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1
METHYLENATION REAGENT

This application is a continuation-in-part of my co-
pending application Ser. No. 865,991 and now aban-
doned, filed Oct. 13, 1969, which is a continuation-in-
part of by copending application Ser. No. 675,778,
filed Oct. 17, 1967, and now abandoned.

The present invention is concerned with novel me-
thylenating reagents and with the processes for their
manufacture. These novel reagents are manufactured
by the reaction of activated zinc with a methylene hal-
ide in a suitable complexing solvent. Preferred methyl-
ene halides are methylene chloride, methylene bromide
and methylene iodide. Suitable solvents are tetrahydro-
furan, dioxane, alkylene glycol ethers and dialkoxyal-
kyl ethers. A typical alkylene glycol ether is ethylene
glycol dimethyl ether while diethylene glycol dimethyl
ether represents a typical dialkoxyalkyl ether. Tetrahy-
drofuran and ethylene glycol dimethyl ether are espe-
cially preferred complexing solvents. Simple open-
chain aliphatic ethers are less desirable. Activation of
the zinc can be effected, alternatively, by formation of
a zinc-lead couple or by heating with a hydrogen hal-
ide. A specific example is the reaction of zinc, activated
by heating in methanol with hydrogen chloride, with
methylene bromide in tetrahydrofuran to afford the
bromozincmethylene tetrahydrofuran reagent wherein
the respective groups are present in the ratio of two
bromine atoms to three zinc atoms to two methylene
groups to one tetrahydrofuran molecule. Its structure
is shown below:

Br Pran

. .. ~Br
~7n n

Qo S

n

The novel reagents of this invention provide an ad-
vantageous method for methylenating ketones as com-
pared to previously known reagents adapted for that
purpose. The Wittig reaction described in Advanced
Organic Chemistry, Fieser and Fieser, page 482-6,
Rheinhold Publishing Corp., New York (1961) thus
utilizes triphenylphosphinemethylene as the me-
thylenating agent. That substance is, however, not sta-
ble in the presence of air, therefore must be prepared
in situ. The required precursor, i.e. methyltriphenyl-
phosphonium bromide, is, moreover, obtained only
after the lengthy reaction, i.e. several days, of triphen-
ylphosphine with methyl bromide. More costly raw ma-
terials are, moreover, required for preparation of the
Wittig reagent. It is of interest to note, in addition, that
the Wittig reagent is conducted in the presence of a
base, usually phenyl lithium. Such reaction conditions
would be obviously unsuitable for application to ste-
roids possessing base-sensitive groups, e.g. the corti-
coid side-chain.

The methylenation process wherein the novel rea-
gent of this invention is utilized is conveniently con-
ducted at room temperature in a suitable organic sol-
vent such as tetrahydrofuran. A specific example of
that process is the reaction of 38,1 7a-diacetoxy-5a-
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hydroxypregnane-6,20-dione with the aforementioned
triszincbismethylene "dibromide tetrahydrofuran . rea-
gent in tetrahydrofuran, thus affording 38,17e-
diacetoxy-5a-hydroxy-6-methylenepregnan-20-one.

The methylene steroids obtained by use of the instant
reagent are useful as intermediates in the manufacture
of the corresponding known and useful methyl com-
pounds. The - instant  6-methyleneandrostane-
3B8,5a,17B-triol, for example, is oxidized with chro-
mium trioxide to afford Sa-hydroxy-6-methylenean-
drostane-3,17-dione, which is catalytically hydroge-
nated in the presence of a palladium catalyst to yield
5a-hydroxy-6a-methylandrostane-3,17-dione.  Dehy-
dration of the latter substance by reaction with thionyl
chloride in pyridine affords 6a-methylandrost-4-ene-
3,17-dione, which is reduced with sodium borohydride
to afford 17B-hydroxy-6a-methylandrost-4-en-3-one.
The latter substance, as is described by Ringold et al.,
J. Org. Chem., 22, 99 (1959) is both an anabolic and
an androgenic agent.

The invention will appear more fully from the exam-
ples which follow. These examples are set forth by way
of illustration only and it will be understood that the in-
vention is not to be construed as limited either in spirit
or in scope by the details contained therein as many
modifications both in materials and methods will be ap-
parent from this disclosure to those skilled in the art.
In these examples temperatures are given in degrees
Centigrade (°C.). Quantities of materials are expressed
in parts by weight unless otherwise noted.

