CHAPTER 11

INFORMATION

Pharmacology

Methyltesto 'y& occur naturally. It may

be synthesized f@es -ermltestosterone is

17- eL-methyl deri tes e. Methyltestosterone

has actions and

that the former i ‘1115' administered orally or sub-

lingually.

Methyltes ' ndrogenic hormone but it
is considered to b mafF“f ive than long-acting
esters of testostamwﬁeﬁf’“ e pellets as replacement
therapy in androgenic=a: Although it is

ineffective in pXod ﬂ}turation in patients

with prepuberal testicular fajlure, but it may be effective
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of secondary sexual characteristigs during pgrenteral therapy.
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not be employed if sperm persist and particularly if pre-
servation of fertility is desired. In the female, it is used
for prevention of postpartum breast pain and engorgement in
the nonnursing mother, and in the palliation of androgeh—
responsive; inoperable breast cancer in women who are more

than 1 year, but less than 5 years, postmenopausal or who



have been proved to have a hormone-dependent tumor, as shown

by previous beneficial response to castration.

Methyltestosterone also can be used for anabolic
effects, increases protein synthesis in the body in both

normal and pathological conditions. It causes retention of
yﬂ in weight. This action occurs
&1, however it also inhibits

i o wo:.ds by the adrenal gland.

nitrogen in the body

even in the adren
formation of the
Weight gain is as tion of nitrogen, phos-
ﬁhorus, sulfate, d sodium. The reten-
tion of potassi ] ' 1ﬂ,' "3 \ the action. Methyl-

(& ; ing of fractures in

>,éStrogen, is prescribed

in the treatment o ) STH not isal oéteoporasis. The combi-

and the smalll_ rfec Jf sch’ in the combination

gl . - : Mi " :
minimize the unls:.rable estrogenlc androgenic side
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Untoward ffects Jaupdice of intrahepatic obstructive

type opifh b dr | beoprtde Ul dandge for sty

1nf11t§atlon but with inspissated bile plugs in the canaliculi,

may develop during therapy with methyltestosterjone: patients
recover on discontinuing therapy. Hepatic dysfunction develops
in most persons recieving methyltestosterone in significant
amounts for suffiéient periods of time. Prolonged administra-

tion or excessive dosage may cause inhibition of testicular
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function in the male, resulting in oligospermia and decrease
in ejaculatory volume. It can produce virilization in females
special attention should be given to any evidence of hoarse-
ness or deepening of the voice, acne, hirsutism,enlarged
clitoris, stimulation of 1ibido, and menstrual irregularities.

It should be used with cautlon in young boys to avoid possible

premature epiphyseal Kuau.‘ gzre0001ous sexual development.

cardiac or renal disease,
nd water, occasionally
resulting‘in e ated in patients with
liver disturba
The usu . doseffok :» ogen deficiency given

e times daily, with a

ey X
usual range of daily dogpxel— 0t

1 mg. For postpartum
AN -

1 daily dose, given in
divided portions, is.B80fig (68 Buto 5 days). For metastatic
portions, is 50 ‘*n m'v : ! timulation in boys,

or anabolic effeq} the dally dosage is 10 to 20 mg. Dosage

by buceal ﬂ ﬂt&}@uﬂ Ejaw ?W)E}qﬂf?he oral dosage(1).
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1cal name The chemical name of methyltestosterone

is 17 p-hydroxy-17-methylandrost-4-en-3-one.

CH, HH3
CH,

t
H



2. Preparation

Methyltestosterone was prepared by various methods:

2.1 17-Methyl-5,6-androstene-3,17-diol was oxidized
with aluminum tert-butylate in acetone as H acceptor, methyl-

testosterone was obtained(15 16).

2.2 5-Chloroandrosta ne on treatment with methyl-
rﬁagnesiumiodide ga ehlo @ylandrostane-l?—one
which was reacted wi ‘ ‘ xide to give Ah-l7~
methylandrosten- : {4t h &ne was obtained from

the reaction of 7-0l1 with chromic

acid(17).

2.3 Andros lether was allowed to
react with methylm@gnesi *Vf__; he 3-enol ethyl ether
of 17-methyltestostrd’.@s” sbtained, which could easily
be hydrolyzed to methy-z-@‘es*e’ orie(18) .

2.4 The ylene ydrostenediol was

reacted with mefﬂjlmagné 'iradlethyl ether, and
then treate 55 metal in liquid
ammonia. Tféjiijc ,ﬁﬁiifﬂﬁeiﬂlﬁ of 17-methyltes-
B il N L

.5 Methyltestosterone could be prepared from A5
androsten-3@ -ol-17-one (dehydroisoandrosterone) by treat-
ment with methylmagnesiumiodide to give the 17- L -methyl

compound which was oxidized to yield methyltestosterone by

an Oppenauer oxidatioh(ZO,Zl) 5



3. Description

Methyltestosterone occurs as white or creamy-white crystal
or as crystalline powder that is odorless-and stable in air
but is affected by light. Melts between 163° and 168°. It
is sensitive to alkali(1,20,22).

