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A History of the Olycerophosphates

Glycerophosphoric seid end seversl of its salts were
prepared by Palouuol as early as 1845 while studying the
conssitution of glycerin, He produced the aciéd by heating
glyeerin with phosphoric aeia and slso with phosphoric anhy-
dride. From the scid the berium and the celoium salts were
prepared. Pelouze reported that the celeium salt wes less
soluble in hot water than in cold. GSoon after the synthesis
of glycerophosphoric scid by Pelouze, it wes obtained by
&emlczg from egg lecithin by decomposing this substance with
eolde. Subseguently Liebrich® aiscovered it in disessed
brain tissus end in leter time it was found in a variety of
animal tissues and exoretions.

In 1876 Thudichum end Kingzett® prepered seversl sslts
of glyeerophosphoric aeid from cephaline (e substance con=-
tained in the brains of snimals). They prepared the barium,
lead, copper, silver, anhydrous caleium and eclé caleium
salts., This method was however very unprofitable.

In 1894 Portes and Prunier® described a process for

Pelouze, J., Compt. rend. 21, p. 718.

Gobley, P.; Journ. d. Pharm. et 4. Chim. /3/, 9, p. 161.

Liebrich,. H.; Annel. Chem. Fhera. 134, p. 29,

Thudichun, H. and Kingzett, O.; Journ. Chem. Soc. 30, p.20.

gg:ta;. gsasnﬁ Prunier, G.; Journ. d. Phearm. ot d. Chim.,
® pt -
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preparing esleium glycerophosphate. :hao; chemists first
prepared the acld by heating 8 kg. of 60 per cent phosphorie
acid with 3.6 kg. of glycerin at 110° ¢. for six days with
occasional dgitatian. After cooling, the mixture wes sature
ated with celeoium carbonate, the solution filtered and the
caleium glyserophosphate in the filtrate presipitated by the
addition of eloohol, in which solvent the salt is insoludle.
The precipitate was dried im the alr, dlssolved in water,
the solution filtered and the flltrate csutiously evaporated
to dryness. The salt prepared by this process wes described
‘68 a white somewhat orystalline powder, containing 2 mole-
cules of water of hydretion. It is soluble in 15 parts of
cold water but nearly 1:soluble in bolling weter end in
aleohol.

901&595-1n 1806 devised & more rapid method of preparing
caleium glycerophosphate over that of Portes snd Prunier's.
This new method required but & few hours to complete where
es the former method took seversl days to complete. The
method is as follows: - 100 Gm. of phosphoric meid (60 per
cent.) and 150 Om. of glycerin are mixed in a flask; the
mixture produces a rise of tesperature from 15 to 25° .
The flesk is now fitted by means of s doubly perforated
cork with & thermometer and e gless tube, and graduslly
heated up %o 120° ¢., when the mixture begins to boil and

6 Delage, G., Nouv, Remed., €, p. 217.
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acquires s yellow color. On eontinuing the application of
heat, the temperature rises repidly; et 160° C. the liguid
becomes brownisheyollow, and at 170-190° derk brown and
syrupy, aerclein vepors are given off. The flask is then
sllowed to cool, end the trenslucent, gelatinous mess 1s
added 1n smell successive portions and with constent stirring
to a mixture of 50 OGm. of precipitated caleium carbonste and
280 ce. of water, the stirring being continued until the
effervescence due to the liveration of carbonie scid gas
has eaeiéozs ceased. The mixture is asllowed to stand for
8 hours snd then filtered. The filtrate, vhich is clear snd
slightly yellow, is next mixed with half its volume of aleco=
bol (90 per cent), which throws down & flocoulent precipitete
of caleium glyocerophosphate. This precipitate is collected
and 2!p£o¢1p£tat¢4 from aleohol again. The celelum selt
thus obtained is & white erystalline powder, soluble in 10
parts of eold water and less soluble in hot water. Another
ialt of the acid 1s formed simulteneocusly, which is not pre-
eipitated by alechol, and on evaporating its solution it
seperates =s a tlaeéulone, geletinous muss.

The first mention of quinine glycerophosphate’ was in
1897 when 1t wes recommended to be employed in meleris end
neuralgia,

7 (Committee), Zelt. des. cesterr. ipoth. ver., 38, p. 60.



adrien end Trillet® in 1898 prepered several of the
organioc glycerophosphates, inoluding those of gocaine, guine-
ine, and phenylhydrezine. They obdtained these compounds by
the interection of an acid salt with the organic base.

In 1901 the brothers Lumiére, A. snd L., and Perrin”
deviged a new method i’er prepering glycerophosphorie acid.
They obteined the ecid by treating & slight ecxcess of
glyeerin with phosphorous triehloride, keeping the mixture
sool, end removing the hydroechlorie aecid from the mixture by
mesns of moist silver oxide. They also mention that free
glycerophosphorie scid has not been 190lated® gince it tends
to saponify on evaporeting its scolution.

In contrast to the methods used by all of the sbove
mentioned authors for synthesizing glyecerophosphorie esters,
Pu Mi.,u finds that the present menufecturing methods,
Judging from the patent literature, start not from phosphorie
sold, but mostly from mono~ and dibasic salte of ortho- or
metaphosphoric acids. Ome :mtoutu descoribes the use of &
mixture of metaphosphoric seid, disodium phosphate and
glycering another yatont“ eovers the use of monasod ium
phosphate and glycerin.

8 adrien, H, and Trilles, 4., Bull. de le Soo. Chim. de
Mia, 19, p. 884,
) x.m re, A., lumiére, L., end Perrin, F., Comp. rendu.,

. 645,
10 ﬁ%‘é@ . 645,
11 !s, Oy Journ. Ind. end Eng. Chem., 6, 5. 124.




The purpose of devieting from the original method of
Pelouze (phosphorie aold and glycerin), acaording té Du
Bais.x‘ is partly in order to prevent the formstion of
triglycercesters, by protecting om of the seid groups by
a base, and pertly for preotical methods of manufsoturing.

14 Du Bois, 0., Journ. Ind., ané ®ng. Chem., 6, p. 124.



The Chemistry of Glyeerophosphoriec iecid

Before golng into the details of the nhtﬁintry and
properties of the official glyuure#haophatcs, let us briefly
exsmine what compounds are theoreticelly possible as & re-
sult of the sotion of phosphorio acid or its salts, on
glycerine,

By the interaction of 1 molecule phosphoriec aseild with
one moleocule glyeerine, two isomeric monoglyecerophosphoric

acids are yotniblcgl

e | /.ca\c

oPF—oOR 'azaa

Non

1. A monoglycerophosphorie B 4 mneglﬂtwphw
acld phoric aoid

These aclds can form mono- end dibasic salts. The di-
basic caleium salts of the above sclds are the ua@n compon=
ents of caloium glycerophosphete on the uark;t.a A

It one moleocule of phosphoric ascid intersets with two
molecules of glycerin, again two isomerie diglycerophos-

phoric scids are possible:®

ﬁﬂ 301&, G.3 Journ, Ind, end Eng. Chem. V. 85 P iz22 ‘131‘)

3 Pe 1331
z ey Ve 128,
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4. /8 -diglycerophosphoriec seid

Some guthors eleim éiglycerophosphoric acids to have
the following conatitution:

....ag
"

N

6. (Xdiglycerophosphorie seid

4 Bmﬁ m, Comptes rend. 157, p. 1070-73, also 138,
PPe 474 _
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8. /5 diglycerophosphorie aeid

The diglycerophosphoric acids, whetever their consti~
tution may be, egﬁkaru only monobasic selts.’ The selts of
these ecids are readily partly seponified by the sotion of
alkeli hydroxides yielding meinly naneglycoraphasghatct.e

Diglycerophosphoriec seids sre formed when phosphoriec
acld is nixsd with glyeerin, preferably an sxcess of the
latter, and the mixture heated to sbove 110° C. under re-
duoed or atmospheric pressure. The formstion of diglycere
ides at temperetures sbove 110° was demonstrated very cone-
elusively by Adrian aaa~&ru1ilnt.’ by Power and fatin,a
and alsc by Carrd.’

The question, which are the correct formulas for the
Kand /3 diglycerophosphorie ecids, formulas 3 snd 4 or
S and & is not settled yet. idrien end Trillet anslyszed
diglyserophosphorie ecid and obtsined figures for ¢ and H

bu Bois, G., Journ. Ind. end Eng. Chem. V. 6, p. 122
{19l14).

G., P« 122, :
%‘5. H. and hilh‘, Gp’ Journ. 4. Phsrm. et 4. Chim.
6/, 7, p. 226-20.
Power, ¥, end Tutin, G., Journ. Chem. 500. 87, p. 240-57,
em. Fc’ 6&93*. rendu. 13?, Pe 107078,
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sorresponding sbout with the amount contained in formules
3 gnd 4.

It 1s possible that both are correct as it is reason~
able to expect thet monoglycerophosphoric aeid when heated
eould, by the elimination of water, form diglycerophosphorie
l&iﬂtlﬂ

OH
aréax Ty

\c.zzsg.mca.cngon

\o-cH . » \ |
2 Ounﬁﬂa

We now come to the lest class of esters formed by the

action of phosphoric eseid on glyeerin, the triglycerophos-
3

phorie ester. This compound has the following formule: .

Oty
ooty

e’

OCHp

It is according to currl.x' insoluble in water, aleohol

l& m nﬁl‘. 0& :mo' Ind. and Eng. Chem. V.8, p. 128,

u gt; Gmt" ”Mu.b; 3.5?, Pe 1090"75 also 1&.
Pe ""“ﬁo



and soetone, and forms = hard, spongy mass which cen be
powdered,

Before leaving the suhjeet of the possible compounds
resulting Trom the esterification éf phosphorie acld by
glycerine, the investigations by 4. Conterd! should be
briefly unatloaaﬁoxs

By heating at 120-130° ¢. three moleeules erystallized
phosphoric eoid under reduced pressure with one molecule

glycerine, “glyserotriphosphoric acid is obtained:-
QHg = 0 = ?G{ﬂﬁ)s
lﬂ = O PO(0H)
63‘ Qe Pﬂ{ﬁﬂ)a

This triphosphoric ester heated with one moleecule
yields diglyeerotriphosphoric ester:

] 1
ﬁw*?ﬂgﬂﬁﬂmnftwﬂ
H

[ it
CHO «0=Fl e

|

| 4 _
0320 Gﬁg « 0 =Pl - QB& -0

-0

This compound is identiosl with curri’ax‘ triglycero-
phosphoric ester:

13 Conterdl, a. Gozz. Chim, Itel., 42 1I, p. 270-82.
14 cmvfd P., Oomptes rend. 187, p. 1090-75.
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the latter being just one-third of the formule proposed by
Contardi, '

The correctness of Contardi‘'s formula for triglycero-
phosphioriec ester has not yet been pfovoﬁ owing to the in-
solublility of this compound, which makes it ilpcatiblalto
determine the molecular tnight.z‘

P. Carré does not sgree with Contardi's rindings;i®
the question of the existence of above compounds is, there~
fore, not definitely settled.

