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THL COMPO'UNDING OF TEN TROUBLESONE PRESCRIPTIONS.
The subject of this thesis was taken from a

paper read by Mr. Kaemmerer* befcre the American Pharmaceutical
Asscciaticn in September, 1905, in which he briefly
discussed the methods ¢f compounding about thirty prescript-
ions. Itvincludes work cn ten of the mcst impcertant
prescriptions mentioned by Mr. Kaemmerer, especially
these in which the difficulty in compounding is due to scme
chemical or pharmaceutical incompatability. Xach prescrip=
tion was werked upon in the laboratory and the literature
at hand thoroughly consulted with a view of remedying the
difficulty from the standpoint of the ccmpounder.
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Prescripticn Neo. 1.
The first of the prescriptions considered
reads as follows:
Pyrophesphate of Iron 2 dr.
Dilute Phosphoric acid 6 f1. dr.
Syrup, a sufficient quantity
to make 3 fl. oz,

Directions: A teaspcoonful in water an hour before meals.

This prescripticn, or a similar one conta ining
pyrophosphate of iron in combination with phosphorie
acid, has caused a great deal of annoyance to pharmacists
for the last fifty years or more. It is nct positively
known just when it was first presented tc the Ambrican
pharmacist, but the first menticn of it in American
literature is tc be fcund in the Druggists Circular of
1859.* It is probably of foreign origin, as Persoz, of
Strassburg, Germany,** first indicated the employment
of a scluble pyrcphosphate ¢f ircn, while a few years later
M. Rebiquet, a Frenchman, used it extensively in the prep-

araticn of a syrup*** in which however no phospheric acid

- - -

- Am. Dmgo CiX‘-, 5, P. 1270
** Year Bock Pharm., 1876, p. 352.
*%* Am. Jour. Pharm., 31, p. 248.
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was employed. The reason for introducing phospheric acid
is to be found in the fact that the contents of the
stomach are acid and that it was desired to have the ircn
salt in the best possible ccndition for abscrption. The
presence of the acid, was for the purpcse of making the
preparaticn approach as nearly as possible, the condi-
‘tion of the liquids in the system. For the same reason
lactic and hydrochleric acids are used in such prepar-
ations as Syrup of Calcium Lactcphesphate and Syrup of the
Chler=hydrophesphates of iren,* As is well known, acids
tend tc cause a precipitation of the iron salt, and,
as the pyrophosphate is now narly always prescribed in
ccmbination with phosphoric acid, it will readily be seen
why sc¢ many pharmacists have been trcubled with the
ccompcounding of this prescription.

The remedies suggested for hclding the ircn salt
in sclution have been numercus. The addition of the
following substances has been proposed at one time or
another: pyrcphosphate c¢f scda,** armonia water,*** ammon-
ium citrate,**** potassium carbonate***** and syrup of
citric acid, and sodium phosphute.""" Dr. G. M. Baker,
¥ 7T Year Took, Pharm., 1876, p. 352.

& Am. Drug. Circ., 26, p. 76.
ne Am. Drug. Cirec., 22, p. 198.
#sss  Am, Drug. Circ., 24, p. 92,

®esse Am, Drug. Circ., 25, p. 74.
#*esxs Am. Drug. Circ., 45, p. 150.
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at a meeting cf the Kings County Pharmaceutical Scciety in
1880,* says in reference tc this inccmpatability: "A pure
tribasic acid will afferd neither precipitaticn ner
cloudiness.” 1In direct ccontradiction tc this, the
substituticn of the meta-phespherie for the orthe-phespherice
acid has been reccrmended by many authors.**

These different methods of preventing precipita-
ticen will be taken up, cne at a time, and fully dis-
cusse¢d. The propriety of making additions or substi-
tuticons in prescripticns without ccnsulting the physician
is a somewhat open questicn and will not be considered here.
Since the difficulty in compounding the afcresaid
prescription is the precipitation of the ircn salt, the
first step toward soclving the problem will be to §§ertain
the compesition of pyrophesphate of iren.