Methyltestoste i p%lly insoluble in water;
#

soluble 1 in 5 OW

of arachis oil; T

L. Solubility

roform and dioxane;
soluble in methy uble in fixed oils;

slightly soluble

Method of analysis

1. Spectrophotometyic

1.1 Ultraviolet absorptiol

Ultrav ‘fTTf;e ctrophotometry ie  one of the most
general quantitéﬁEQéus oéﬂof bulk steroid hor-
mones and their degsage forms. JMethyltestosterone can be

determined ﬂaﬂeﬂ 5},%&13& ﬁﬂmtﬂ ghanol directly(4)

or after thln—layer separation(3) ,»by UV-speebrophotometer.
the sobifibn| {4 il utad ood Bontentidtibn| G &bout 10 mog
per ml,qand the maximum absorption is determined at about
241 nm. For tablet, the finely powdered tablet is suspended
in water and extracted with chloroform. After filtration
through a plug of cotton—Wool,“the‘eambined extracts are
evaporated to dryness in a stream of air on a boiling water-

bath. The residue is dissolved in ethanol and the absorbance



of the resulting solution is measured at the maximum at
about 241 nm. A standard methyltestosterone solution in the
same medium having a known concentration of about 10 mcg

per ml is compared(3).

Very valuable data can be obtained by direct mea-

i ensive equipment and the extreme
simplicity of this me w ntages, but its selectivity

is rather poor. T@ iﬁpd cannot be used in

the combined d ' "{A_~ 0 "preparations.

surement in relatively

the reaction of est h 2,4-dinitrophenyl-
hydrazine in acid 'aufﬂw dinitrophenylhydrazone
derivative. Methylt€sts ?i dehyde-free ethanol was
mixed with a hot fpgggiﬁz” d and previously filtered

in 2 M hydroc

bath for 30 min 'es, allowed to stand overnlght and filtered.

The preclpﬂeﬁ mﬂmwmﬁ?c acid solution

and water, @ried at 105 for 30 mlnutes and dlssolved in

oG TR P e missin

was medsured at 390 nm against blank prepared by the same

procedure(4).

Hosangadi and Farias(5) also described two methods
for the colorimetric determination of methyltestosterone
tablets with 2,4-dinitrophenylhydrazine. In the first method,

methyltestosterone solution in carbonyl-free methanol was
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treated with 0.1 per cent solution of 2,4-dinitrophenylhy-
drazine in methanol in acid medium and heated under reflux
for 30 minutes. The reaction mixture was transfered into
the column packed with acidic cation exchange resin, Indion-
225 resin. The solution was carried out with methanol and

the resulting solution was measured at 360 nm against a
| w d, the reaction mixture
‘ pexane extract was mea-

sured at 360 nm. f“' \
These m/ » ;/ L The spectrophoto-

ut in the presence

reagent blank. In the

was extracted with

metric determin

of excess 2,4-d cause it exhibits

appreciable abso of its 2,4-dinitro-

phenylhydrazone d ods are specific for

the reaction of car Orﬁ;f_g oup, therefore it cannot be used

to analyzed the drug*:t ‘_ reparations.
L

1.3 Infrared/spectrophos Ahod

Carol(é)jdetermlned methyltestgsterone in tablets

using infr ﬁ ablet was extracted
with dleth;ﬁuer he comnmjere washed with
satura&WdT water, and
evaporated to dryness.@e residue msso ved in'l ml of .

carbon disulfide and the extinction of this solution was

-1

measured at 935 cm against carbon disulfide using 1 mm cells.

Ito and Amakasu(7) developed the assay method in

the similar manner, but used the more intensive vC=0 band

wl -1

and the VvC-0 band at 1,085 cm =~ for the analysis.

at 1,678 cm
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This method took time and needed a special technique.
Methyltestosterone should be preliminary purified, but the
purification of methyltestosterone in vitamin-hormone pre-

parations is difficult.

2. Gas chromatographic method
‘ f/s nted a gas chromatographic
e é rations using a glass

@ent SE-30 on chromo-

Pawelczyk et

method for methylte
column 1.2 m long

sorb W(HMDS) .

Bruschi e N ographic procedure
for the assay o ultivitamin prepara-
tions. A chlofof le was injected into

containing 1 per cent

of silicone gum on Sil@nised ehrémosorb W, at 250°. Tocophe-
ryl acetate in the pn@t? was also analyzed with evalu-

For quarijita"' , of‘r@thyltestosterone using
gas chromatography,~the optimumy experimental conditions 'nust

‘be stnctl;ﬂauegﬂtw ﬂnﬁmﬂ mxﬁhomone formula-

tions, the determlnatlond' of optimum conditiems are rather

dlfﬁﬂW’] ANTIIE il'ﬁ’Tll ngae

5 Densn:ometrlc method

Jarzebinski et al.(10) described the densitometric
determination of methyltestosterone in pharmaceutical pre-
parations. Methyltestosterone that combined with dieneestrol

was dissolved in the mixture of chloroform and methanol (1:1).
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Five microliters of the resulting solution, containing 2 mg
per ml of methyltestosterone, was applied on thin-layer
chromatographic plate. The plate was developed in suitable
mobile phase and sprayed with the methanolic solution of
isonicotinohydrazide. The colored spots wére measured at