Regarding the stability of glyeerophosphoric acid or in
other words its veloeity of hydrolyeis, F. Mulengrean and
G. Prignet,’? found that the desomposition of glycerophos=
phoric eeld is a case of sutocatalysis, csused by the sotion
of the uncombined acid groups of the phosphorioc aeid, as
when neutralized the decomposition at 100° ¢ is practically
reduced %o gero. With rising tsnpcrainre the hydrolysis de
notably acoelerated. There ls & certain acldivy or concen=
tration of § lons sbove and below which expleins the stability

15 Du Bois, 0., Journ., Ind, end Eng. Chem. 8, p. 123 (1914).
16 Carré, ., Compi. rend., 155, p. 1520-21 (1912).
17 Helengreau, ¥F., snd Prignet, G., Ziet. physiol. Chem.

73, pp. 68-84 (1911).
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of the compound increases. ® This expleins 'why strong
eeids, such ss HC1, azso‘. agetioc eold ete., retard the
decomposition owing to the inerease in the conoentration of
the H lons in the solution. On the other hand weask sclds
such as oxalioc and citriec aclds and their saealts acoelerats
the hydrolysis of glycerophosphorie nese.;’ The degree of
acidit: at which the hydrolysis is the greatest is repre~
sented by acid salts of glycerophosphoric acid.

The potessium salt decomposes more rapidly than the
caloium end sodium nnltn.’o The salts of strong scids have
mostly but & slight asccelerating effeat but the salts of
weak ecids scoelerate the hydrolysis resction considersbly.>l

18 Du Bols, G., Journ. Ind, end Eng. Chem., 6, p. 128
{1914).

19 : 3 e Pe 128.

21




The Chemlstry of the Officisl Glycerophosphates

We now come to the chemistry of the offioial salts of
glycerophosphorie ecid, the celeium, ferrie, mangencse,
GQuinine, sodium snd strychnine glyeerophosphetes,

caleium Glycerophosphate The offieclal csleium glycero=
. pPhosphate is the normel salt of glveerophosphoric aeid) sna
has the following formula:®

AR
o
CHOR # (Hy0)
i

it is a fine, white odorless and slmost testeless
pauétr.s It is somewhat hfgreuuapie.‘

¥hen precipitated from e eold, satureted, agueous
solution, by prolonged heating on the water bath, it separe

ates, forming white, irridescent scales of anhydrous calcium

1 {(Committee), The National Formulery VI, p. 66.

2 M Bﬁ‘s‘, 36' :wm' Iﬂﬁ. and En o MQ ‘g Pe 1%‘
& (Committee), The National Formulsry Vi, p. 86,

4 m". Pe. 86,
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clyacrephouyh:tn.a

When precipitated out of a oold aqueous solution by the
addition of aleohol, it forme en epparently amorphous pre-
sipitate whioh on drying below 70° C. retains one molecule
of uatnx;‘ when, however it is precipltated from the solu-
tion of its corresponding sodium salt, by the addition of
CaCly, it forms a erystallinme precipitate, containing one
molegule of water of orystallization, which is not driven
off when the produet is dried below 70° ¢.7

One Gm. 1s soluble im 50 ce. of water at 25° 6.% 13 1s
more soluble in water at lower temperstures.” The solubidity
is greatly inercased by the addition of a smell proportion
of lsotic seid, cltrie seld, or of sodium oftrate.r®

The solubility is diminished by the presence of aloohol,
glyoerin, or solutions of other glyaoraphonphatas.ll

It is slkeline towards phenolpthalein T.5. or litmus

paper 12

The dry selt contains 26.68 per cent Cal and 38.80 per
cent Pyl and ylelds on incineration 60.47 per cent glh.la

iCommittee), The Netionel Formulary VI, p. 66.
Du Bols, 0., Journ. Ind. end Bng. Chem. &, p. 125,

vy Pe . ® ;
(ca-llttoo)& The Natlonal Pormulary, VI, p. 66.

Pe 6
Wood, M., The Dispensatory of the United States of

America, 21, p. 2563,

. o« 253
%181: aiég ourn. Iné. and Eng. Chen. 5' P. 1R6.
;m .y P- .

Gh- Sevowoe
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If & solution of lead scetate is cdded to a solution
of the salt, 2 preciplitate of lead glyscerophosphate is
formed, which dissolves with 4ifficulty in acetic aeid,
but readily in nitrie ncid.l‘

Tests for oalelium glycerophosphate cen be ocarried out
as follows:

A vnitn precipitete is produced in the agueous solution
{1:40) both by a solution of lead scetate and by a solution
of emmonium oxalate .’

When 25 ce. of a solution of smmonium molybdate are
sdded to a solution of the salt (1:140) et 15° C., & yellow
precipitete should not ka'preduecd {phosphorie toiﬁ}.le

When a solution of the selt (1:40) is ecidified with
nitric acid end solution of silver nitrate is added, 1t
should not become definitely but merely opelescent
(ohlewiéc&).lv

If en excess of smmonie is sadded to the sbove mixture
and the letter is heated, it should not Garken or char
{phosphides, phosphites, hypa;ho&phiton}.xa

The solution of the caloium salt (1:40) should not be
altered by*hyﬁroga# sulfide (heavy alillt).19

14
15
16
1?7
18
1

ﬁ.,sﬂurak'a Annusl Report, 25, p. 4.
Pe Qo -

Pe B

Pe Do

Pe Ba

Pe 5.
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For & quantitative estimetion of the sslt the rollow=-
ing test mey be carried ous:

Dry about 0.4 Om. of Caleium Clycerophosphate to
constant welght aut 130° C., weigh ascurately, dissolve in
£0 ce. of an aqueocus solution of acetie aseid 1 in 20 snd edd
U0 ge. of distilled water. Heat the mixture to doiling and
edd an excess of ammonium oxelate T.5. Colleet the resulting
precipltate, wash, dry, and ignite to constant welight,
using a blest or high tempersture burner.

Bach Gm. of tho resifue (Ca0) is equivalent to 3.7473
Om, of CaCygly(OH)4P0,.™

The present method of meking the officiasl sslt is to
treat glyeerophosphorie seid with osleium hydroxide and
purifying the product by treatment with sloohol.":

Ferric Glycerophosphgte: The officiel ferric glyoero-
phosphate, when dried to constant welight at 100° ¢. contalns
not less than 17 per ocent of Fe, corresponding to not less
then 95 per cent of Fe,(CgHy(OH),PO ).

The selt ocours in ember or yellowish green, transper-
ent, amorphous sosles, or In buffecolored or yellowish
green pouﬁtr.‘a It is odorless and neerly tasteloss.>d

One OGm. of the selt is slowly soluble in sbout 2 ee. of

{Conmittee), The Nasional ?awnulargéivx pe 88,

Yood, B., The Dispensatory of the United Stetes of
ﬁnariau. 21, p. 288,
(Committee), The Hetional Formulary, VI, p. 147,

2 Q, Fa 1"‘
. wg Po 14?.’

R88 B8



17

water at 25° ¢.;%% 1% 15 insoludble in aloatiol.®®
Agueous solutions of the salt are seid to litmus p:pcr%’
A 5 per cent aguoous solution of the salt when added to
a solution of potassium ferrocyanide, assumes a dark bLlue

28 and on the addition of hydrochloric acid & dark
29

eolor,
blue color precipitate is formed.

If a solution of lead scetate is added to sn agueous
solution of the salt & brown preeipitate is immediately
formed, which is readlly soluble in nitrie anid.ao

When 0.2 Om. of ferrie glycerophosphate is ignited and
the resulting ash dissolved in 10 co. of hydroehloric aecid,
end theé solution filtered, the addition of B85 ec. of solution
of ammonium molybdate should give in a short time the phos~
phorie escid reaction (yellow praaiyltatt}.al Ir, however, a
solution of 0.5 Om. of ferrie glyscerophosphate im 10 ce. of
water is sdded to 25 oe. of solution of smmonium molybdate,
only s very smell smount of the yellow precipitate should
be formed.>”

On heating s solution of 1 Gm., of ferric glycerophos-
phete in 20 ceo. of water with 10 ce. of osustie soda solu~
tion (15 p.o.) end Tiltering, the filtrate, after being

25 (Committee), The National Formulary VI, p. 148,
“ .y ﬁ. 1‘8&

av «p Po 148,

23 re, £., Herck's innual Report, B85, p. 9.

39 Lillles Po e

31 !_:Ig’ ep ?. e ®

32 2% Te B,
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acidified with hydroohlorie seid, should only beeome slightly
turbid on the sddition of solution of barium chloride.’

For & quantitetive estimation of the selt the following
method may be used:

Dissolve about 1 Gm. of ferric glysercphosphate, dried
to constant weight at 180° C. and sccurately welghed, in 25
oc. of distilled water in & glass-stoppered flask. 4dd 3 cec.
of hydrochlorie acid, 1 Om. of sodium bicarbonate in small
portions, end & Gm. of potassium iodide; securely stopper
the flask, and allow the mixture %0 stend st least rive min-
utes; add 50 oc., of distilled water, snd titrate the liber-
ated iddine with tenth-normel sodium thiosulfate, using
starch 7.8. as the indicator.