EXAMPLE 1

Method A

To a refluxing mixture of 64 parts of lead acetate
with 78.8 parts of acetic acid is added rapidly with stir-
ring 26 parts of zinc powder in portions. At that point
the heat source is removed, the stirring stopped and the
acetic acid removed by suction, leaving granules of the
lead-zinc couple. An additional 78.8 parts of hot acetic
acid is then added; the mixture is stirred briefly and the
acetic acid is removed by suction. The lead-zinc couple
is washed with several portions of methylene chloride
at room temperature, then is dried under a stream of
nitrogen at about 125°% To the dry material is then
added 90 parts of tetrahydrofuran and the temperature
is lowered to approximately —15° At that time 54 parts
of methylene iodide is added with stirring and the mix-
ture is cooled for about 10 minutes until cessation of
the spontaneous reaction. Stirring is continued at room
temperature for about 1 hour longer, at the end of
which time the metallic residue is allowed to settle,
leaving an approximately | M solution of the iodozine-
methylene reagent.
Method B

A mixture of 97.5 parts of zinc dust with 78.8 parts
of acetic acid is stirred in a nitrogen atmosphere for
about 5 minutes until a thick slurry is obtained. At that
time 250 parts of water is added and the resulting mix-
ture is stirred for several minutes. The supernatant
aqueous acetic acid is decanted and an additional 250
parts of water is added. While that slurry is stirred, 37.8
parts of lead acetate trihydrate is added all at once.
Stirring is continued for about 20 minutes longer, at the
end of which time the aqueous supernatant is decanted.
The zinc-lead couple remaining is washed with another

_portion of water, then several times with acetone. It is

then dried in a nitrogen atmosphere at about 150°. To
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that couple is then added 450 parts of dry tetrahydro-
furan and 135 parts of methylene iodide is added with
stirring at such a rate as to maintain reflux. After the
addition is complete heat is applied in order to main-
tain reflux for about 30 minutes. Cooling of that solu-
tion affords a tetraliydrofuran solution of the reagent
possessing a concentration of approximately 0.9 M.

A portion of the latter solution is centrifuged to re-
move suspended lead, then is cooled to 0° The crystal-
line solid is isolated by centrifugation in a nitrogen at-
mosphere, then is dried at room temperature under re-
duced pressure. It exhibits nuclear magnetic resonance
peaks at +3 cycles per second (relative to tetramethyl-
silane), characteristic of the methylene group, and also
at —88 and —227 cycles per second, characteristic of
the tetrahydrofuran present as a solvate. Elemental
analysis indicates a zinc content of 15-25%, an iodine
content of 50-54% and a carbon content of 13-20%.

EXAMPLE 2

To a rapidly stirred mixture of zinc with 80 parts of
methanol, under nitrogen, is added 36 parts by volume
of an isopropyl alcohol solution containing 9 parts of
hydrogen chloride. The resulting reaction mixture is
heated at the reflux temperature for about 5 minutes,
at the end of which time the methanol is removed by
decantation. The resulting zinc residue is dried at ele-
vated temperature, after which time 135 parts of tetra-
hydrofuran and 58 parts of methylene bromide are suc-
cessively added. That reaction mixture-is heated at the
reflux temperature for about 16 hours, then is cooled
to room temperature and an additional 29 part portion
of methylene bromide is added. Stirring of that reaction
mixture at room temperature is continued until all of
the zinc has dissolved. At that time the mixture is di-
luted with approximately 200 parts of methylene chlo-
ride and the resulting white solid is filtered in a nitrogen
atmosphere under anhydrous conditions. The resulting
solid material is washed with small portions of methyl-
ene chloride and is dried under reduced pressure at
room temperature. Analysis of that reagent indicates
the groups to be present in the ratio of three atoms of
zinc to two atoms of bromine to two methylene groups
to one molecule of tetrahydrofuran. It exhibits nuclear
magnetic resonance peaks at about +68, —115 and 225
cycles per second in hexamethylphosphoramide. lts
structure is shown below:

EXAMPLE 3

72 Parts of zinc is activated with hydrogen chloride
by the procedure described in Example 2 and the re-
sulting activated metal is mixed with 150 parts by vol-
ume of tetrahydrofuran in a nitrogen atmosphere. To
that mixture is then added successively 10 parts of lith-
jum bromide and 42 parts of methylene chloride. The
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resulting reaction mixture is heated, with shaking,
under pressure for about 72 hours, then is cooled to
room temperature. The supernatant liquid containing
a suspended fine solid is decanted from the remaining
zinc metal, then is filtered. The solid material thus ob-
tained is washed with methylene chloride and dried
under nitrogen, then is purified by -dissolution in
hexamethylphosphoramide, filtration through diatoma-
ceous earth and evaporation of the solvent. The result-
ing triszincbismethylene dichloride tetrahydrofuran ex-
hibits a nuclear magnetic resonance peak at about 78
cycles per second in hexamethylphosphoramide. This
compound is represented by the following structural
formula

EXAMPLE 4

To a solution of 8.3 parts of 17B-acetoxy-Sa-

androstan-3-onein 43 parts of tetrahydrofuran is added
35 parts by volume of the approximately 1 M iodozinc-
methylene reagent prepared as described in Example 1.
The reaction mixture is allowed to stand at room tem-
perature for about 72 hours, at the end of which time
50 parts by volume of 25% aqueous ammonium chlo-
ride is added cautiously, and that aqueous mixture is
extracted with ether. The ether extract is washed suc-
cessively with aqueous ammonium chloride and aque-
ous potassium bicarbonate, then is dried over anhy-
drous sodium sulfate. Removal of the ether by distilla-
tion in a nitrogen atmosphere affords the crude prod-
uct, which is purified by recrystallization from metha-
nol to afford 3-methylen-5a-androstan-178-ol 17-ace-
tate, melting at about 98°-100°. Infrared absorption
maxima are observed at about 3.25, 5.72, 6.05 and
7.95 microns. This compound exhibits nuclear mag-
netic resonance peaks at about 280 and 274 cycles per
second.

EXAMPLE 5

To a solution of 22.5 parts of 17a-hydroxypregn-
4-ene-3,20-dione in 22.5 parts of tetrahydrofuran is
added 50 parts by volume of the approximately 1 M
iodozincmethylene reagent prepared as described in
Example 1, and the resulting reaction mixture is stirred
in a nitrogen atmosphere at room temperature for
about 15 minutes. After standing at room temperature
for about 3 hours, 22.5 parts of concentrated ammo-
nium hydroxide is added with rapid stirring. Nearly sat-
urated aqueous ammonium chloride in the amount of
50 parts by volume is then added and the resulting pre-
cipitated solids are removed by filtration. That mixture
is then extracted with ether and the ether extract is sep-
arated, then washed successively with dilute aqueous
ammonium chloride and dilute aqueous potassium bi-
carbonate. The organic solution is dried over anhy-
drous sodium sulfate, then concentrated to approxi-
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mately 100 parts by volume. The unreacted starting
material which crystallizes at this point is removed by
filtration and the filtrate is chromatographed on an alu-
mina column. Elution of that column with ben-
zeneethy! acetate solutions affords pure 17a-hydroxy-
20-methylenepregn-4-en-3-one, melting at about
241°-243° This compound displays an ultraviolet ab-
sorption maximum at about 242 millimicrons with a
molecular extinction coefficient of about 16,400, infra-
red absorption peaks at about 2.87, 3.23, 5.99 and 6.20
microns and nuclear magnetic resonance maxima at
about 47.5, 70, 77, 290, 293 and 345 cycles per sec-
ond.

EXAMPLE 6

To a solution of 9.3 parts of 3-methoxyestra-
1,3,5(10)-triene-16,17-dione 16-monoxime in 45 parts
of tetrahydrofuran is added, at approximately 15°in a
nitrogen atmosphere, 120 parts by volume of the ap-
proximately 1 M iodozincmethylene reagent prepared
as described in Example 1, and that reaction mixture is
allowed to stand at room temperature for about 24
hours. The mixture is then stirred rapidly while 25 parts
by volume of nearly saturated aqueous ammonium
chloride and 26 parts of acetic acid are carefully added.
Dilution of that mixture with approximately 100 parts
of water results in precipitation of the solid crude prod-
uct which is collected by filtration, washed on the filter
with water, and dried, then purified by recrystallization
from chloroform-methanol to yield pure 3-methoxy-
17-methylenestra-1,3,5(10)-trien-16-one 16-
monoxime, melting at about 202°-205°, It displays an
ultraviolet absorption maximum at about 224 millimi-
crons with a molccular extinction coefficient of about
17,000 and also infrared absorption peaks at about
3.05, 5.80 and 6.20 microns.