There are a number ¢f methcds for the prepar-
ation of this salt, only two of which need be mentioned
as the others are merely mcdifications of these. The
main differences in these two methcds is that‘in one

ammonium citrate,*** and in the cther scdium citrate,****

— - AT

. Am. Drug. Circ., 24, p. 92.
< Am. Drug. Cire., 22, p. 198.
Am. Drug. Cire., 26, p. 92.
Am, Drug. Cirec., 36, p. 158.
Am, Drug. Circ., 33, p. 254.
Ap., Drug. Circ., 31, p. 38.
5 Am. Drug. Circ., 28, p. 122.
* Am. Jour., Pharm., 31, p. 248,
$®%s Am. Drug. Circ., 34, p. 27:.
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is emplecyed to render the ircn.éalt soluble. Pure pyro-
phesphate of ircn is a white pcwder, inscluble in. water,
acids, and all ordinary sclvents, It is soluble, however,
in the alkaline citrates and it is for this reascn
that they are used in the preparation of the scluble
salt, The scluble pyrophosphate of iron was first
prepared with armonia water and citric acid, this being
the means of obtaining amaonium citrate. The first
published analysis of this preparaticn is that of a
Frenchman, M. Robiquet, in 1859*, whe reports the

fellowing results:
Pyrcphosphate ¢f iron (anhydrous) 64.736 Jo

-

3

Citrate c¢f ammonium 28.967

o

Water of ccmbinaticn 6315 ;
Since then, many references have been made tc the
sclubility of pyrophcsphate of ircn in the alkaline
citrates, scme rharmacists using potassium cr scdium
citrate in preference to the ammenium salt.** 1In the
U. S. Pharmaccpea of 1880, the process for making this
salt was modified by replacing the armonium citrate,
previcusly used, with scdium citrate the result being
& more stable ccmpound. Owing to the less of ammenia,
the pyrophosphate prepared with its aid, upon standing,
became partially insoluble. This difficulty could be

* K., Jcur. Pharm., 31, p. 248.
** Proc. Am. Ph. Asscc., 28, p. 460.




overccme by adding a few drops of ammonia water and
driving off the excess by heating,* but when scdium citrate
was used the resulting ccmpound was stable and consequently
this salt was adopted. A solution of the compound prepared
with scdium citrate is alsc much better in appear-
ance, having a bright green ccler, while that prepared
with the ammonium salt is ¢f a reddish brown cclor. The
methed Oof preparing scluble pyrophosphate of ircn ccnsists
in adding a solution of scdium pyrophosphate to a sol-
ution of ferric citrate and evaporating the liquid to
4 syrupy ccnsistency when it is spread cut on smooth
plates to scale. The ferric pyrophosphate preocduced, dis-
80lves in the scdium citrate, also produced, with the for-
mation of a double salt of ferric pyrophosphate and
sodium citrate. In the preparaticn'or sOluble pyro-
pPhesphate of iren a ccnsiderable excess of scdium pyre-
phosphate is used. The excess of scdium pyrophosphate
alsoc aids in dissolving the ferric phrophosphate forming
a dcuble pyrophosphate of iron and sodium.

As has been mentioned, soluble pyrophosphate
©f iren has been prepared with the aid of sodium and
amonium citrates, a certain definite prepertion being
necessary to hcld the iren salt in s;lution. New,

it is evident that if any acid other than citric acid be

[—

* Am. Drug. Cire., 22, p..198.°
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added tc this dcuble salt, citriec acid will be liberated
and the other acid will at least partially take its
place. As this decreases the amcunt c¢f alkaline citrate
present a precipitatiocn of ferric pyrcphosphate occurs.
The same thing happens with the double pyrcphosphate of
iron and sodium if acid is added tc it.

It has been mentioned by Campbell*, Perkins,**
and others that a certain proportion of acid, with refer-
ence tc the amcunt cf pyrophosphate of ircn used, may be
added without the fcrmaticn of a precipitate. The
follcwing tabulation by campbell shows the results obtained
by the use cof different amcunts of crthc phosphorie

acid, the sclutions being made up with water tc 2 fl. cz.

Ferric Dilute
pyrophosphate. phosphoric acid. Result.
No. 1 1l dr. 1.%1. 'drs clear sclution
No. 2 1 ar. 2 fl. drs. clear solution
No. 3 1l dr. 3 fl, drs. clcudy sclution
No. 4 1.dr. 4 1, drs. precipitate
No. 5 1l dr. 1 fle 028 precipitate

We see here that the amcunt of dilute phesphorie acid
which may be used with 1 drachm cf pyfophosphate of
iren without causing a precipitate is between 2 and 3

fl, drachms, as with two fl. drachms a clear solution

T—M' Dmg- Circo’ -3_4’ pn 270
..Am. Dl'\lg. Cir00’ 26, ‘po 760
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results and with 3 fl. drachms a cloudy sclution results.
Perkins says that 6 fl., drachms of official dilute phos-
phosic acid to 2 drachms of pyrophosphate of scda is the
maximum amount which may be used without causing pre-
cipitation., If this proportion is nct exceeded an elegant
green sclution results. Upon adding acid in slight excess
over thds preoportion a cloudy mixture is cbtained and
if considerable excess of acid is added, a heavy gelat-
incus precipitate is formed.

