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This invention relates to a process for the 
manufacture of therapeutically valuable gold 
compounds of keratin degradation products, and 
is an improvement in or modi?cation of that de 
scribed U. S. application Serial No. 99,960, now 
Patent No. 2,197,795, issued April 23, 1940; and 
relates further to the production of alkaline earth 
metal compounds of gold and gold-free keratinic 
acids. 
According to the process of U. S. application 

Serial No. 99,960 therapeutically valuable gold 
compounds of keratin degradation products are 
obtained by reacting gold keratinic acids, which 
are obtained in known manner by acid hydrolysis 
or gentle acid hydrolysis in combination with 
enzymatic digestion of keratins, with or without 
simultaneous or subsequent reduction, and treat 
ment with gold salts, with oxides, hydroxides or 
carbonates of the alkaline earths, including mag 
nesium, and the water soluble alkaline earth gold ~ 
keratinates thus obtained precipitated from the 
aqueous solution by means of alcohol or other 
organic solvents miscible with water. 
According to one feature of the present in 

vention the same compounds are obtained when - 
the alkali metal salts of gold keratinic acids are 
caused to interact with the water soluble salts 
of the alkaline earth metals, in particular of cal 
cium or magnesium. 
According to a further feature of this invention 

the desired compounds are also obtained when 
gold compounds are caused to react in the man 
ner known per se on the alkaline earth metal 
keratinates. The alkaline earth metal kerati 
nates (by which term I include also the mag 
nesium compounds) to be employed in this case 
as starting materials are new compounds and are 
obtained in accordance with the invention from 
keratin degradation products produced in known 
manner which have been obtained by hydrolysis 
of keratins such as hair, wool, horn, feathers and 
the like, for example, by means of acids, such as 
dilute hydrochloric acid, or by means of acids 
and proteolytic enzymes with or without simul 
taneous or subsequent reduction, for example, 
with tin in acid solution. The hydrolysis mixtures 
obtained in the hydrolysis of keratins are treated, 
if desired after removal of the reducing agent, for 
example, with hydrogen sul?de when heavy 
metals have been employed as reducing agents, ' 
with the alkaline earth metal compounds, as, for 
example, in the case of the application of acid 
hydrolysis, with the hydroxides, oxides or car 
bonates of the said metals, to neutral or weakly 
alkaline reaction and the compounds thus ob 
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tained separated in the manner known per se, 
for example, by precipitation with organic liquids 
miscible with water as, for example, alcohol, ace 
tone and the like. In this case it is to be recom 
mended if the hydrolysis of the keratin substances 
was carried out by means of acids, prior to addi 
tion of the alkaline earth metal or magnesium 
compounds, to neutralize the acids employed in 
excess for the hydrolysis with basic substances, 
suitably with ammonia. 
This latter process can also be carried out in 

such a manner that, after the hydrolysis of the 
keratins, ?rst the alkali metal compounds are 
produced and these caused to react with the water 
soluble salts of the alkaline earth metals. 

Finally according to a still further feature of 
this invention also starting from the keratin 
degradation products or the keratinic acids them 
selves it is possible by simultaneous action of gold 
compounds and the oxides, hydroxides or car 
bonates of the alkaline earth metals, including 
magnesium, to produce the desired alkaline earth 
metal gold keratinates. ' 
The compounds obtained can be precipitated 

from the reaction solution by means of suitable 
organic solvents miscible with water as, for ex 
ample, ethanol, methanol or acetone. 
They can if desired be puri?ed by further dis— 

solving in water with renewed precipitation with 
the speci?ed agents. 
The following examples serve to illustrate the 

invention without, however, limiting the same to 
them: 

Example 1 

300 grams of hair are hydrolyzed by heating 
with 1200 ms; of 20% hydrochloric acid in a water 
bath at 95° Offer 1 hour. T'hereupon 30 grams 
of tin foil are introduced and the whole heated 
for a further 1/2 hour on the water bath at 95° C. 
with frequent shaking. Then after cooling at 
20° C. the acid hydrolysate is partially neutralized 
with 500 ccs. of 25% ammonia to a weakly acid 
reaction, the tin is precipitated as tin sulphide by 
introduction of hydrogen sulphide and separated 
off by suction. After driving off the hydrogen 
sulphide dissolved in the ?ltrate by introduction 
of hydrogen there are introduced into the ?ltrate 
gradually with stirring 103 ccs. of a 20% aqueous 
solution of gold chloride hydrochloride (50% gold 
content) and the whole rendered weakly alkaline 
with caustic soda lye. On stirring the solution 
thus obtained into 5 times the quantity of alcohol 
the sodium salt of the gold keratinic acid is pre 
cipitated as a viscous oily product. After 24 hours 



‘ product. 