EXAMPLE 7

To a solution of 17B-acetoxy-2a-hydroxyestr-
41733-one in 90 parts of tetrahydrofuran is added at
15°in a nitrogen atmosphere 36 parts by volume of the
approximately 1 M iodozincmethylene reagent pre-
pared as described in Example 1. When the mixture be-
comes homogeneous, it is allowed to stand at room
temperature for about 24 hours, then is diluted with
nearly saturated aqueous ammonium chloride. The or-
ganic solvent is removed by distillation under reduced
pressure and the semi-solid residue is recrystallized
from aqueous methanol. Further purification is ef-
fected by chromatography on a silica gel column fol-
lowed by elution with benzene-cthy! acetate solutions.
The eluted material is recrystallized from methylene
chloride-hexane to afford pure 3-methylenestr-4-ene-
2, 17pB-diol 17-acetate, melting at about 147°-149° It
displays an ultraviolet absorption maximum at about
235.5 millimicrons with a molecular extinction coeffi-
cient of 23,600 and also infrared absorption peaks at
about 2.85, 5.81 and 6.10 microns.

EXAMPLE 8

To a solution of 3.3 parts of 33,2 I-dihydroxypregn-5-
en-20-one in 67.5 parts of tetrahydrofuran, in a nitro-
gen atmosphere, is added, at approximately 15°, 50
parts by volume of the approximately | M iodozinc-
methylenc rcagent prepared as described in Example |
and the homogeneous mixture is allowed to stand at
room temperature for about 24 hours. At the end of
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that time nearly saturated aqueous ammonium chloride
is added and the organic solvent is removed by distilla-
tion under reduced pressure. The solid which separates
is collected by filtration and is purified by crystalliza-

. tion from methylene chloride-hexane to afford pure 20-

methylenepregn-5-ene-33,21-diol, melting at about
186°-188°. This compound exhibits infrared absorption
maxima at about 3.12 and 6.12 microns.

EXAMPLE 9

To a solution of 9.9 parts of 21-hydroxypregn-4-ene-
3,20-dione in 45 parts of tetrahydrofuran, in a nitrogen
atmosphere, is added at approximately 15°, 200 parts
by volume of an approximately 0.6 M iodozincmethy-
lene reagent prepared as described in Exampie 1 and
the resulting reaction mixture is stirred for about 24
hours. At the end of that time nearly saturated aqueous
ammonium chloride is added carefully with rapid stir-
ring and the organic solvent is removed by distillation
under reduced pressure. The semi-solid residue is ex-
tracted into ether and the ether extract is washed suc-
cessively with dilute aqueous ammonium chloride and
dilute aqueous potassiim bicarbonate. Drying over an-
hydrous sodium sulfate followed by distillation of the
solvent under reduced pressure affords an oily residue
which is purified by chromatography on silica gel fol-
fowed by elution with benzene and benzeneethyl ace-
tate solutions to afford the crude product. Further puri-
fication is effected by crystallization of the eluted mate-
rial from methylene chloride-hexane, thus affording
pure 21-hydroxy-20-methylenepregn-4-en-3-one, melt-
ing at about 157°-158° An ultraviolet absorption maxi-
mum is observed at about 242 millimicrons with a mo-
lecular extinction coefficient of 16,500 and infrared
absorption peaks are observed at about 2.97, 3.27,6.02
and 6.2(0) microns.

EXAMPLE 10

To a solution of 2.1 parts of 2l-acetoxy-17a-
hydroxypregn-4-ene-3,11-20-trione in 25 parts of tetra-
hydrofuran is added 50 parts by volume of an approxi-
mately 0.9 M iodozincmethylene reagent prepared as
described in Example | and the resulting reaction mix-
ture is stirred at room temperature for about 24 hours.
At the end of that time nearly saturated aqueous am-
monium chloride is added and the organic solvent is re-
moved by distillation under reduced pressure. The resi-
due is chromatographed on an alumina column, then
eluted with 40% ethyl acetate in benzene to yield pure
2 l-acetoxy-17a-hydroxy-20-methylenepregn-4-ene-
3,11-dione. This compound exhibits an ultraviolet ab-
sorption maximum at about 238 miilimicrons with a
molecular extinction coefficient of about 17,600 and
also infrared absorption peaks at about 2.88, 5.71,
5.87, 6.05 and 6.19 microns.