The prescripticn in question contains phos-
phoric acid and pyrcphosphate of iron in the proportion
of 6 f1. drachms ¢f acid tc 2 drachms of pyrophcsphate
of iron and ylelds a slightly cloudy mixture. By refer-
ing to Mr. Campbell's tabulation we see that this cor-
respends with his experiments and we alsc sec¢ that 1f the
amount of phosphoric acid be slightly diminished a clear
solution will result. As a matter of fact, when
the prescription is prepared with 5 l/é f1. drachms cf dilute
phesphoric acid in place of 6 fl. drachms,a clear solu-
ticn is obtained.

With t he exception of the addition of ammonia
water and the substituticn of meta phespheoric acid for
ortho phospheric acid, the methcds used for preventing
precipitaticn in prescripticns of this kind are all
. Practically the same, viz; the addition of alkaline
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citrate, This is the most feasible and raticnal remedy,
for by this means the percentage cof citrate in the scl-
uticn is raised without interfering with the total
acidity eof the sclution. Encugh alkaline citrate must
be added to bring the ratic of citrate tc phosphoric acid
above the limit above shown. The excess c¢f phesphoric
acid immediately reacts with the alkaline citrate added
thereby decreasing the amcunt of free phosphoric acid in
the soluticn. As soon as it i1s reduced so that not
more than 5 1/2 f1. drachms of the dilute acid are pres-
ent for every drachm ¢f pyrophcsphate of iron a clear
solution results. Undoubtedly potassium and sodium
citrates are the best means ¢f making this addition as they
are fairly stable and are fcund in mcst drug stcores.
Since the ammcnium salt of citric acid is rather unstable
and especially when it has been kept for scme time may
have been almcst ccmpletely changed te citric acid
it is a very uncertain means ¢f adding alkaline citrate.
Armcnium citrate has been added in the form of ammcnium
carbcnate and citric acid. The only objecticn te¢ this
methed is that it is a rather roundabout way cf accom-
Plishing a simple cperation.

The addition of alkaline citrate in nc way
interferes with the action of phosphoric acid though it

nNécessarily lowers the percentage of free phospheoric
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acid in the soluticn and, in prescriptions where this
addition has been‘madé,the tctal acidity will always be the
same dn relation to the amcunt of pyrcphosphate of
iron used.

The use of sodium phosprhate t¢ prevent pre-
cipitation is essentially the same as adding more
citrate for when this is added some must be reacted upon
by the citric acid in the scluticn, thus increasing the
amount of alkaline citrate present. MOre alkaline
phosphate is required than citrate however as some
phosphoric acid is alsc intrcduced. The use of scdium
pyrophesphate gives practically the same result as
sodium phosphate. Scdium pyrophosphate also has the
power tc dissclve some pyrophosphate of iron in neutral
sclution.

The use¢ cf ammonia water cr caustic alkali
is the easiest means of decreasing the percentage of
free phosphoric acid but it alsc decreases the total
acidity and, as it is in ccmparatively streng sclutioms,
¢nough might be added tc neutralize all of the free
acid berqre the operator beccmes aware that enough has
been added to produce the clear soluticn desired, As
has been mentioned, the acidity of the mixture is intend-
d to insure immecdiate assimilation of the pyrcphosphate of

d
Ton in the stcmach, and for this reasen anythineg which will
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decrease the acicdity of the mixture shculd not be added.

The substitution of meta phespheoric acid for
crthe phosphoric acid is a remedy,used tc prevent pre-
cipitation of pyrophcsphate of iron in this prescription,
which has been used more than any other. The reason that
nc precipitation occurs when this substituticon is made is
that there is a cnsiderable difference in the acidity
of these twc acids. Meta phosphoric acid has been intro-
duced intc the Naticnal Formulary simply because it is
used in prescriptions of this kind. Nevertheless, on
account of the difference in acidity of meta and crtho
phosphoric acids, it should not be used unless a correspond-
ingly larger amount be added. As is seen by the fcllowing
reactions it requires 236.52 gms, of meta phesphoric acid
to react with the same amount of alkali with which 97.8
gms. Oof orthc¢ phosphoric acid will react.