, is decanted from the oily residue and the latter 
‘ dissolved in 3'75 cos. of water. 
‘ added a solution of 30 grams of magnesium sul 
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. standing the alcohol is decanted from the oily 
sediment and the latter dissolved in 375 ccs. of 
water. To. this solution is added a solution of 
28 grams of calcium chloride in 100 ccs. of water, 
the whole is ?ltered and by stirring of the ?ltrate 
into 6 times the quantity of alcohol the calcium 

1 salt of gold keratinic acid precipitated as a ?oc 
‘ culent product. It is ?ltered with suction and 
‘ washed with alcohol and ether. It is freed from 
adhering di?icultly soluble impurities by re 
peated precipitation from aqueous solution with 
alcohol. The calcium salt of the gold keratinic 
acid is obtained as a slightly yellowish powder 
easily soluble in water and contains 5.1% Ca and 
14.4% Au. - 

Example 2 

10 grams oi a sodium gold keratinate are dis 
solved in 100 cos. of water and a solution of 5 

1 grams of calcium chloride in 20 cos. of water in 
‘ troduced. After ?ltration of the mixed solution. 
the ?ltrate is stirred into 6 times the quantity of ' 
alcohol and the precipitated calcium‘ salt washed 
with alcohol and ether and dried in vacuum at 
65° C. ‘ 

r ‘ Example 3 

300 grams of wool are hydrolyzed with 1200 ccs. 
of 20% hydrochloric acid by heating in a boiling 
water bath for 70 minutes. Then the hydrolysate 
is partially neutralized to a weakly acid reaction 
with stirring and cooling at 20° C. with 33% caus 

I tic sola lye and ?ltered vfrom insoluble portions. 
3 To the ?ltrate are then gradually added with 
stirring 135 ccs. of a 20% aqueous solution of gold 

‘ chloride hydrochloride, whereby the gold keratinic 
acid produced is precipitated. The latter is 

g thereupon dissolved by the addition of caustic 
soda lye to weak alkaline reaction and the solu 
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grams of calcium hydroxide and ?ltered. The 
?ltrate is stirred into 6 times the quantity of 
alcohol, ‘whereby the calcium keratinate precipi 
tates and settles on the bottom as a solid but still - 
somewhat sticky mass. Alter decanting the al 
cohol from the residue the latter is dissolved in 
1 liter of water. This solution is treated with 

- 180 cos. of 20% sodium aurichloride solution grad~ 
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tion obtained stirred into 6 times the volume of . 
alcohol whereby the sodium salt 01' the gold 
keratinic acid is precipitated as a viscous oily 

After several hours stirring the alcohol 

To this solution is 

phate in 150 ccs. of water, the whole is ?ltered 
I and the magnesium salt of the gold keratinic acid 
precipitated by stirring the ?ltrate into 8 times 
the volume of alcohol. The product is ?ltered 

‘ with suction, washedwith alcohol and ether and 
dried. The magnesium salt of the gold keratinic 
acid is obtained as a white powder easily soluble 
in water and contains 3.8% Mg. and 11% Au. 

Example 4 

300 grams of hair are worked up as in Example 
1 to the aqueous solution of the sodium salt of 
the gold keratinic acid. To this solution is then 
added a solution of 30 grams of strontium chloride 
in .150 cos. of water, the whole ?ltered and the 

‘ strontium salt of the gold keratinate precipitated 
by stirring the ?ltrate into 6 times the quantity 
of alcohol. Ai'ter ?ltration with suction the 
product is again precipitated from aqueous solu 
tion with alcohol. The strontium salt of the gold 
keratinic acid is obtained as a white powder easily 
soluble in water and contains 11% Sr and 12.5% 

i All. 