Each ce. of tenth-normel-sodium thiosulfate is equiva-
lent to 0.0311 Gm. of hgtcﬁ{w)aﬁﬁ‘)a and to 0.005584 Gm.
of Fe.%4

The present method of preparing ferrie glyeerophosphate
is by dissolving freshly precipitated ferriec hydroxide in
glycerophosphoriec sacid, evaporating the eolution in wvacuo

and soeling it upon glass ;:'la&n.&‘

Hanganese glycerophosphate

was formerly officiel es the soluble 26190 1t yes rendered

Herok, £., Merek's Annual Report, 25, p. 9.

(cm{&m). The Hetional Forsulery {’I. Pe 148,

¥ooé, H., The Digpensatory of the Unlted States of

imeriea, 21, p. 475, :

{Committee), The Hationsl Formulery V, p. 359 and VI, p.265,

& &XE
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soluble by seild of etrie aaid.a’ The soluble mangsnese
glyserophosphate contains 70-75 per cent of MgCgHyPOg.58

It ocourred as & yollowlsh or pinkish white powder,
odorless end having an ecid taste.®®

One Gm. dissolves in 4 ce. of water at 25° 0,40 e
squeous solution is stromgly acid to litmus?l snd becomes
turbid on hantiag.‘e Aleohol dissolves the oitric seid,
leaving a« residue which is neerly insoluble in wster.%®

The present officisl manganese glyserophosphate occurs
gs a white or pinksih white pcnaﬁr." It is odorless, asnd
hes elmost no taste.%®

One Gm. of the salt is solubtle in 6 ece. of en agueous
solution of eoitric aeid (1 in «c)."‘6 It is slightly soluble
in water an¢ insoluble in alcohol.%?

As for a quentitative examination of mangsnese glycero-
phosphate the following test mey be used:

Dissolve about 0.5 Gm, of Manganese Olycerophosphate,
dried to constent weight at 110° C. and escourately weighed,

(Commi ttee), The Hational Formulsry V, p. 359.

- ~” Sh WQ

o R

45 ibid
a6 TBiG., p. 255.
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in 100 co. of & solution propared by mixing 95 ce. of dis-
tilled water and 5 co. of hydrochloriec acid; add 20 es. of
ammonie T.8. and 10 ce. of ammonium sulfide T.S., snd boil
the mixture until the precipitate hes decome green. Allow
the precipitate to setile, trensfer it to a filter, wash with
hot distilled water conteining, & few drops of emmonium sul-
fide T.8,.,, dry the filter and ocontents, and incinerate them
in an open orucible, first st a low temperature, then at a
strong red heat, until the weight is consteant.

Bach Om. of mengsnous-menganic oxide ‘““zag’ is equiva-
lent to 2.95 Gm. of ¥nC .M, (0H) PO, A8

As for the preaent method of manufacture of mangansse
glyeerophosphate nothing of reeent publication could be
found.

! L 3 jates: This salt was officlal in
the Hational Formulary 2?,‘9 but hes not been regognized in
the last two revisions of The Hational Formulary. It has
the mnmm tornule [{CgoHa,09Mp)p PO M, (CgH,0p) #
4 ﬁaogz; and represents atous 72 per scent of guinine.

81

Quinine glycerophosphate oscurs as fine white erystale
line needles or &s & powdtr.ﬁg It is ocdorless and having a

48 (eaunittco); The National Vormulary VI, p. 258.

49 ey IV, pe 586

80 i"f ey Pe 336,

81 Nerek, E., Merck's annual Report, 25, p. 1ll.

52 (Committee), The National Formulary IV, p. 536.
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a8 very bitter tn'tc.sa

One Om. dissolves in sbout 650 ce. of water, or 75 co.
of aleokol st 28° C.; very soluble in boiling sloohol; very
slightly soluble in chloroform or esher; soluble in 20 parts
of o mixture of one volume of sloohol and two volumes of
ehloroform.>%

In aqueous solution it combines with ferrie glycero~ |
phﬁsphuto,sa but the neutrsl sodium and celeium glycerophos-
phates ceuse the gquinine to separate aﬂt.aa Consequently a
combination of this sort is only possible when the solu-
tions of the above selts in water ere first rendered slightly
aeld with glycerophosphoric acid.®?

iAs for the present method of menufaoture of this salt
of glycerophoshhoric soid nothing eould be found in the

literature,

For meny years, sodium

glycerophosphate was known only in form of & syrupy liquid,
or as & very hygroscopiec white pcnd;r.sa The erystalline
sodium glycerophosphate was diseovered by a chemist of the
Soe. smon. des Etsbl. Poulene ?riren.sﬁ and the formetion of

{Commi ttee), The National Formulary IV, p. 536,
‘pPe 536,
': E., Merok's innual Report, 25, p. 1ll.

aitog Pe u‘
e e A

is, :;c. Journ. Ind, and Eng. Chem, 8, p. 126.
Idid., b. ide.

SEITERE
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this produet was evidently due to & ohange made et the time
in shelr method of aanaraazure.aa

H., Paolini, who wes the first to publish results of
ingestigations of this orystalline product,®! found thet
it wes pure disodium, monoglycerophosphste and concluded

thet 1t was the isomeride.%® It hes the following
formula: %3
CHgOH
_ONa

CH = 0 = P\\\ﬁg‘ 486 1/2 ﬁﬁﬁ

0
CHGOH
Thies expleins why it could be obtained in 2 erystalline
foram, whereas the products obtalined by the interaction of
glyeerin and phosphoric scid st temperatures below 110° C.,
after conversion into sodium salt, hed never been known to
erystallize, which oen be expleined by the faot thaet in the
case, principally the fsomeride is formed.%4
The official sodium glycerophosphate contains 68-%4
per cent of anhydrous ault.“s

The salt ocours in white, monoelinic plates or scales,

Du Bois, G., Journ, In&. and Eng. Chem. 6, p. 126.
abiliey Po 126.

82&358
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or as a white pouﬁer.“a It is odorless, and hes & saline
taste 57

One Gm. of the selt 1s soluble in about 1.0 ec. of
water at 25° ¢.%8 It 15 very soludble in hot water, but
nearly insoluble in sloohol.%®

4n aqueous solution of the sslt (1 in 20) is alkeline
to litmus and to phonolphthslein 7.8.7°9 when strongly heated
the salt is decomposed evolving inflammeble vepors,’'! and
at a red heet is converted into sodium pyrovhosphatc.vz

Sodium glycerophosphate is made by two methods. One
is by trettlﬁg glycerophosphoric eaia with sodium hyéroxide
in a manner similer to the process for caleium glycerophos-
phate, This method affords & selt of slpha-glyocercophosphorie
ania.'a The other method is by heating monosodium phosphate
with two molecular proportions of glycerin and hydrolyzing
the resulting diglyceryl ester with sodium hydroxide. 4
considerable amount of sodium betaglycerophosphete erystal-
lizes out at first. This constitutes the officisl salt,’?
The liquor from which no further amount of salt will orystal-
lize constitutes the liguid sodium glyeerophosphate of com-

76
merce,

66 (Committee), The Hational Formulery VI, p. 329.
ﬁv ’:‘i:“"‘i 5wy p . 3&9 -
- v‘.«;}!" oy Pe B89,
G9 Ibid. s Do 389,
?0 {:}( *y P @ 3: 9.
71 lIbic. y Po 89,
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is for a quantitative exemination of the sodium salt
one can proceed as follows:

Dissolve about 3 Gm. of Sodium Glyeerophosphate, ac-
curately weighed, in 20 ec. of distilied water, and titrete
with helfenormal hyéroehloric acid, using methyl orange 7.3,
a8 the indicator.

Each ec. of half-normesl hydrochloric acid is equivalent
t0 0.10803 Gm. of NayCgls(0H) 0, .78

Styyohnine Clyserophosphate: This strychnine sait was
official in The National Formulary 1v.7?

This selt ocours in white, rhombie orystals, or es a
white powder,”® It is odorless, having at first a Taing,
sweot taste, efterward becoming intensely bitter.”?

One Om. is soluble in about 850 ec. of water,50 gy
solution being neutrel or slightly slkelinme to 1itmus,8l
also in sbout 310 ca. of alenhal;ng slightly soluble in
ohloroforn,®® and very siightly soluble in ether,84

In aqueous solution 1t reacts in the sens was 88
quinine glycerophosphate with the other salts of glycero-

%6 (Committes), The National Formulary VI, p. 329,
Haliey I?. Pe 344,
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phosphorie ec1d.58

The addition of sulfuric ecid to the salt produces no
eolor, or &t most only & slight yellowish coloration, but
on subsequently edding s fragment of potessium dichromate
& deep blue eolor is obtained, which changes to deep violet,
then to purplish-red, cherry-red and finally to orange
yellow.2®

An execess of mmmonis water added to s saturated
aqueous solution of the salt produces & white precipitate,
which {s readily soluble in ehloroform.5?

As to the present menufseture of strychnine glyeerophos=~
phate nothing oould be found in the present literature of

preparing this salt.

85 Merck, E., Merck's innual Repors, 25, p. 11,
66 (Committee), The Netional Formulary IV, p. 944.
8’ m.’ ?Q m‘



The Therapeutiecs of the O0fficisl Glycerophosphates

Except es chemical curicsitiss little attention was
paid to the glycerophosphates until 1894, when they were
introduced into medieine by Robind in the bellef that they
were of value in mslnutrition. He recommended sodium glycero-
yhuuphnttg as a nerve tonie to bhe given by mouth end sudboue~
tanecusly and obteined excellent results in convalescence
from influenze snd other infsetive diseases, and also in
nervous asthenis of sny origin.