NaCHg0, + H,PO, = HzloH50, + Naz PO,
97.8
NazCgHg0, + 3HPO3 = H306H507 + 3laP0z
3 X 78.84

Hence about 2 1/% times as much metaphosphoric acid is
required tc precduce the same acidity which orthophosphoric
acid will produce. If this amount of metaphosphoric
acid is used, precipitatién will occur the same as with

Crtho phosphoric acid. Meta phosphoric acid in the
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presence Of water quite readily takes up a mclecule of
water beccming orthc;p?osphoric acid. This change gradually
takes place and a correspending increase in the acidity
of the scluticn will cecur. Hence in a prescription
where an equal amount of meta phospherie acid has been
substituted for crtho phospheric acid the acidity in-
creases gpon standing and in a sheort time the sclution
becomes nearly as acid as if the orthec phespheric acid
Wereé used. Then when the amount of acid gets above the
maximum amount with which a clear scluticn may be obtained,
Precipitation occurs. Conditions modify the cenversion of
meta phosphoric acid intc ortho phosphoric acid, heat and
light being the necessary agents which bring abcut the change.
A prescripticn is very liable tc be subjected to these
cenditicons and the change weuld mest likely be complete
before all of the medicine was used.

The trcuble in this prescription is therefore
caused by an excess of phosphoric acid. The best
meéans of remedying this fault is to reduce tha amount
Of free phosphoric acid without reducing the total acidity
O0f the mixture, and this is preferably dene by adding
& small amcunt cf scdium or potassium citrate, the amount

depending upcn the amount of free acid in the soluticn.
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Prescription Ne. 2.
Calomel 1l grain
Urotropin 1l drachm
Mix, Divide into 12 powders.

Directions: cne every four hours.

If prepared in a perfectly dry atmcsphere
these substances can be mixed without any decomposition
watever, If mositure is present when these substances
are rubbed together a black mixture will result. Under
°rdinary ccnditicns a mixture of these substances will
gradually turn black and they are therefore called inccmpat-
abile as some new compound certainly must be formed.
Urctrepin is the trade name for a ccmplex

Ccompound, He xame thylene titranine, having the fecllowing

formula:

It is prepared by the action of ammcnia on

formaldenyde. It is monobasic, cne of its nitrogen atcms
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st111 having additive capacity. Two this can be added twe
atoms ¢f hydrogen, the elements ¢f a mclecule of water, hy-
drccyanic acid, and other acids.

The chemical properties cf urotrcpin can be
likened to ammcnia which is alsc a mcnobasic nitregen
ccmpound. The action cf armonia on calomel in the pres-
ence of water is well known. A black eccmpound, whose com-
position has not been determined with certainty, 1s
produced. Some chemists regard it as mercurous ammcnium
chleride, (MHoHgo)Cl. The reacticn explaining the
formation of this conpoﬁnd is as follows:

Hg,01, + 2NH Aq. = (NH2Hg2)C1l + NH,C1l Aq.

If analogous, the reactidn of urctrepin
with calomel would be as follows:

Hg20l; + 2CgHioNy Ad. = (CgHy N, HEp)C1 +
06H13N401 Aq.

Some cf the black compound was cbtained by
treating calomel with urcotropin in presence cof water.

Scme of the supernatant liquid was filtered and tested, for
scluble mercury salts, with hydrogen éulphide. The

liquid merely turned a dark cclor, nc precipitate being
formed, The flltrate obtained from the same amcunts cof
calomel and water was tested in a similar manner, the
results being the same, proeving that by the acticn cof

urctropin ¢n calemel nc scluble mercury compound is
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formed. Next the precipitate was well washed by decantation,
to be sure nc crganic matter would belintroduced, and
dried and dgnited cn a percelain crucible cover. White
vapors of calomel were given coff, the residue becoming
charred and, upon further heating, igniting, thus showing
the presence c¢f carbon. Another porticn cof the precipitate
was heated in a crucible with lime. The cder cof ammonia
was evelved and upon hclding & glass rod, previously
dipped into hydrochlorice acid; ever the crucible,white
vapors of ammonium chloride wére formed. This preved the
presence of nitrcgen in the compound.

As both nitrogen and carbon were found in the
compound it is quite safe to assume the presence of the
urcotrepin melecule and, as all free urctropin in the
mixture would be remcved by washing, it must be in combina-
tion with the calomel. The 1ncompatability is there-
fore due o the formation of a compcund similar toc that

formed by calomel and ammonia.
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Prescription No. 3.

Potassium bicarbonate 3 drachms
Pcotassium citrate 1 ocunce
Tr. ¢f Hycscyamus 3 fluid drachms

Syrup of tclu;- a sufficient quantity tc¢ make
3 fluid cunces.

Directions: One teaspocnful every twe hours.

Mr., Xaemmerer says in a ncte under this pre-
seription: "In compounding this prescription censiderable
effervescence takes place owing to the potassium citrate

containing an excess cf acid."