Example 5 

300 grams of hair are hydrolyzed with 1200 ccs. 
‘ of 20% hydrochloric'acid by heating in a water 
bath at 95° C. for 1% hours. The hydrolysate is 
thereupon after cooling to 20° C. partially neu 

‘ tralized with 500 ccs. of 25% ammonia, the still 
weakly acid mixture rendered alkaline with 45 
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ually with stirring. The'whole is then ?ltered 
from a slight precipitate thereby produced, the 
?ltrate stirred into 8 times the quantity of al- ’ 
cohol, the precipitated calcium salt of the gold 
keratinic acid washed with alcohol and ether and 
dried in vacuum. It is obtained as a slightly 
yellowish powder easily soluble in water and 
contains 5.5% Ca and 11.6% Au. 

Example 6 

300 grams of hair are heated for 1 hour with 
1200 ccs. of 20% hydrochloric acid in a water 
bath at 95° C. then to the hydrolysate 300 grams 
of tin foil added and the whole further heated 
for ‘A hour. After cooling of the hydrolysate 
it is partially neutralized to a weakly acid re 
action with 25% ammonia, the tin separated as 
tin sulphide by introduction of hydrogen sulphide 
and ?ltered of! with suction and thereupon in the 
?ltrate the hydrogen sulphide completely removed . 
by evacuation or driving oil by means of an in 
di?erent gas as, for example, nitrogen; Into the 
sulphhydryl keratinic acid solution thus obtained 
are then introduced 48 grams of magnesium car 
bonate to a neutral reaction and the solution ob 
tained stirred into 12 times the volume of alcohol 

7 whereby the magnesium salt of the sulphhydryl 
keratinic acid separates. After separation from 
alcohol the magnesium keratinate is dissolved in 
1 liter of water, to this solution 138 ccs. of a 20% 
aqueous gold chloride hydrochloride gradually 
added and the hydrochloric acid thereby liberated 
combined to a neutral or weakly alkaline reaction 
by gradual addition of 18 grams of magnesium 
carbonate. Thereupon small quantities of in 
soluble products are ?ltered oil‘ and the ?ltrate 
stirred into 8 times the volume of alcohol, where 
by the magnesium salt of' the gold sulphhydryl 
keratinic acid precipitates which is ?ltered with 
suction, washed with alcohol'and ether and dried 
in vacuum at 60° C. The light yellow substance 
obtained has a content of 4.4% Mg and 17.4% Au. 

Example 7 

To a solution of 40 grams of a sulphhydryl 
keratinic acid in 200 ccs. of water are gradually 
added with stirring 40 cos. of a 20% gold chloride 
hydrochloride and at the same time so much 
magnesium carbonate is introduced that the re 
action of the solution remains neutral although 
after completion of the addition of the gold chlo 
ride hydrochloride solution a pH=7.4 is indicated. 
The whole is ?ltered from the small precipitate. 
the ?ltrate stirred into 10 times the quantity of 
alcohol, the magnesium salt of the gold sulph 
hydryl keratinic acid thereby precipitated, ?ltered 
with suction, washed with alcohol and ether and 
dried in vacuum. It is obtained as a lightly 
yellow colored powder easily soluble in water and 
contains 2.4% Mg and 10.6% Au. 

Example 8 

100 grams of a keratin degradation product 
which has been obtained by hydrolysis of hair 
with 30% sulphuric acid on the water bath.up to 
solution, dialysis of the hydrolysate and evapora 
tion of the dialysate obtained to dryness, are dis 
solved in 1 liter of water and to this solution 130 
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-ccs. of a 20% aqueous gold chloride‘hydrochloride 
are gradually added with stirring and at the same 
time so much calcium hydroxide introduced that 
the reaction after the addition of the gold chlo 
ride hydrochloride is weakly alkaline. After 
filtration of the solution by precipitation with al 
cohol the calcium salt of the gold keratinic acid 
is isolated and the latter, for puri?cation from 
small di?icultly soluble constituents, again pre 
cipitated from aqueous solution. The practically 
white calcium salt thus obtained contains about 
5.5% Ca and 15% Au. 
Of course, many changes and variations in the 

reaction conditions and the like may be employed 
'by those skilled in the art in accordance with the 
principles set forth herein. 
What I claim is: 
1. Process for the manufacture of alkaline 

earth metal salts of gold keratinic acids, such as 
may be obtained by the degradation of keratins 
followed by interaction with a gold salt and neu 
tralization with a basic reacting alkali metal 
compound, comprising reacting said alkali metal 
salts of the gold keratinic acids with a water 
soluble salt of and alkaline earth metal. . 