Robin® end Pasquelis? were the first to deseride the
therepeutic use of caleium glycerophosphete. The latter
suthor pointed out thet she sotion of caleium phosphate end
of ealeium glycerophosphate differed both physiclogically
and pharmasecologicelly. Thus she exoretion of phosphorie
acid with constent dliet is inoreased in the first 24 hours
when calelum glycerophosphate 1s administered, vhereas with
celoium phosphate an inereese of phosphate metabolism can
only be recognized after two a&yu.a The explanation of this
observation was thet glycerophosphate was more readily abe-
narhnﬁ and utilised by the organis: then wes the phosphate,

Robin, 4., Bulletin aced. Med., /8/, 81, p. 4190 (l894).
Robin, A. Journ. des praticiens, 1906, p. 409,

Robin, 4., Oazette médicale de Paris 1694, p. 198; Bulle-
Stn olnindi o Sherepewtives 1695, p. 505 end 433.
Pasqualis, Annslidl chimiosl de farmamcologls 1494, p. 94
end 1495,

M” P‘ “Q
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Aegording to Robin,® caleium glyeerophosphate not only ine
ereases phosphate metabolism, but it also inorcases the solid
constituents of the urine, es for exsmple the ures sontent
rises from E3 per cent to 32 per cent, snéd of the ehlorides
and sulfetes, end further the oxidetion of nitrogen from 87
per eent %o 90 per cent. But uric scld exeretion, according
to the muthor, is not influenced., He concludes that the use
of glycerophosphate is only indiceted in those diseases in
which & dimunition in the exchange of nitrogen and sulphur
ean be demonstrated. He considers calelum glycerophosphates
epecially suitable in conditions of depression in petients
suffering from phosphaturie, in convalescence from influensa,
and from other infeetive disceses, in nourarssthenis, in
torpid chlorosis with diminished nitrogen exchenge, in
phosphaturls either with or without aldbuminurias, in rickets,
Addison's disease, seclatics, fecisl neurslgis, serofula

end tabes dorsalis. He considered the subecutsneous adminis~
tration of the preparetion to be more effeotive as a rule,
but he slso obtained satisfeotory results by preseribing it
internally. It may be noted that ﬂas’ 8lao presoeribed cal~-
elum glycerophosphete in effervesing mixtures, prepered by
adding & sultable smount of sodium bicarbonate and eitrie

6 @Robin, 4., Gezette médicale de Paris 1894, p. 196.
Y Geay, H., 3cura. 4. Pharm. et 4. Chim. 1885, I, p. 247.



acid to the aqueous solution,

Calofum glycerophosphate elso desorves due considere~
tion in the trestment of pulmonary tuberculosis. M¥ichelozsi
and Aauthll&a have tested its velue both pharmecclogically
end clinically. Nichellozzl geve infected rebbits daeily
doses of U grams snd obtained eliniecal and structural ocures.
Angiulll presoribed it In human practice both internally and
suboutansously with very good results. The ingestion of
calolum salts iz necessery, in his experiencte, becsuse the
exeretion of ocaleium iz inersased in tuberoulosis, thus
causing poverty of caleium selts in the body; elso the im-
pregnation of the tuberculous foous with caleium salts may
initiste or hasten the healing process. Therefore he gave
suboutenecus injections dally. The suthor brought about s
gure on an sverage by mesns of 80 injeotions. These were
always well borne end merkedly contributed to the improvement
in the clinical signs. He also recorded direct cures in
petients Iin the first and second stages of the discases.

Ferrioc glycerophosphate is distinguished from most of
the ususl iron compounds by its ready sbsorption ané rapid
aotion, &nd it is therefore regerded with inereasing fevor
in the trestment of chlorosis and ansemia, Robin® recog-

8 NHichelozsd, A., Il am gni, 1908, p. 621.
¥ Robin, L.,' ' ctianzi ral'et th:rnpenthut 1895, p. 433,
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nized the good quallities of iron glycerophosphate and pres-
eribed it with marked benefit.

The therapeutic use of mengenese glrnuroghoqphata1° is
indicated in chronie constipetion. It can be given alone or
in eombination with ferrie glyeerophosphate.

sccording to soncourtt! quinine glycerophosphate has
the advantege over the other quinine aalt&iﬂhat it hes no
noxfous by-effects. It does not upset the stomach, nor does
it ceuse buzzing in the ears and 1t osn be taken for a pro=-
longed period, as the patient does not beaame habituated to
the drug snd its efficaecy is thus not diminished. Moncourt

assumes thet 2 diminuition in efficiency of the other quinine

12

salts after prolonged use occurs owing to the quinine gredu-
elly cesusing poisoning of the nerve cells. BHut if the
medicement be united to a substance which promotes the new
formation of nerve tissue, as in the cese with glycerophos~
phoric seid, the dissdvantage mentioned sbove 1s eliminated
end the beneficisl sotion of the quinine is in no way inter-
fered with, even after prolonged administration. In melerias
this circumstence is sald to especlslly noaavorth;.xs
Strychnine glycerophosphate can be prescribed in the

sume way a&s sirychnine n&tra&o.“ It is speciully suitable

10 Merck's annual Report, (1911}, V. z& p. B7.
11 sonsourt, Irease médisale 1898, V. 99, p. 167.

12 *&ﬁ., ps 1
13 ™ ’W': m‘c ‘190?,, V. 19' P. 263.
14 Nerek's Annuel Heport, (1911), V. 25, p. 29.
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in cases such as tuberculosis, snsemie and éohilsty. in whieh
the glyeerophosphates of csleium, sodium or iron are to be
administered in combination with strychnine. Given by ite
self, strychnine glycerophosphe:e has no sdventsge over
stryohnine nitrate,’® veceuse 1ts meximum dose (1/6 grahn)

@ day contains such & smell amount of glycerophosphorie

ecld that it cen have no therapeutic significence.

How avelleble evidence indicetes thet @s a source of
phosphorous to the enimal orgenism the glycerophosphates
passes no advantages over the ordinary inorganie phauphutu:%’
The glycerophosphates are split up in the intestine, snd
liberate inorganic phccphnttn.l? In this form they ere
absorbed and utilized; if they are utilized at sll. The
theory that organic phosphorous compounds are more readily
assimilated then inorganic compounds and hence a better
means of introdueing phosphorous into the asystem is still
kept slive in the promotion of certain proprietary mixtures,
in spite of the scientific evidence that the organism can
assimilete phosphorous quite readily from inorganic as
from organto phosphorous sompounds. . KoCollun end Halpinl?
have shown that the enimal orgenlsms can build up lecithins
and nuelcoproteids, and other phosphorous containing com-

16 Merck's Annuel Reporé, Ve 25, p. 29, ,
18 (Editmrialiéogaura. Amer. Hh&. Assoc., 68, p. 1205.
4a0Li ey Do

19 B
J.B ’i.l ey Poe lBBG.
19 ﬂﬁoliaa, EeVe, ond Halpin, 7.G., Journ. Biol. Chem.,

11‘ p. 18,
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pounds quite es readily from inorganic phosphetes as from
organie phosphorous campounds,

Porbes, =0 too, in an elsborate rescarch upon swine,
reaches the oconolusion that there 1z no fundamental differ-
ences in the nutritive values of the glycerophosphates ond
mmhaﬁa. exoept that the former sre less likely to dis-
turb the digestive track. 4lso in & review of the litera=
ture on this subjeot for the Council on Pharmacy and Chemis-
try, makauu soncluded “that orgenic phosphorous is of
no more velue as & food then inorganie.”

Granting thls to bBe true, however, does not necessarily
disprove their therapeutic utility. It is possible to con-
ceive thet the unbroken molegule of glyecerophosphoric aecid,
eiroulating in the blood, may in some way exercise s stimu-
lating sotion on the metsbolism of the central nervous system,
¥hile there is considersble slinloal evidence of the usefule
ness of the glyeerophosphates in verious conditions of
deproved metabolism, the testimony is not unanimous. Ve
must regard, therefore, the guestion of value of the glyecero~
phosphates as & remedy in conditions of general debility, as
still "subjudice.”

89 Fordess Mes 092 ’“f’gf‘“ﬂie; "ioe.'xhai%:'“, p. 578,
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5 Galeii Glyecerophosphos

Calolium Glyeerophosphate
Calo. Glycerophos. = Caleium Glyeerinophosphate

The normal caleium salt of glycerophosphorie adid
LB 0H) PO Hy [o 172411 7, containing, when dried to
constent weight at 150° C., not less/then 98 per gente of
CaCyflyP0y oF OgHig(0H)oP0,0n (210,17)s Pre=/serve it in
welle=closed containerse ' '

Calcium Glyeerophosphate occurs as a fine white powder;
odorless and almst/mtﬂns, somewhat hygroscopic.

One Gm. of Caleium Glycerophosphate dissolves in about
50 mils of water/st 25° 0.; soluble in less water at a lower
temperature; oitric sold increases its/solubility; imsoluble
in aleochole

A saturated aqueous solution of the salt is alkeline
to litmus snd to phenole/phthalein.

. A cold, satursted aguecus solution of the selt ylelds
white, iridescent scales/of anhydrous caleium glycerophos-
phate when heated to boiling.

When heated above 1700 C. the salt is deoomposed,
evolving inflammable/vapors, snd at a rod heat it is con-
verted into caleium pyrophosphates

A saturated equsous solution of the sslt yields with
emmonium oxalste T.S./a white precipitate, insoluble in



Us 8¢ Py IX
(Caleium Glycerophosphate)

agetic aocid but soluble 1n/h1nro¢hiari§ acids With lead
acetate T.3. the saturated solution jlelds a white curdy
ytociaitatt/whteh is soluble in nitric aecid,

Dissolve 1 Gm. of Caleoium Glyeerophosphate in 10 mils
of diluted nitric ecid/and add an equal volume of cold
emmonium molybdate TuS.; no precipitate/is formed within one
hour (phosvhates) but on heating the mixture a yellow/pre=
oipitate is formed,

An aqueous solution of the salt does not respond to the
Test for heavy aatclu/&snu~?art 11, Tllt‘uea S)e

Dissolve O.l Gme of the salt in 10 mils of diluted
nitric acid and add 1 mil/of silver nitrate T,5.; an opoles-
senee but no precipitate mey appear within one/minute
{ohloride).

ﬁi“&“ Osl Gmsof the salt in 10 mils of diluted hydro-
chloric aeid and add/l mill of berium chloride TeS.; no dise
tinet turbidity appears within one minute/(sulphats).