No trouble whatever was encountered in compound-
ing this prescription, a very slight effervescence
tcok place but this would alse occur if pctassium bicarbeén-

ate were shaken or triturated in water.
Potassium citrate was added to a solution of

Potassium bicarbonate and no appreciable effervescence

oceurred. Tincture of hyoscyamus and syrup of tolu did not

cause any effervervescence with potassium bicarbonate.

Syrup of tolu if in good condition is neutral for in its

Preparation magnesium carbcnate is used as a clarifying

agent and if any free acids are present in the materials

Used they will be neutralized by the carbonate., Tr. of

hyoseyamus is a neutral slution and potassium citrate if
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of U, 8. P. purity is alkaline in reaction.

Therefere ne appreciable effervescence takes place
and the prescription can be easily compounded, the result

being a perfect solution.
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Prescription Ne. 4.
Potassium citrate 1 cunce
Ammonium benzoate 4 drachms
Water -- a sufficient quantity to make 4 fl. oz.

Directions: A teaspconful every three hours.

This prescription does not make a clear solution.
When prepared by triturating th salts with the water in a
mrtar scme of the salt does not dissolve and remains
in suspension. When preparcd by dissclving the salts
in hot water crystals separate cut upon ccoling. The
Ciuse of this is that there is not enough water used t¢
di8sclve the armonium benzoate. The potassium citrate
Prescribed readily gees into soluticn in the feur ounces
°f water but the armonium benzoate dces not. By using
amenium benzoate alone in the prescripticn results are
Obtained similar o those where both ammonium benzoate
and Pctassium citrate are used. Ammonium benzoate is
S0luble in 10.5 parts of water but here We have less
than g parts of water. By adding a small amount of
dmmenia water to the prescription a clear permanent scl-
"tion resuits, This is explained by the ready solubility
f benzoic acid in sclutions of alkali hydroxides. It
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dissolves forming benzoates which are held in solution by
the excess of' alkalil present: In this case the benzcate
is already present and it only requires the addition of a
smill excess Of alkali to hcld tat amount in solution whieh
the . water itself will not dissolve.

‘A solution of 4 drachms of ammonium benzoate in
4 cunces of hot water required 22 drops of ammonia water
to make it neutral tc litmus, There must therefore have been
ctnsiderable free benzoic acid in the ammonium benzoate
and this is readily accounted for by the fact that the ammon-
ium salts of weak organic acids 1¢se ammonia upon exposure
tc the air. Upon cooling, partial precipitation cccurred
in this neutral sclution and t addition of two drops
0f ammonia water was necessary t0 redissolve the pre-
cipitate to form a permanent clear soclution.

The incaupatability in this prescription is large-
due to the presence of considerable amounts of free ben-
z0ic acid in commercial ammonium benzcate, and partly
due to the excessive amount of this salt prescribed.

Both can be remédied by the addition of a small amount

of armmonia water, & very slight excess only being required.
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Prescription No. 6.

Salicylic acid 3 drachms
Potassium acetate 4 drachms
Glycerine 1 f1. ounce
Water 4 fl. ounces.

Directicons: One teaspocnful four times a day.

"Quite contrary tc what cne would expect this makes

a perfectly clear sclution without any difficulty.”
The explanation of this behavior is in the fact

that the solutions of alkali acetates have the power of

dissolving considerable salicylie acid. R. Rother, in an

article published in the American Journal of Pharmacy of

1886, suys: "With acetic acid alone salieylic acid is

Precipitated, It is abundantly soluble in potassium

acetate but there must be an excess of potassium acetate

Present to prevent precipitation by the free acetic

acid.which is liberated. Three mclecules of the acetate

tC two mclecules of salicylic acid gives the right

Proportion and the following reaction shows that there

st be present cne molecule of potassium acetate tc held

in SClution the two molecules of potassium salicylate



23
formed in the presence °Of the acetic acid alsc formed.*»
3K02H502 + 2}10.7}{50:5 = 21(0,,1-150:5 + Kc21-1302 + 2Hc2}l302.

3X 97.44 2 X287

By using the fcllewing properticn the amount of potassium
acetate required to hold the 3 drachms of salicylic acid
in this prescription in solution is ccnsiderable less than
4 drachms, the amount prescribed.

* Am. Jour. Pharm., 1886, p. 420.
Salicylic acid and mcnad salts. R. Rother.
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Prescription No. 6.

Quinine sulphate ‘ 3 drachms
Dilute sulphuric acid sufficient to dissolve
Scdium salicylate 4 drachms

kxtract of malt, a sufficient quantity tc

make 12 fluid ounces.

Directions: One teaspoonful three or four times a day.