2. Process for the manufacture of alkaline 
earth metal salts of gold keratinic acids, such as 
may be obtained by reduction of degraded kera 
tins followed by interaction with a gold salt and 
neutralization with a basic reacting alkali metal 
compound, comprising reacting said alkali metal 
salts of the gold keratinic acids, with a water 
soluble salt of an alkaline earth metal. 

~ ' 3. Process as claimed in claim 1, in which as 
alkaline earth metal compound a calcium com 
pound is employed. 

4. Process as claimed in claim 1, in which the 
gold keratinate of said alkaline earth metal is 
separated from the aqueous solutions by means 
of an organic liquid miscible with water. 

5. Process for the manufacture of alkaline 
earth metal keratinates from keratin degrada 
tion products which are obtained by hydrolysis 
of keratins by means of acids, wherein the hy 
drolysis mixture is treated with an alkaline earth 
metal compound and the compounds thus ob 
tained separated by precipitation with an or 
ganic liquid miscible with water. 

6. Process as claimed in claim 5, after which 
in the hydrolysis of the keratins ?rst the alkali 
metal compounds are produced and these caused 
to react with the water soluble salts of the said 
alkaline earth metal. 

7. An alkaline earth metal salt of the reduced 
hydrolyzation products of a keratinous material. 

8. An alkaline earth metal salt of the unre 
duced hydrolyzation products of a keratinous 
material. 

9. A calcium salt of the reduced hydrolyzation 
products of a keratinous material. 

10. Process for the manufacture of therapeuti 
cally valuable salts of keratinic acids, which com 
prises reacting a compound containing a kera 
tinate radical with a compound .of an alkaline 
earth metal capable of entering into double ‘de 
composition therewith. 
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11. Process for the manufacture of therapeuti 

cally valuable salts of keratinic acids, which com 
prises reacting a compound of the group con 
sisting of keratinic acids and gold keratinic acids 
with a compound of an alkaline earth metal 
capable of entering into double decomposition 
therewith. 

12. Process according to claim 11, wherein the 
keratinic acid is contained in the reaction prod 
act of a gold compound and the product of the 
acid hydrolysis of keratins. 

13. Process according to claim 10, wherein the 
metal keratinate reaction product is reacted with 
a gold compound. 

14. Process according to claim 13, wherein the‘ 
metal keratinate reaction product is reacted with 
a gold compound and wherein the keratinic acid 
is subjected to reduction prior to reaction with 
the metal compound. \ 

15. Process according to claim 11, wherein the 
acid is neutralized with a basic reacting alkali 
metal compound prior to reaction with the alka 
line earth metal compound. said compound being 
capable of entering into double decomposition 
with the alkali metal keratinate. 

16. Process according to claim 11, wherein the 
acid is neutralized with a basic reacting alkali 
metal compound prior to reaction with the alka 
line earth metal compound, said compound being 
capable of entering into double decomposition 
with the alkali metal keratinate, and wherein the 
acid is subjected to reduction prior to reaction 
with the alkaline earth metal compound. 

1'7. Process according to claim 11, wherein the 
keratinic acid is contained in the reaction prod 
uct of a gold compound and the product of the 
acid hydrolysis of keratins, and wherein the al 
kaline earth metal compound is a member of the 
group consisting of the oxide, hydroxide and car 
bonate. ' 

18. Process according to claim 11, wherein the 
metal compound is a member of the group con 
sisting of the oxide, hydroxide and carbonate, 
and is employed in such amount that at least the 
neutral condition is reached. 

19. The magnesium compound of a reduced 
. keratinic acid. 

20.,An approximately neutral alkaline earth 
metal keratinate which is substantially com 
pletely insoluble in alcohol. 

21. A calcium keratinate product which is sub 
stantially completely ‘insoluble in alcohol. 

22. The isolated ‘calcium compound of a re 
duced keratinic acid, said compound being sub- } 
stantially completely insoluble in alcohol. 

23. An approximately neutral magnesium kera 
tinate which is substantially completely insoluble 
in alcohol. 

24. An alkaline earth metal salt of, a. keratinic 
acid obtained by hydrolysis of keratinous mate 
rial. I 

25. A calcium salt of a keratinic acid obtained 
by hydrolysis of keratinous material. 

26. A magnesium salt of a keratinic acid ob 
tained by hydrolysis of keratinous material. 
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