'SHQRQ.I Gm, of finely powdered Calolium Glyeerophoschate
with 26 mils of/dehydrated aleohol, filter the mixture, evae
popate the filtrate on a water bath/and dry the residue for
an hour at a temperature not exceeding 70° O, The/resulting
residue weighs not more than 001 Gms (alechol-soluble
impurities, ete.) :

Dry a portion of the finely powdered salt to constant
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{Caleium Glycerophosphate)

weight at 130° C,; m/lau does not exceed ;0 per cent
{water). :

Assay =~ Digsolve about 0.4 Gm, of the selt, mwreviously
dried to constant/weight at 130° C. and accurately weighed,
in 20 mils of a § per cent solution of /mcetic meid and add
80 mils of distilled water., Heat the mixture to boiling
and/add an excess of amonium oxalate T,8, Colleet the
resulting preciritate, wash,/dry, and then ignite it until
of constant weight, This residue of caleium oxide/corres-
ponds %o not less than 2041 per cent of the weight of
Caloium Gly-cerophos/phate taken.
| Dry & pertion of Caloium Glyserophosshate to constsnt
woight at 130° C,,/and ignite it to constant weight; the
weight of caleium pyrophosphete corre-/sponds to not less
than 59.2 per cent of the weight of Calcium Glycerophos-/
phate taken.

Avera:e Dose - Metric, 0420 Gmes -« Apotheceries, 4 grains.
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Celeoii Glycerophosphos
Caleium Glyecerophosphate
Cale. Glyverophos. - Caleium Glyeerinophosphate

The norms]l celeium selt of glycerophosphoric aeid
[chs{amsm./n,_] containing, when dried to constent
veight et 150° C. not lese than/98 per eent of
Cgltg (0H) 4P0 Ca.

Desoription end physicel properties -~ 4 fine, white,
odorless powder. It ie auung/'hst hygrosecople.

One Om. of Caleium Glyeerophosphate is soluble in about
80 co. of water nﬁ/%§° €. It is more soluble in water at a
lower temperature; ocliric aeid 1norsasut/§tt solubllity in
water. It is insoluble in aleohol.

Tests for identity -~ 4 satursted aqueous solution of
the salt upon boiling yields white,/iridescent scales of
anhydrous caleium glycerophosphate, When heated abevt/i90° L+ J
the salt is decomposed, evolving inflsmable vapors, and st
e rtq/heaz ie converted in cslecium pyrophosphate.,

A saturated aqueous solution of the aslt responds to
the reactions for oal-/oium pasge 441, and for glycerophos-
phate, page 442. '

With lead scetate T. 3. & satureted squeous solution
of the salt ylelds e white/ourdy precipitate, which is solubdle



¥. 8. F. X
{Celelum Glyeerophiosphste)

in nitric asoid.

Tests for purlty —~ Dissolve 1 Gm. of Celelum Glycero~
phosphete in 10 ee. ar/kiiattd nitrie soid, and add an equal
volume of eald,nmlytdatu/k.s,z no precipitate is formed
within one hour (phosphates).

An aqueous solution of the salt meets the requirements
of the test for heavy/metels, page 459.

One Om. of Caloium Glycerophosphate shows no more
chloride then 1 eo./of riftisthenormal hydroehloric acid,
page 462,

Two-tenths of 1 Om. of Calcium Glycerophosphate shows
no more sulphate/than 1 cc. of fiftieth-normel sulphurie
gold, pege 462,

Shake 1 Gm. of finely powdered Caleium OGlycerophosphate
with 26 ce. of/dehydreted aleohol filter the mixture, evepor-
ate the filtrate on & water ba%h,/%ad dry the residue for en
hour at & temperature not axceeding 70° C.: the/resulting
resldue welghs not more than 0.01 Om. (eleoholesocluble sube
stances).

The loss on drying e portion of the finely powdered
salt to uanatant/tcight at 130° C., does not exceed 10 per

cont (weter).
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Us 8. P. X
(Caloium Glycerophosphate)

Dry about 3 Gm. of Csleium Glyserophosphate to constent
weight st ebout/180° C., welgh acourately, dissolve it in
2850 co. of distilled weter, and then/titrste with half-
normal hydrochlorie seid, using methyl orange 7.S. as indi-/
cator, to & slight yet dlistinot pink. Eaeh Gm. of dry
Caloium Glycerophos-/phate requires not less then § co. of
half-normel hydrochloric seid (minimum/iimit for glycero-
phosphate) .

issay ~~ Dry ebout 0.4 Om. of Caleium Glycerophosphate
to constant weight at/130° C., welgh ssourately, dissolve
in 20 ce. of & 5 per cent solution of scetic/meid, and add
30 eo, of ainiilxoé water, [eat the mixture to bodling,
end edd an/excess of emmonium oxelate T. 5. Collest the
resulting preeipltate, wash, dry,/and ignite to constant
weight. This resiéue of osleium oxide sorresponds to not/
less than 26.1 per cent of the weight of dried Caleium
Glycerophosphate tsken,

Dry a portion of Cslefum Glycerophosphate to0 constent
welght at 130° C.,/and ignite it to constent weight. The
welght of caloium pyrophosphete cor-/responds to not less
then 59.2 per cent of the welght of Caleium Glyeero=/
phosphate teken.



U. 8. P. X
(Caleium Glyserophosphate)

Preserve in well-glosed contalners.

Average Dose -~ letrie, 0.3 Ga. - Apotheoaries, 5 grains.
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Calell Glycerophosphas
Caloium Glycerophosphate
Cale. Glycerophos

Caloium Glycerophosphete is she normal caloium salt of
glycerophos-/phoric seid, and, when dried to constant weight
at 130° ¢., omntains not Aess than 98 per cent of
CaCgHy (0H),P0, (210.15) .

Desoription and physiecal properties.

Caloium Glycerophosphate is a fine, white, odorless,
almost tasteless powder. /It is somewhat hygroscopic.

One Gm. of Caloium Glyserophosphate is soluble in 50
oc. of water at 28° C. /It is more soluble in water st
lower tempersture; eitric ecid increases its aoln-»/hnuy in
water. It is insoluble in sleohol.

Tests for identity end purity.

4 saturated agueous solution of Celeium Glycerophosphate
is alkalime to usm/papax and to phenolphthslein T.8. and
responds to the tests for calelum, and for /glycerophosphate.

Prepare a cold, saturated aqueous solution of the selt
and boll it: white, iri-/descent scales of anhydrous calelum

glyceropliosphate form.
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{Caloium Glycerophosphate)

When heated sbove 170° C., the sult is decompused,
 evolving inflammeble /vapors, and et a red heat is converted
into caleium pyrophosphate.

With leed scetate T.8., & gaturated agueous solution
of the selt ylelds e white,/erudy precipitete, which is
soluble in nitrie seid.

Dissolve 1 Gm. of Caleium Glycerophosphste in 10 ce,
of ailuted nitric scid, end edd/en equal volume of cold
ammonium molybdate T.S5.: no precipitate is formed/on stend-
ing for one hour at 20° to 28° ¢. (phosphete).

Dissolve 1 Gm. of the selt in 60 ce. of distilled water,
and 8dd 3 drops of phenole/phthelein T.S.: any red color
proéuced is discharged by the eddition of not more/then
1.5 ec. of tenth-normel sulfurie seld (free alkell).

One Om. of the salt shows no more chloride than corres-
ponds to 1 oe. of fiftieth/mormel hydrochlorie seld.

Two-tenths Gme. of the selt shows no more sulfste than
corresponds t0 1 cc. of/fiftieth-nomel sulfurie seid.

Sheke 1 Om. of the finely powdered salt with 25 ec. of
dehyarated slochol,/filter the mixture, eveporate the fil-
trate on a water bath, end dry the residue for aq/ioat at
a temperature not exceeding 70° C.: the resulting residue
welghs not/more than 0.0l Om. (alcohol-soluble substances).
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5. ?l n
(Celoium Glyeerophosphete)

¥hen dried to constent welght at 130° C., the salt
loses not more then 10 per/%tnt in weight (water).

The salt meets the raquiraaonts of the test for arsenie
and the test for h@a!yy&¢ta1:.

ABSay.

Dry sbout 0.4 Ca. of Csleium Olycercophosphete to con~
stant weight at 130° ¢.,/weigh acourately, dissolve in
20 eo, of en squeous solution of scetie 1 in £0,/and add
30 ea. of distilled water. Heoast the mixture to doliling and
add an excess/of emmonium oxalate T.S. Collest the result-
ing precipitate, wash, dry, and ignite/to constent weight,
using » blaest or high temperature burner.

Each Om. of the residue (caleium oxide) is equivalent
to 3.7478 Om. of CaCglg = /0H) PO .

atorage.
Keep the salt in well-closed contalners.

Preperations: Elixir Caleil et Sodii Glycerophosphatum,
Elixir Glyeerophosphatum/Compositum.

Average Dose: Hetrie, 0.8 Om. - Apotheceries, 5 grains.
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Summary of U.2.P, and N.F. dota of
Cealeium Glycerophosphate

When Officiel:
9.3-1’., H; X; HF. VI

Officiel Latin Title:
Caleii Olycerophosphas: U.s.P., IX, X; N.F. VI.

Offioisl English Title:

Offieial Abbreviation: ‘
Csale. Qlj’etrﬁph“.t U P, 1}, X; K.P. V1.

Officlial Synonym:
Calelum Glycerinophosphate, U.8.P. IX; X.

Officlal Desoription:

The normel celeium salt of glycerophosphoric scid
LogBg(0H) gPO, Hy = 172.11 7, contelning, when dried to con=
stent welght et 120%, not less 98 per eent of a
CaCgl,P0, or caﬂa(aalske4cn (210.17). Preservs it in well-
closed containers.

U. 8. Pe IX

The normal caleoium salt of glyserophosphorie aeid
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zﬁanswmm‘ag sontaining, when dried to constant welght
at 130° C. not less than 98 per eent of Cglly (OH) PO, Ca.
H‘QSCPB x‘ ;

Cauleiun CGlycerophosphate is the normel celeium salt of
glycerophosphoric seid, ené, when dried to constant weight
at 130° ¢., oonteins not less than 98 per cent of
CaCglly (0H) gPO, (210.15).

H, P. VI

Officlal Preparations:

Elixir Celoil et Sodii Clycerophosphetum, Blixir
Glycerophosphatum Compositum.

