


http://researchspace.auckland.ac.nz/feedback
http://www.library.auckland.ac.nz/instruct/thesisconsent.pdf

STUDIES ON THE OXIDATION OF

AROMATIC STEROIDS

A Thesis
presented to the University of Auckland
for the degree of
Doctor of Philosophy

by

T.D.R. Manning

University of Auckland February, 1968




TABLL

ii

07 CONTENIs

ABSTRACT

INTRODUCTION
Chromium(V1) Oxidation
Chromium(V1) Oxidation
Chromium(V1) Oxidation
Chromium(V1) Oxidation
Chromic Acid Oxidation

Chromic Acid Oxidation

DISCUSSION

PART A

of

at

of

of

of

of

Synthesis of the aromatic

oxidised in this study
PART B

Chromic acid oxidation

Chromic acid oxidation

aromatic steroid

EXPERIMENTAL

REFERENCES

DIAGRAMS

ACKNOWLEDGEMENTS

of

of

Page

1id

Saturated Carbon-Hydrogen Bonds 3

Carbon-Carbon Double Bonds 18
Alcohols 21
Aldehydes 24
Aromatic Steroids 25
Ring-C Aromatic Diterpenoids 27

steroids which were to be

32

ring-A aromatic steroids 46
a ring-B, and a ring-C

73

81

143

155

168




iii
ABSTRACT

This thesis is concerned primarily with a study of the oxidation
of aromatic steroids employing either chromium trioxide-aqueous acetic
acid or chromium trioxide~aqueous sulphuric acid-acetone mixtures.

The nature of the chromic acid oxidation of various functional
groups is discussed first and this is followed by an outline of the
methods used for the synthesis of the aromatic steroids which were
oxidised in this study. The second part of the discussion deals with
the oxidation of these aromatic steroids.

It was found that chromic acid oxidation of ring-A aromatic
steroids containing a strong electron-donating CB-substituent, such as
methoxyl, rave the corresponding 9-hydroxy-11-oxo derivative (ketol).
However, a ketol was not formed if a CB-methoxyl substituted ring-A
aromatic steroid also contained a substituent at C1.

When a CB-methoxyl substituent was present, the 6-oxo-ring-A
aromatic steroid was a minor oxidation product but such compounds were
the major products from the chromic acid oxidation of ring-A aromatic

steroids containing a weak C,-electron-donating group, such as acetoxyl.

3
The oxidation of a ring-A aromatic steroid containing a Ca-methoxyl
substituent gave an almost quantitative yield of the corresponding
6-o0x0 compound.

Suzuki'®? has claimed that the major oxidation product of 178-

acetoxy-3-methoxyestra-1,3,5(10)-triene (34b) is 178-acetoxy-9d-
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hydroxy-3-methoxyestra-1,3,5(10)-trien-11-one (123). Physical and
chemical evidence are presented to show that this product is in fact
the %ﬂ—hydroxy epimer and a reaction pathway for its formation is
proposed.

An examination of the oxidation products of a ring-B aromatic

steroid and a ring-C aromatic steroid showed that no ketols were formed.