As salicylic adid is precipitated from sodium
salieylate by suplhuric acid a precipitate of free sal-
icylic acid aecid occurs in this prescription when com-
pounded as written. The cbject of adding the sulphuric acdd
is doubtless to increase the sclubility of the quinine. The
bisulphate is formed and this salt is readily s0 luble
while the sulphate is only soluble in dilute sclution.

In cempound ing this prescription it is best to
omit the sulphuric acid entirely. Ixtract of malt is a
thick syrupy liquid and the quinine sulphate can be inti-
mately suspended in it by trituraticn. The scdium sal-
icylate is freely = luble and will go into sclution
readily. It is better to have the qrinine in suspension

anyway because it is less bitter when in an insocluble

condition.
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Prescription No., 7.

Salicylic acid 2 drachms
S01l. of ammon. acet. 2 f1: oz.
Sp. nitrous ether l/b fl. oz.
Syrup 1/2 f1. oz.

Directions: Two teaspocnfuls every three hours until

relieved.

Accerding to Mr. Kaemmerer, this prescription
was compounded in the feollowing manner.

The salicylic acid was mixed with the
solution of armeonium acetate and fi 1tered. The spirit
of nitrous ether and the syrup were then added. The
reason given for filtration of the mixture of salieylic acdd
and solution of ammonium acetate was that not all of
the salicvlic acid had gone into solution and he thought it
better to dispense a clear soluticn. He says that
salicylie acid is incampatabile with spirit of nitrous
ether but nc harmfull compound results,

It is quite evident that the basis of this
prescripticn is salicylic acid. As salicylic acid is
soluble in water only to the extent of 1 part in 308
parts, it is difficult to prepare an aquecus sclution which
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will contain ip one cor two fluid drachms, a full dose cof
this substance. Many eﬁbstances have been used to in-
crease 1ts sclubility in water, viz;} phosphates, citrates
and acetates of the alkalies, borax, and spirit of nitrcus
ether. This explains the use of sclution cf ammenium
acetate and spirit of nitrous ether in this pre-
scription. There is both a pharmaceutical and chemical
incompatability encountered here, the first with regard
to solubility of salieylic acid and the other between
salicvlie acid and spirit of nitrous ether. The question
of solubility will fifst be discussed.

Of the alkaline salts used for the purpese
of aiding the sclution of salicylic acid in water, those
of ammoniua are the most effective. In these cases, the
alkaline salicylates are fcrmed and as ammonium salicy-
late 18 more easily deco mposed than potassium or sodium
salicylate, it more closely resembles salicylie acid,
therapeutically, tan they do. The ammonium campounds
will dissolve as much salicylic acid as the pctassium salt
will, and more than the scdium salts will. In preparing a
sclution of salieylic acid in alkaline acetate, double
decomposition takes place with the formation of alkaline
salicylate and free acetic acid.* Salicylic acid is
precipitated by acetic acid so it is necessary to have

* Am, Jour. Pharm., 1886, p. 420,
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preseﬁt an excess of alkaline acetate to hcld the sal-
icylate in solution. As shown by R. Rother,* the amaﬁnt of
alkaline salt necessary t0 produce a permanent solution of
salicylic acid is in accordance with the following reaction
in which the ammonium salt is used. Three melecules of
ammonium acetate are required for two molecules of
salicylic acid.

3NH,C ,H30,, + 2HC,H503 = 2NH C,H505 + NH, CpH 05 = 2HCHgOg.

229,63 X 274.02

274,02 parts of salicylic acid require, to form a per-
manent sclution, 22§?63 parts ;f armonium acetate.
Liquor ammonia acetatis (U. S. P.) contains 7% of ammon-
ium acetate. The weight of an cunce of this so luticn is
practically th same as that of water which is 456.4 grains.
The weight of two ounces then will be 2X 466.4 = 912.8
grains. 74 of this is (912.8 X .07) 63.9 grains, the amount
of ammonium acetate in the soluticn.

274.02. : 229.83 :: x ¢t 83.9 x = 76,25 grains,
the amount of salicylic acid which will be held in sclution
by the ammonium acetate in this prescription. One ounce of
spirit of nitrous ether will dissolve 16 grains of sal-
icylic acid tc form a solution Which can be diluted with

water without causing precipitation.**

—

Am. Jour. Pharm., 1886, p. 420.
-t Am, Drug. Circ., 1877,’po 130,
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One half cunce will dissclve 8 grains. Then 76.25 + 8 =
84.25 grains of salicylic acid which will be held in s0l=-
ution in this prescription., As 120 grains are prescribed
there will be 35.75 grains which cameot stay in solu-
tion. Below are given the results of careful experiments
on this prescription.