N. F. VI

Officisl Dose:
Hetrie, O. 85 Um. « Apothecaries, 4 grains.
U. 8. P, IX
Metrie, 0.5 Om. = Apotheceries, § grains.
U. 8. P. X3 B, P, VI,
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Ferri Glyserophosphas
Ferrie Glyocerophosphate
Ferr., Glycerophos. Ferriec Olycerinophosphete

It contains a vaeriable quantity of Pogy(Cgliy0,P) o
(621.97) eerraspoaﬁlag/@n not less than 14 por cent nor more
then 16 per cent of Fe. Prenarvg/it in well-closed con~
tainers, protected from light.

Ferric Glycerophosphate oscurs es yellowish-green,
transperent, amorphous ucultg/ar\nn 8 greenish-ysllow powder;
odorless end nearly tasteless.

One gramme dissolves slowly in sbout 2 mils of water st
28° ¢.; insoludle ia/alaahai. in squeous solution is soid
to litmus and becomes turbid when heated.

An squeous solution of the salt (1 in 20) is eolored
dark blue by potassium ferro-/oysnide T.5.; on the subse=
quent addition of hydrochlorie soid a dark blue precipi-/
tate is produced,

Heat & powdered mixture of sbout 0.1 Om. of the salt
with about 0.5 Gm. ar/gotaaniun bisulphete; the pungent vapors
of serolein are evolved.

Incinerate 0.5 Gm. of the selt; it ylelds a red-brown
residue, which is not alkaline seﬁnoistannd‘iit!na paper.



N. ¥. IV
(Porri Slyeerophosphas)

Hot more than a slight yellow turbidity is produced at
once on mixing 5 mlls of an/aquecus solution of the salt (1
in 50) with 10 mile of ammonium molybdste T.8./Aphosphate),
but on stending or on warming, a yellow precipitate is
formed.

An aqueous solution of the salt (1 in 50), ecidulated
with hydrochloric aeid, /aou not become more then slightly
turbid on the eddition of barium ehloride ze,s./ {sulphate).

Another portion of this agueous solution, &oidul ated
with nitric ecid, dces not/hcem more than slightly turbdid
on the sddition of silver nitrete T.5. (chloride).

Assay. -~ Dissolve about 0.5 Gm. of Ferric Glycerophos~
phate, accurately weighed,/in 50 mils of alstilled water, in
& 100 mil gless-stoppersd flesk, add 5 mile of hm~/uhlar1a |
scid ond about U Om. of potessium fodide. ¥arm to 40° C.,
end allow the mixture/to stend one-half hour at this temper=
ature, in the stoppered flesk, cool, m&/mn titrate the
libersted lodine with tenthenormsl sodium thiosulphate V8.,
using stmh/‘!'.s. as indicator. It shows not less then 14
per cent nor more than 18 per /nat of Fe,

Esch mil of tenth-normel sodium thiosulphete V.S. used
ecorresponds to o.omsc/a-. of Fe. Enoh gramme of Ferrie



’i " 1'
{FPerri Glycerophophas)

Glycerophosphate corvesponds to not less ma/zs‘o? mils nor
more than 20.68 alls of tenth-normale sodium thiosulphate
Vei8s

Average Dose - lMetricy 0.2 Gus =~ Apothecsries, 3
grajnse
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Ferri Glycerophosphas
Yerrie Glycerophosphate
Ferr. Glycerophos. Perrie Glycerinophosphate

Ferrie Glycerophosphate contains & veriable quentity
ot/&c,(eaa,c‘r), (622.02) correspondinz to not less then
14 per cent and /not more then 16 per cent of Fe.

Deseription and physical properties.

Ferrie Glycerophosphate oocuiu as yellowish green, /
traneparent, amorphous scales or as & greenish yellow pow-
der; odorless/end neerly tasteless.

One Gm. dis sclves slowly in sbout 2 ce. of water at
25° C.; insoluble in alco-/hol. in aqueous solution is acid
to litmus and becomes turbid when heated.

Tests of identity: An squeous solution of the salt
#1 in 20) is colored derk bluo/iy potassium ferrocyanide,T.S.;
on the subsequent sddition of hydrochloric/ecid e derk blue
precipitate is produced.

Heet a powdered mixture of about 0.1 Gm. of the salt
with about 0.5 Gm./of potassium bisulphate; the pungent
vapors of acrolein are evolved.

Tests for purity: Sbt more than a slight yellow ture
bidity is produced et onee on/mixing § ce. of en aqueous
solution of the salt (1 in 50) with 10 ce. of anaaatun/



B P Y
(Ferrie Glyeerophosphete)

molybdate T.8. (phosphate), but on standing or on warming @
yellow precipi-/tate is formed.

An aqueous solution of the salt (1 in 50), ecidulated
with hydrochlorie scid, does/not become more than slightly
turbid on the addition of barium chloride/T.S. (sulphate).

Another portion of this squeous solution, acidulated
with nitric seid, does not/become more then slightly turbid
on the addition of silver nitrete T.8. (echloride). |

Assay. - Dissolve about 0.5 Gm. of Ferrie CGlyeerophos-
phate, accurately weighed,/in B0 co. of distilled waﬁar. in
a 100 cc. glass~-stoprered flesk, edd 5 ce. of hydro-/chlorie
acid and sbout 3 Gm, of potassium iodide. Warm to 40° C.,
end allow/the mixture to stand one~helf hour at this temper-
ature in the stoprered flask,/cool, and then titrate the
libereted iodine with tenth-normal sodium thiosulpheten/
using stareh T.5. as indicator.

Eeoh cc. of tenthenormel sodium thiosulphate corresponds
to 0.008584 ﬁu*/ér Fe. Fech grem of Yerrie Glycerophosphate
corresponde to not less then/25.07 ccs nor more than 28,65
cce of tenthenormal sodium thiosulphates

Preserve it in uo!l;clonod eontainers, protected from
light.
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He ¥ ¥
(¥erric Glyecerophosphate)

Preperation: Ilixir Glyeerophosphatum Compositume

Average Dose: Metric, 0.2 Gm., -~ Apothecaries, 3 grains.
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‘Ferri Glycerophosphas
Ferrie Glycerophosphate
Ferr. Olycerophos.

Ferrie Glycerophoaphete, when dried to constant weight
at 110° a.,/aantoiaa not less than 17 per cent of Fe. core
responding to not less thun/%ﬁ per cent of
Feg(Cgllg (0H) PO, ) g (621.96).

Desoription and physical properties.

Ferrie Glycerophosphate oceurs in smber or yellowish
green, transparent,/smorphous sceles, or in buff-golored or
yellowish green powder. It s ordorless,/und nearly teste-
less.

One Om. of the salt is slowly soluble in about 2 es.
of water at 28° ¢., 1t io/&nselubla in alochol.

Tests for identity and purity.

An agqueous solution of Ferrie alxairophosphutt {1=-20)
is seld to ltﬁnﬂn/kup-r end responds to the tests for ferriec
iron and for glycerophosphate.

When B ce. of an agueous solution of Ferrie Glycero-
phosphate (1- in 20) 1s mixed /with 10 ce. of emmonium molybe
date T.S., no yellow turbidity is immediately/produced
(phosphate).
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{(Yerric Glycerophoaphate)

¥hen dried to constent welght at 110° C., the salt
loses not more than 8 per cent /in waight (water).

Separate 0.5 Om. portions of the salt show no more
chloride then oarreupwﬂa/to 1 se. of rfiftieth-nomal hydro-
ehloric aeld, and no more sulfate then aarrnpm:/‘a 0.1
a0, of fiftieth-normsl sulfuric eeid.

in asqueous solution of the salt meets the requirements
of the test for ersenie.

To an agueous solution of the salt {1 in 20), sdd
sodium hydroxide T.5. until/there 1s no further preeipita-
tion, and rilter: the filtrate iz ooclorless} when uieaxu/
lated with hydrochlorice aold, it meets the requirements of
the test for heavy metals.

Assay.

4Dissolve about 1 Gm. of Ferrie Glycerophosphate, dried
to constant welght at/ 110° ¢. and acourstely weighed, in 25
oe. of distilled water in a glass-stoppered/flask. A3 ce.
of hydroshloric aeid&, 1 Om. of sodium blosrbonate in small /
portions, end 6 Om. of potassium fodide; seourely stopper
the flask, snd allow m/nnw: to stend for at leaat five
minutes; add 50 oc. of distilled water, and titrete/the
1iberated lodine with tenthenormal sodium thiosulfate, uaing
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{Ferrie Glycerophosphate)

stareh T.8. as the/indicator.

Each co. of tenth-normsl sodium thiosulphate is equivae
lent to 0.0311 Om. of [Yep (Cglg(OH)4PO,)s 8nd to 0.005584
Gm. of ¥e.

Storege.
Eeep the salt in well-closed containers, protected
from light.

Preparation: Elixir Glyeerophosphatum Compositum,

agerege Dose: letric, 0.2 Gm. -~ apothecaries, 5 greins.



Sumpary of U.8.P. end N,7. date of
Ferric Glyecerophospbe te

Yhen Official:
5.3’; !v' " VIQ

Offieial Latin Title:
Ferri Glycerophosphas,
Xa?n n’ " 710

ofricisl English Title:
Ferric Glycerophosphete.
N.F. IV, ¥V, V1.

Offieial Abbrevietion:
Ferr. Glycerophos.
ut?' Ivg V. 'IO

0fficisl Synonym:
Ferrie Clyocerinophosphate.
H.¥, IV, V, VI,

Offieiel Deseription:

It conteins & veriable guantity of rb,{e,n,ﬁ,?1,
(621.,97) corresponding to not less than 14 per cent nor
more than 16 per cent of Fe. Freserve it in welleclosed

sontainers, protected from light.
N.F. v



N, Fo IV

{Ferrie Glycerophosphate)

Ferric Clyeerophosphate cortaine e varieble quantity
of Fep(CgliyOgP)s (622.02) correspondirg to not less than
14 per cent end not more than 18 per cent of ie.

H.Fe V.