EXAMPLE 11

To a solution of 2 parts of 178-acetoxy-2e-
hydroxyandrost-4-en-3-one in 18 parts of tetrahydro-
furan is added 30 parts by volume of approximately 0.9
M iodozincmethylene reagent prepared as described in
Example | and the resulting reaction mixture is allowed
to stand in a nitrogen atmosphere for about 20 hours.
At the end of that time 50 parts of saturated ammo-
nium chloride is added and that mixture is stirred for
about 30 minutes, then is extracted with ether. The
cther extract is washed successively with aqueous am-
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monium chloride, water and aqueous potassium bicar-
bonate, then dried over anhydrous sodium suifate and
stripped of solvent by distillation in a nitrogen atmo-
sphere. The solid crude product is purified by recrystal-
lization from aqueous methanol to afford pure 3-
methyleneandrost—4-ene-2a,17B-diol 1 7-acetate, melt-
ing at about 175°-178°, An ultraviolet absorption maxi-
mum is observed at ‘about 238 millimicrons with a mo-
lecular extinction coefficient of about 22,000. Infrared
absorption peaks are displayed at about 2.84, 3.23,
5.80 and 6.08 microns.

EXAMPLE 12

To a solution of 19.2 parts of 3B-benzyloxy-5a-
hydroxypregnane-6,20-dione 20-cthylene ketal in 67.5
parts of tetrahydrofuran is added 110 parts by volume
of an aproximately 0.8 M iodozincmethylene reagent
prepared as described in Example 1 and the reaction
mixture is stirred at room temperature for about 24
hours. 25% aqueous ammonium chloride in the amount
of 100 parts by volume is then added cautiously and the
resulting mixture is extracted with ether. Removal of
the ether by distillation under reduced pressure affords
an oily residue containing 3B-benzyloxy-5a-hydroxy-6-
methylenepregnan-20-one 20-ethylene ketal. That ma-
terial is dissolved in 80 parts of acetone, then is added
to a solution of 2 parts of concentrated hydrochloric
acid in 20 parts of water. The resulting reaction mix-
ture is stirred at room temperature for about [5 min-
utes, then is diluted with water. The precipitate thus
formed is collected by filtration, dried and recrystal-
tized from methylene chloridemethanol to afford 38-
benzyloxy- Sa-hydroxy-6-methylenepregnan-20-one,
melting at about 180°-183°. Infrared absorption max-
ima are observed at about 2.87,3.24, 5.77 and 6.08 mi-
crons and nuclear magnetic resonance peaks at about
288 and 294 cycles per second.

EXAMPLE 13

To a solution of 10.1 parts of 33,178-diacetoxy-Sa-
hydroxyandrostan-6-one in 45 parts of tetrahydrofuran
is added 70 parts by volume of approximately 0.8 M
jodozincmethylene reagent prepared as described in
Example | and the resulting reaction mixture is stirred
at room temperature for about 3 hours. At that time 50
parts by volume of 25% aqueous ammonium chloride
is added cautiously and the resulting mixture is ex-
tracted with ether. The ether layer is separated, washed
successively with aqueous ammonium chloride and
aqueous potassium bicarbonate, then dried over anhy-
drous sodium sulfate. Removal of the ether by distilla-
tion under nitrogen affords the crude product, which is
purified by recrystallization from methylene chloride-
methanol, thus affording pure 6-methyleneandrostane-
38,5a,178-triol  3,17-diacetate, melting at about
219°-222°, Infrared absorption maxima are observed at
about 2.90, 3.25, 5.78, 5,87 and 6.06 microns and nu-
clear magnetic resonance peaks are observed at about
280 and 288 cycles per second.

EXAMPLE 14

To a solution of 1 part of 6-methylenandrostane-38,
,5@,17B-triol 3,17-diacetate in 24 parts of methanol is
added 5 parts by volume of 45% aqueous potassium hy-
droxide and that mixture is allowed to stand in a nitro-
gen atmosphere at room temperature for about 16
hours. At the end of that time approximately 50 parts
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of water is added and the organic solvent is removed by
distillation under reduced pressure. The solid which
crystallizes from the mixture is collected by filtration,
then purified by recrystallization from ethyl
acetateether  to yield 6-methylenandrostane-
38,5a,17B-triol melting at about 207°-208°. Infrared
absorption maxima are observed at about 2.95, 3.23
and 6.07 microns.