At the room temperature a large part of the
sal ieylic acid would not go into seclution in the sclution
of ammonium acetate and it was necessary to boil the mixture
te effect soluticn. This gave a cclorless solution from
which upon cooling salicylic acid precipitated. By adding
the spirits of nitrous ether and syrup to the solution
while het a light brown color was immediately formed
which changed rapidly tc a dark red color. Effervescence
took place and a nitrcus odor was evolved. Upon standing
over night a mass of erystals was depcsited, They were re-
crystallized from hcot water and when dry were weighed.
They weighed 35 grains which perfectly agrees with the
camputation above given. The melting point was also
detemined and found to be 156°-157°, which is the melting
point of salicylic acid. When 84 instead of 120 grains
of salicylic acid were used, nc precipitation occurred
though the same colored solution resulted.

The chemical incampatability between salicyl-
ic acid and spirit of nitrous ether is very apparent as it is
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this which causes the coloraticn of the soluticn. These
color reacticns of sélicylic acid, and other compounds hav-
ing the benzene ring, are well known and in many cases are
a means of identification.* The chemistry of these ccolor
reactions has never been studied tc any extent, yet it is
probable that in this case the compound formed is a
nitroso-salicylic acid, as nitroso-rescrcinol, a compound
perfectly analogcus in every respect, is prepared in a
similar manner by the use of amyl nitrite and resorcin.

No nitroso-salicylic acids are known but within
the last few years many nitrose- and nitro compounds
have been found to be identical and so if this caapound
were thoroughly studied it might be identified as a nitro-

salicylic acid.

The follcwing reaction shows the formation of
nitrosc-salicylic acid frcm salicylic acid and ethyl nitrite
though the ammonium acetate might also enter the reaction.
However the reaction takes place without ammonium acetate
and with free salicylic acid as well as its salts.

COH COH

H COOH HC
H CH HC CH

O0H

CH + ONOC Hg = ¢No + CoHgOH

¥ km. Drug. Clrc., 1068, p. 273.
Tests & Reagents, Cohn, p. 115.
Proc. A. Ph. Ao, 47’ P 719.
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The reaction takes place slowly in cold but rapidly in

hot soluticn, As ir, Kaemmerer says, this c ampound is not
harmful, and might even be advantageous if the action of
hyponitrcus acid is desired by the physieian, for undcubt=-
¢dly the acids of the stamach liberate this compound as well
free salicylic acid. This incompatability however is, in
all probability not intentional with the physician,

his object being tc prescribe a mixture cmtaining suf-
Ticient salicylic acid sc that two fluid drachms will
contain a mcderate dese, The chemical incompatability alene
should prchibit its being dispensed. However if it were

not for the excessive amcunt of salicylic acid prescribed,

not
it might, be noticed as the calor only slowly forms wien the

substances are mixed in eold solution. It 1s more probable

however that heat would be used to facilitate sclution
of the salicylic acid, and then updin addition of the
spirit of nitrcus ether the cclor weuld be immediately

produced.
A simple remedy which would do away with

both ineccmpatabilities at the same time is to substitute

more solution of armonium acetate for the spirit of ndtrous

éther and syrup. This would give a clear permanent sol-

ution containing the amount of salicylic acid prescribed.

In cases where a snallodpercentage of salicylic acid is

Presceribed the substitution of aleohol for tne spirit of ni-



trous ether would also yield a clear solution.
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Prescription No. 8.
Tincture of chloride of ircn 1 fl. oz.
Dilute pheosphoric acid 2 1., ozs.
Glycerine 2 fl. ozs.
1007 solution of scdium phosyphate, a sufficient
quantity to make 8 fl. czs.
Directions: A teaspconful in a half a glass cf water

after each meal.

Tineture of chloride of iron and phospherice
acid form a perfectly clear solution, the phosphate of
iron formed being held in sclution by the hydrcchloric acid
alsc formed.

PeCl + H_PO, = FePO, + 3HCIL.
3 3 4

4
Glycerine can also be added without any precipita-

tion oceurring but when the solution of sodium phosphate

is added a precipitation of ferric phosphate immediately
Oceurs. The sodium phosphate binds the hydreochlerie.