Ferric Glyeerophosphate, when dried to constant weight
et 110° C., contains not less then 17 per cent of Fe, cor-

responding to not less than 95 per cent of Feg(Cglg(OH)aP04)s
‘ml“,ﬁ
”’Q “Q

Official Preparations:
Elixir Glycerophosphatun Compositum.
N.F, ¥V, VI,

Offieial Dose:

Hetrie, C.2 Gm. « Apothecaries, 3 grains.
N.F, IV, V, VI,
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Hangeni CGlyeerophosphas Solubilis

Soluble Mangsnese Glycerophosphate
Mengen. Glycerophos. Sol. Soluble Manganous
Glycerinophosphate

Manganous Glyeerophosphate rendered soluble by the aid
of oitric/meid. It contains not less than 70 per cent nor
more then 75 per cent /or MnCuHePO0g (226.08). Freserve it in
well-glosed sontsiners.

Soluble Mangsnese Olycerophosphate ocours as & yellowish
or pinkuwwnt/yoﬁor. odorless, and having sn scid taste.

One gremme dissolves in 4 mils of water at 85° C1 The
agueous solution is utmly/acu to litmus and becomes
turdbid on heating. Alcohol dissolves the oitric acid, leave /
ing e residue which is nearly insoludble in water.

A4d an excess of ammonium sulphide T.8. to an aqQueous
solution of suluble/!mgmu Glyoerophosphate; on standing,
it ylelds = salmon-colored precipitate /soxnua in acetic
aeid.

No yellow turbidity is produced immediately on mixing
5 mils of an squeous/solution (1 im 20) with 10 mils of
ammonium molybdate 2.3.‘ {phosphate), but on prolonged stend-
ing, or tm/huting, a yellow precipitate is formed.
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N. F, IV
{(Soluble Menganese Olycerophosphate)

Heat a powdered mixture of sbout 0.1 Om. of Soluble
Manganese Glyserophos-/phate end sbout 0.5 Gm. of potassium
bisulphaete; pungent vapors of sorolein are/avoxvud.

Separate portions of 10 mils easch of an agyeous solu-
tion of Soludle Mangenese/Glycerophosphate (1 in 20) are
not rendered more than slightly turbid by berium/chloride.
T.8. when mixed with & few drops of hydroehloric seid {sul-
phate); nor by fsilver nitrate T.5., after scidulation with
nitrie scid {ehloride).

444 @ few drops of hydrochloris acid and 1 mil of
ehlorine T.S. to 10 mils of an/aqueous solution of Soluble
Kengesnese Glycerophosphate (1 in 200) end boil; no/boadish
golor is produced in the liquid by potassium sulphocysnate
T.5. after cooling /(iron).

An agueous solution of Soluble Mangsnese Glycerophos-
phate does not respond /to the Test for heavy metals (see
page 3567).

' Assay. -- Dissolve sbout 0.5 Om. of Soluble Mangsnese
Glycerophosphate, aacaﬁ/?uttly woeighed, in 100 mils of dis~
tilled water, edd 10 mils of ammonle weter and 5/mils of
amonium sulphide T.S. and boil the mixture until the preeie-
pitate formed hes/become greenish. illow the precipitate

to settle, them tronsfer it to @ filter, wash/with hot dis-



&7

tilled water containing & few drops of amaiun sulphide
TeSe, drvy tm/ﬁlur and convents and incinerate them in en
open erucible, rirst at & low temperature/snd then at strong
red heat, until the weight is constant. The residue of man-
ganous~ /msnganic oxide (MngO,) so obteined is not less than
£3.7 percent. mor more than/26.4 per cent of the weight
taken, corresponding to not less then 70 per cent nor/more
than 75 per cent of MmCgH,POg.

Esch gremme of manganous-manganiec oxide is equivalent
%0 2,96 Gm. of m.ﬁ,l’o“

Aberage Dose »- Metric, 0.2 Om. == ipotheceries,
S grains.
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Mongani Glyeerophosphes Solubilis

Soluble Hanganese Glyecerophosphate
Mangan. CGlyocerophos. Sol. Soluble dManganous
Glycerinophosphate

Mongenous Glyecerophosphate reandered scluble by the
presence ar/eltrle aoid. It contains not less than 70 per
cent nor more than 76 per cent/of UnCgH,PO4 (225.04).

Deseription and physical properties,

Solubie mengenese Glycerophosphate oc¢-/eurs &s e
_ yellowish or pinkish white powder, cdorless, and having an
acid taste.

One Om. dissolves in 4 co. of weter at 25° Co The
aquecus solution is /etrongly seid to litmus and becounes
 turbid on hesting. 4sloohol ¢iscolves thc/eitrxo acid, leave
ing « residue whioh is neerly inscluble in water.

Tests for identity: Add sn ezcess of smmonium sulphide

T.S. to an agueous solu=/tion of Solubdle Mangencse Glyceroe
rhosphate; on standing, it yielde ¢ sslmon-/colored precipi-
tate soluble in acetic soid.

Ho Yellow turbidity is prodused immedistely on mixing
 ec. of an equecus/solution (1 in 20) with 10 ce. of ammone
ium molybdate T.S. (phosphste), but on/prolonged standing,
or en,hsatiac,n yellow precipitete is forumed.



Heat & powdered mixture of about 0.1 Gn. of Soluble
Msngenese Glycoro-/phosphate and about 0.5 Gm. potassium
bisulphate; pungent vapors of soro-/léin are evolved.

Tests for purity: Separate portions of 10 e¢c. each
of an aqueous solution of Soluble/Manganese aiymopmphatc
(1 in 29) sre not rendered more then slightly /turbid by
barium chloride 7.5, when nixed with s few drops of hydroe
chloric acid /{(Sulphate); nor by silver nitrate T.S., after
seldulation with nitriec ecid (chloride).

Adéd 8 few drops of hydrochloric acid and 1 cce. of
chlorine T.8. to 10 ce. of an/aquecus solution of Soluble
Manganese Glycerophosphate (1 in 200) and boilj/no reddish
¢olor is produced in the liquid by potassium theooysnate
T.8, after/cooling (iren).

An aqueous solution of Soluble Henganese Glyecerophos-
phate does not re-/spond to the Test for heavy metals (see
page 418).

ASBays « Dissolve about 0.5 Gm. of Soluble Menganese
Glycerophosphate, ug~/curately weighed, in 100 cec. of die~
tilled water, add 10 cee of smmonie weter and /5 ce. of
amponium sulphide T.8., and boil the mixture until the pree
eipitate formed has become greenish. allow the precipitate
to settle, then transfer it to/a filter, wash with hot dise
tilled water containing s few drops of emsonium sul-/phide
TeSe, dry the filter and contents, and incinerate them in an
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(Soluble isngsnese Glyeerephosphste)

open crucible, /first et a low temperature and then st
strong red heat, until the welght is con-/stant. The residue
of mangenous-msnganic oxide (Mng0,) so obtained is not/less
then 23.7 per cent or more then 25.4 per cent of the weignt
taken, oorre-/sponding to mot less than 70 per cent or more
than 75 per cent of MnGgf,P0,.

fach Cm. of mangenous-manganiec oxide is equivalent to
2,95 Gme of HnCy = HyFOge

Preparation: Klixir Glycerophospha tum Compositum,

dverage Dose: Metric, 0.2 Om, - ipothecaries, 5 grairs.
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Mangani CGlyeerophosphas
Ysnganese Glycerophosphate
Manpgan, Glycerophos.

anganese Glycerophosphate, when dried toc constant
weight at/110° C., containe not lees then 98 per cent of

%‘“33?0‘ {£25,00).

Deseription and physieal properties.

langanese Glyecerophosphate is a white or pinkish white
powders It is odorless,/and has slmost no taste.

One Gm. of the salt is soluble in & cc. of an aqueous
solution of eitric aeid (1 in 4)./ It is slightly soluble in
water and insoluble in aleohol,

Tests Tor identity and purity.

4 solution of langanese Glycerophosphate (1 in 20) in
diluted hydrochloric acid/respords to the tests for man-
ganese and slyacropmwmth

When a mixture of 0.1 Um. of the sult and 0.6 Gme of
 potassium bisulfate 1:/!;&%0&. pungent vepors of aeroclein
are evolved (glycerin). .

When B ec. of @ solution of langanese Glycerophosphate
(1 in 20) in diluted/hydrochloric seid is mixed with 10 oe.



of amsonium molybdate TeS., no yellow burbidity is imuedie
ately produced (phosphate).

Sepurate portions of 0.6 Guwe esch of the salt show no
more ehloride then cors/responds %o 1 ec. of fiftiethe
hnormel hydrechloric acid end no more sulfate tian correse
ponds %o 0.l ce. of riftieth-normel gpulfuriec seid.

The salt%, dissolved in &iluted byérochloric acid, neoets
the requirements of %he/tsﬂ for arseniec and the test for
heavy metals.

Dissolve 0.1 Gme of the selt in 20 c¢. of & solution
prepered by mixing 18 cc. et/ntor and £ ece of hydrochlorie
scide Add 1 co. of chlorine T.8. to the solution;/boil snd
sovly mo red coler is produced in the liguid by emmonium
thicoysnate /T, €. (iron).

¥hen dried to constant weight at 110° C., the salt
loses not more then 10 per/cent in weight (water),

LBs8Ye

Dissolve about 0.5 Gm. of Venganese Glycerophosphate,
_8ried to constent/weight at 110° C. snd acouretely weighed,
in 100 ¢ec. of & solution prepsred by/unng 98 eo. of dise
tilled wuter and & cce of hydrochlorie acid; odd 20 c¢o. of
sumonia/ TeSe and 10 co. of emmonium sulfide T.8., sad boil
the mixture until the precipitate has beecme greem. Allow
the precipitate to settle, tramsfer it %o a filter, wash /



with hot distilled weter cortaining a few 'mp: of ammonium
sulfide T.8,, dry/the filter and contents, and incinerate
them in an open crucible, first at a low/teuperature, then
at & strong red heat, until the weight is constant.

Eech Oms of manganousemangsnic oxide (¥nz04) is equiva-
lent to 2.95 Gn. of /¥nC4lis(OH),PO,.

Prepsration: Elixir Glycerophosphatum Compositum.

A’nngi Dose: Hetric, 0.2 Gm. = aApothecaries, 3 greins.



Summary of U.8,7. and H.F. &ita of
Manganese Glycerophosphate

¥hen 0fficiel:
Rt ’l n. v' nv

Officiel Latin Title;
Mangani Clycerophosphas Solubilis
. 9. IV, Y.
lManganl CGlycerophosphas
N. 7. V1.