380 nm with a densitomete

Ivanova and /resented the chromatospec-

r .jheﬂlnatlon of methyltesto-

ed for TLC analysis

..

trophotometric m

sterone. Silufol

tive, especially i letvitamiA-hormone preparations which’

rapid and pre e metl "couldee employe.d in quali't;y

control of ﬁeth ].‘bﬂstosterona&n vitamin-hormone preparations.

o’; w ﬂm Euﬁ lﬂ‘z of methyltesto—
ster mm\j ﬁ @%ﬂn described,
1ncl:§ traviole spectrophotometry. orimetry, infra-

red spectrophotometry, gas chromatography and densitometry.
These methods are lacking in either sensitivity or specifi-
city. Because of small amount of methyltestosterone in vita-
min-hormone preparations, fluorescence measurement combined
with thin-layer chromatographic separation are now being

used with advantage. Thin-layer chromatography gives a sig-
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nificant increase in specificity and fluorescence measure-

ment enhances sensitivity.

from an analytical point of view, Ab'-B-keto group
is the most important functional group of steroid hormones,
methyltestosterone. Spectrovhotometric method used in the -

'determlnatlon of methylte tosterone both directly measured

//flvatlves(ll- 5), were based

‘_.H

'144—3—keto . 1t h ensitive, especially in

(3,4) and previously

on this functional

alkaline media, t cts. Its product is

the A4—3,6-—dione rescence in alkaiine
media, the wavele  OF ff' m excit tion is 385 nm and

the wavelength

Abel son %Pd Bondy(23 Zb) descrlbed the fluorimetric

detemmatﬁrsuﬂﬁ wwqwﬂqﬂ@oglm e

by carrying ut the reac}aon in pota551um tert butoxide

G MALIAUAS ) SR
4

for thg detection of -ketosteroids on paper-chromato-
grams with methanolic sodium hydroxide was based on the
same reaction.

Egg and Huck(27) presented new fluorimetric deter-

mination of urinary testosterone by thin-layer densitometry.

/This method based on the,specific'reaction of Au¥3-keto.
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group of testosterone using TLC plate aluminum oxide F254
(type T) -for separation. After heating the plate for 20
minutes at 1800, testosterone ahd other‘£14-3-ketosteroids
were characterized in long-wavelength ultraviolet 1light
(366 nm) by a light blue fluorescence at maximum at about

44O nm. This new reaction, was very sensitive and allowed

the determination of ;
by means of thin-hayer i g====y without preliminary
purification. T !

be detected wa

‘Egg(zs

of progesteroné

for the determination
densitometry. The
samne specific r as described in the

‘method for the dé ry testosterone(27).

This specifiq.-f_ n called " aluminum oxide flu-

: bttt it~ L S
‘orescence " was tak 1 , ting of zﬂ -3-ketosteroids

applied on alus tu- uninum oxide reacted

e

as a catalyst. #he blue fluorescent jgnpound produced could

be ldentlfﬁwﬂﬁﬁrﬁwtng ,] ﬂsrjro 1ds(12).
q W ﬁm %—'—}

It was reported(12) that the sensitivity remained

constant in the 150° to 180°, with a heating time of 20
minutes. Howéver. the selectivity of the reaction increased

with decreasing temperature, as the sensitivity for the
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3-hydroxy- A5—steroidsvdecreased considerably at the same
time. Therefore, the heating temperature at 150° for 20
minutes was used by Egg(28). The fluorescence intensity

has been found remaining constant for a few days(28).

This method was modified in the determination of

| ﬂ Thailand by Sittisom-

contraceptive hormones av

wong (29) .

The outlin j»-Q‘---'ﬁbﬂld be stated as
follows

1. The optinm he separation of methyl-
testosterone in vi- ions was selected
by running thin-layer different kinds and
ratios of solvents. ons such as a wave-
length of ex01tatlon and;{éu h of emission; stability

of fluorescence of gre studied. Inter-

one, v1tam1ns,

at ermined.

ference of other

minerals, alkaloidzﬂand exclplents were

2 Thﬁﬁ\.ﬁt} ﬂwwm ﬂdﬁproposed method A

were deternine@

HHRART N R IR IS orrisa

UsSp methoé, and applied to determine the contents of methyl-
testosterone in various commercial methyltestosterone-pre-

parations.

The usefulness of the proposed method

1. The new method is suitable for the assay of

methyltestosterone in vitamin-hormone vreparations. It is

007764
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the sensitive and less time-consuming method.

2. The new method is carried out by using a technique
of thin-layer chromatography for the separation of very small

quantities of methyltestosterone from mixtures.

3. The new method shows selectivity towards certain

type of ketosteroids, which has advantage in quality control

.works of other Ah '
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