acid with the lﬁberation of phosphoric acid and as ferric
rhosphate is not soluble in phosphoric acid it is precipitat-
ed. However, as the precipitate is gelatinous and is

readily suspended in the liquid, forming a creamy mixture, there

can be nc cbjection to dispensing it in this cmdition.
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The term 100% solution of scdium phosphate

is cne which might cause a gcod deal ¢f trcuble to
pharmacists if this prescription shculd be presented
tc phamacists nct acquainted with the physician by whome
it was written, As it is written, it can mean nothing but
absolutely pure scdium phosphate which of course could
not be a solution unless in a fused condition., It may
be interpreted to mean one of two things; a 107 solution
of sodium phosphate or a saturated sclution of scdium
phosphate. The first cauld be assumed by thinking that
the physician, intending tc write 10, absentmindedly
added another cipher making it read 100. The second
explanation is cne which would be made by the average
pharmacist, as there is on the market a saturated solution
of sodium phosphate which is frequently prescribed.
The physician, in wishing tc be sure to get the cocncentrated
sClution, might call it a 1oqﬂ sclution, meaning the max-
- imum amount of sodium phosphate scluble in water. In
either case the results are similar, the mixture being thicker

when the concentrated solution of sodium phosphate is

used,
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Prescription No. 9.

Merphine sulphate 3 grains

Potassium cyanide 4 grains
Aromatic sulphuric acid 2 l/b drachms

Syrup of wild cherry, - a sufficient quantity t¢
make 4 fl. ozs.

Directions: A teaspoonful three times a day.

In this prescription there will undoubtedly be
a chemical reacticn between the potassiwr ecyanide and
aromatic sulphuric acid with the formation of hydroeyanic
acid but as the hydrocyanic acid so liberated remains in
solution this cannct be called an inmccmpatability. The
dose c¢f potassium cyanide is nearly the maximum dcse
and in connectiorn with the morphine alsc present might be
ccnsideréd excessive, but dcubtless the dose is goverened

by a ccndition of the patient making it entirely permissable.
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Prescription N¢, 10.

Ammonium iodide 1 drachm
Apomorphine 1 grain
Dilute hydrcchleorie acid 10 minims
Syrup of liccrice 1 fl. oz.
Peppermint water 2 fl. ozs.

Directions: One teaspconful every three er four hcurs.

The main trcuble in this prescripticn is due
te the syrup of licerice. Liccrice preparaticns are in-
variably alkaline, ammonia water being used to form a scluble
ccmpound with the glyeyrrhizic acid which is the active
principle. As there is nc’ syrup of licorice official
in the U, P. Pharmaccpceia, this may be made by different
methods and of different &trengths. If there is enough
armenia in the syrup of liccrice tc neutralize the
hydrecchloric acid prescribed, the apomorphine will not gc
into sclution and the prescription shculd not be dis-
pensed, as there would be great danger of taking an Over
dcse of apomorphine in the last portions of the mixture.
On the other hand, if there is not enough ammonia present to
neutralize all of the hydrochloric acid, the glyeyrrhizic
acid will be precipitated and the remaining hydrochlorie
acid will combine with the apomorphine until it is all
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converted into the hydrcchleride which will gec intc solution.
Any exéess of the acid will react with the ammonium
icdide liberating hydricdic acid which, upon standing ex-
pesed tc light, decompcses with the fcermation of icdine
which will precipitate the apomorphine. By the Tfollowing
reactions it is seen that only a small portion of the
hydrcchleric acid prescribed is required to cavert the
apemcrphine into apomorphine hydrochleride.

C,H N0, + HCL = Cyqih4N0,.HCL

2566.16 36.18 292,34
256,16 : 36.18 :: 1 ! X x = 0,1364 grains of

hydrochloric acid which cambine; with one grain of apomorphine,
Dilute hydrochloric acid contains 10% of HCl which, for

10 minims, is one grain.

1 - 0,1364 = 0,8636 grains of HC1l in excess.

Under the foregoing condition a precipitation of either

glyeyrrhizic acid, apemorphine, oOr both is very liable

to occur. A precipitation of glyeyrrhizic acid would cause

ne serious consequences a it is simply the flavering agent

but as before stated as precipitation of apomorhine might

cause sericus ccnsequences.
Theré are two ways in which this prescription

can be ecorrectly ccmpounded. First, an equivalent asmount

of apomorphine hydrochleride should be used in place of the

alkaleid apomorphine, and the hydrechlceric acid ormitted.
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This removes all ehance cof an excess ¢f acid being pres-
ent., The amcunt may be calculated from the moclecular weights
in the reaction previously given; 292.34 grains of
apomorphine hydrochloride are equivalent to 2566.16 grains
of apomorphine.

292.54 : 386.16 3! x 1 1 x = 1.14 grains of apo-
morphine hydrochlcride equivalent to 1 grain of apomcrphine.
The syrup of licorice used must then be carefully neu-
tralized by scme weak acid, €.g., acetic acid, and the
prescription can be ccmpounded without any trouble. The
other methed for ccmpeunding this prescription is to
substitute apomorphine hydrcchloride as before but sub-

stitute simple syrup or scme Cther neutral syrup for the

syrup of. licorice.
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