EXAMPLE 15

A mixture containing 5 parts of 6-methyleneandros-
tane-38,5a,178-triol 3,17-diacetate, 5 parts of acetic
anhydride, 5 parts of acetic acid, 0.15 part of p-tol-
uenesulfonic acid and 10 parts of dioxane is stirred at
room temperature for about 16 hours, then is partially
concentrated under reduced pressure. Water is added
to the residue and the semi-solid product formed is col-
lected by filtration and purified by recrystallization
from aqueous methanol to yield 6-methylenandros-
tane-38,5a,17B-triol  3,5,17-triacetate, melting at
about 116°=118° This compound exhibits infrared ab-
sorption maxima at about 5.78 and 6.08 microns.

EXAMPLE 16

The substitution of an equivalent quantity of 38,173~
dipropionoxy-5a-hydroxyandrostan-6-one in the pro-
cess of Example 12 results in 6-methylenandrostane-
38,5a,17 B-triol 3,17-dipropionate.

When equivalent quantities of 6-methylenandros-
tane-38,5a,17B-triol 3,17-dipropionate, propionic an-
hydride and propionic acid are substituted in the proce-
dure of Example 14, there is produced 6-
methylenandrostane-343,5c,17g-triol 3,5,17-
tripropionate. T

EXAMPLE 17

By substituting an equivalent quantity of 17a-
acetoxy-2 1-hydroxypregn-4-ene-3,11,20-trione and
otherwise proceeding according to the process of Ex-
ample 2, there is obtained 17a-acetoxy-21-hydroxy-20-
methylenpregn-4-ene-3,11-dione.

EXAMPLE 18

The substitution of an equivalent quantity of ethylene
glycol dimethyl ether for tetrahydrofuran in the proce-
dures of Example 1 results in an approximately 1 M so-
lution of the iodozincmethylene ethylene glycol di-
methyl ether reagent.

EXAMPLE 19

To a suspension of 45 parts of the reagent described
in Example 2 with 360 parts of tetrahydrofuran is
added, at —15° 22.5 parts of 38,17a-diacetoxy-5a-
hydroxypregnane-6,20-dione. Stirring at —15° is con-
tinued for about 15 minutes, at the end of which time
the mixture is allowed to warm to room temperature.
After the mixture has been stirred at room temperature
for about 2 hours, a 1:1 mixture of acetic acid and
water is added cautiously. The resulting solution is con-
centrated to approximately one quarter volume and
about 300 parts of water is added. The resulting solid
is collected by filtration, washed with water, then re-
crystallized from aqueous methanol to afford 38,17a-
diacetoxy-5a-hydroxy-6-methylenepregnan-20-one,
melting at about 190°-195°. This compound exhibits
nuclear magnetic resonance peaks at about 37, 52,
123, 128, 284 and 292 cycles per second.
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EXAMPLE 20 ] 2. A compound according to claim 1 which has the
ormula
A solution. containing 0.2 part of 3-(38-acetoxy- ‘

5a,17B3-dihydroxy-6-oxoandrostan-1 7 a-yl)propionic
acid-y-lactone and 0.4 part of triszincbismethylene di- 5 ,
chloride tetrahydrofuran in 5 parts by volume of p
hexamethylphosphoramide is allowed to stand at room Lo~
temperature for about 2 hours, at the end of which time Br-—Zr; “yn-Rr

the reaction mixture is neutralized carefully by the ad-
dition of 5 parts of volume of 50% aqueous acetic acid. 10
Dilution with approximately 5 parts of water results in o }Hg
the precipitation of a semi-solid material, which is sepa- \7n
rated by filtration and dried to afford 3-(3B-acetoxy-
5a,178-dihydroxy-6-methylenandrostan- [ 7a-
yl)propionic acid-y-lactone. 15
What is claimed is:
1. A compound of the formula

] -

0, >~

- ~ CI_T; ‘Zn—Cl

3. A compound according to claim 1, which has the
formula

- ~
X~In Zn-X
I !

CHo - cH 25 ‘ CH
\43\\ / 2 QEE Pt

Zn Zn

wherein X is a chloro or bormo radical. 30 * ok ko %
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