Offieial English Title:
Soluble Nengenese Olycerophosphate
K. ». IV, ¥,
anganese Clyocerophosphate
H. 7. VI,

Officlisl Abbrevietion:

Hangan. Glycerophos, Sol.
3,& ?Q xv‘ v.

Mangen. Glycerophos.
al Ft VI.

64
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Officlal Synonym:
Soluble Manganous CGlycerinophosphate
N, Fo IV, V.

Officiel Deseription:

Manganous Olycerophosphate rendered soluble by the
aid of eitric secid. It conteins not less than 70 per cent
nor more than 75 per cent of MnC,H,P0y (225.08). Preserve
it in well-closed contalners.

H. F. IV,

Eangenous Glycerophosphate rendered soluble by the
presence of citric scid. It eontains not less than 70 per
eent nor more than 75 per cent of MnCgl,P0, (225.04).

H. ¥, V.

Manganese Glycerophosphate, when dried to constant
weight at 110° €., contains not less then 98 per cent of
MnOgf, (OH) 4POg (228.00) .

N, . V1.

Official Preperations:
Elixir CGlyserophosphatum Compositum.
xd rt v' ﬁ!

0ffioisl Dose:
Metric, 0.2 Om, -~ Apothecaries, 3 grains.
N. F. IV, ¥V, VI,

s
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Guininse Olyserophosphas
Quinine Glycerophosphate
Quin. Glycerophos. Quinine Glycerinophosphete

The glyeerophosphate [Cpoliza@alp)p POgHg(Callglp) o
4 1,0 =/692.60.7 of the alkaloid quinine. Preserve 1t in
well-stoppered, smber- /olored bottles.

Quinine Glyeerophosphate oocurs as fine, white erystal-
line needles or as a powder; odorless and having s very
bitter taste.

Une gramme dissolves in about 850 mils of water, or
78 mils of aleohol st 25° C.;/very soluble in boiling
aleochol; very slightly soludle in chloroform or ether;
soluble 1a/§6 parts of s mixture of one volume of aloohol
and two volumes of ohloroform.

Quinine Glycerophosphate slowly loses part of its weter
of erystallization at romn/%uagareta:; end when heated to
100° ¢. becomes anhydrous. Ineinerate 0.2 Gm./of the salt;
no weighable residue remains.

The salt ylelds & clear solution with undiluted sul-
phurie ecld. An agueous .uclntlon/in not fluorescent, but
becomes so upon the addition of & few drops of diluted sul-
phnrio/aaié.



67

B. 7. 1V
{Quinine Glycerophosphate)

4dd 1 mil of bromine T.5. to 10 mils of & sutursted
aguecus solution of tha/salt. and then follow with 1 mil of
smmonie weter; the liquid moquires en emerald-/green eolor.

When the salt is heated with potassium bisulphste the
odor of aereolein is given off.

An aqueous solution of 0.1 Gm. of the salt in 10 mils
of dlstilled wster, made with/the aid of soetio seid, does
not produce a precipitate on the addition of emmonium /
oxalate 7.8. (ealcium).

Dissolve O.1 Om. of the salt in 10 mils of diluted
hydroechloriec seid; the solution /dnn not become more than
faintly turbid upon the addition of o few drops of barium /
ehloride 7.3. (sulphate).

Dissolve 0.1 OGm. of the salt in 10 mils of dlluted
nitric ascid; the solution is mt/ran&ared more than feintly
turbid on the addition of silver nitrate T.5. (chloride).

Add a slight oxcess of smmonis water to & saturated
agueous solution of the aan./ and filter; the clear filtrate
does not show more than e slight turbidity with megnesia /
mixture 7.8, (phosphate].

¥ix ebout 2.5 Om. of th# selt in a separatory funnel
with 15 mils of distilled mur,/ add 5 mils of smmonie water,
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B. . XV
{Quinine OGlycerophosphate)

sheke with three successive portions of 25, 15 and lq/iilt
of ehloroform, respectively, and evaporate the shloroform
solutions to dryness/on a weter beth. Dissolve 1.5 Gm. of
this dry residue in 25 mils of alechol, add 50 mils of hot
distilled water, neutrslize the 1liguid with normel sulphurie
acid V.a.,/%-&ag methyl red T.8. as indicator and eveporste
the liquid to dryness on a vuter/iatk. Powder the residue,
mix it with 20 mils of distilled weter and meintain the /
temperature of the aixture at 6&° C.y for thirty minutes,
agitating frequently. Now/sool the mixture to 15° ¢.,
maurate it et this temperaturve for two hours with/occasional
sheking, then filter it through & dry filter, of from 8 to
10 em. in alemeter, /intc & dry test tube. Trensfer 5 mils
of this filtrete to & test tube end mix it gently/{without
sheking) with 7 mils of emmonla weter, which must contein
not less %han/&o per cent nor more than 10.2 per sent of
NHg, must have a tempersture of 15° C./und be added at once.
A olear liquid is produced (other cinchoma slkaloids).

If the temperature during the meceration hes been 160
C., 844 7.5 mils of am~/monis; if 17° C., add © mils.

Average Dose -~ Tonie, Metric 0.1 Gm, -~ Apothecaries 1j
grains. Antie-maleriel, Metric 1 Om. - Apothecaries 18
greins, Caily.
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Summary of U.S8.FP. end N.¥,. deta of
Guinine Glycerophosphate

Sinece Cuinine Glyeerophosphste was officisl only in
the Netional Formulery IV there is no neced for making e
summary of this salt.



70
U.8.P, IX ; p. 389

B0dii Glycerophosphas
Sodium Slycerophosphate
Sod. Clycerophos. « Sodium Glycerinophosphate

Hydreted Sodium Glycerophosphate containing not less
than 68 per gent of the snhydrous salt

LiagCyllyP0g or CgHy(0H),PO Nay «/226.10_7.

Sodium Olyeerophosphate occurs as white, monoelinie
pletes or seales, or u/a shite powder, having a saline
taste; odorless.

It is very soluble in e¢old or hot water; nearly in-
soluble in aleohol.

An aqueous golution of the salt (1 in 20) is slkeline
to litmus snd to phenol-/phthelein T.8.

¥hen e trongly h@ah& the salt is decomposed, evolving
inflemmable vepors, /md at e red heat is converted into
sodium pyrophosphete.

Dissolve 1 Gm, of Sodium Glycerophosphate in 10 mils
of distilled water and/edd S drops of phenolphthalein T.8.;
the red color produced 1s discherged by/the eddition of 1.5
mile of tenthenormal sulphuric seld V.S, (free alkell).

in squeous aalutién of the ealt does nmot respond to
the Test for hegvr/metals {see Part 1XI, Test No. 3).
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U.8.7. IX
{Sod tum Glycerophosphate)

Add an equal volume of cold smmonium molydbdate T.5. to
10 mils or m/uquams solution of the salt (1 in 20); no
precipitate s formed within one hour/(phosphetes). On
hesting this mikture a yellow precipitate is formed.

Triturate 1 Om. of the salt with 20 mils of dehydrated
aleohol, filter Sha/nlztm, evaporate thé filtrate on a
water bath and dry the residue for one/hour st a temperature
not exceeding 70° C.; the welght of thls residue does not/
exceed 0.01 Om. (sloohol-soluble impurities).

ASRQY == I).iualu about O Gm. of the salt, scourately
welghed, in 30 mils of/distilled water end titrate with
belf-normel hydroehloric seid V.S., using methyl/orange
T.8, a8 indlcator. It shows not less then 68 per cent of
NogCgllgPOg .

Each mil of half-normal hydrochloric aold V.S. used
oarresponds £0/0.10805 Gn. of NagCeH,PO . Tach gramme of
Sodium Glyeerophosphate /norreumndu to not less than 6.29
mils of halfenormal hydrochloric seid V.sS.

aAverage Dose -~ letrie, C.25 Om. - Apotheceries, 4
grains,
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8So0dii Glycerophosphas
Sodifgm Clyserophosphate
(U.8.P. IX)
Sod. Glyecerophos, Sod lum Glycerinophosphate

Hydrated Sodium Glycerophosphate containing not less
than 68/per cent of the amhydrous selt

(MayC,H,P0, or Oyl (0N1),PO Ka, =/818.11),

Deseription and physicsl properties.

8od lum Glycerophosphate ocours es white, monoelinie
plates or soales, or as & th!to/peuder, heving & seline
taste; odorless,

It 1s very soluble in cold or hot water; nearly ine
soluble in aleohol.,

Tests for identity.

én equeous solution of the salt (1 in 20) is alkeline
to litmus /and to phenolphthelein 7.8.

¥hen strongly heated the salt is decomposed, evolving
inflammsble vapors, /aaé at 2 red heat is converted into
soé fum pyrophosphate.
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B0 Y
{8oc¢ lum Glycerophosphate)

Teats for purity.

Dissolve 1 Gm. of Sodium Clycerophosphete in 10 ce. of
diotilled /utar and add 3 drops of phenolphthelein T.5.;
the red color procuced is dls-/cherged by the eddition of
1.5 oc. of tenth-normel culfurie scid (free slkall).

An agueous polution of the gelt does not respond to
the Test for heavy metels /(aat page 418).

Add an cquel volume of cold ammonium molybdate T.8. to
10 e¢e, of an aqm-/ous solution of the salt (1 in 20); no
precipitate is formed within one hour/(phosphates). On
heating thie mixture a yellow praeipiéau is formed.

Triturete 1 Om. of the salt with 20 ce. of dehydrased
alechol, rilter the uix-/ ture, eveporate the filtrate on a
water bath, anéd dry the residue for one hour at a/tenperu-
ture not mead!ng ?20° C.; the welght of this residue does
not exceed /0,01 Gm. (aleohol-soluble impurities).

Assay. -~ Dissolve asbout 3 Om. of the palt, asccuretely
welghed, in 30 ce. of distilled/water, end titrate with
half-normel hydroehloric aeid, using methyl orange 'r.a./ as
indlcator.

Fach oco. of huraﬁml hydrochloric secid used corres-
ponds to 0.10805 Om. [of NaglyHly,POs. Each Om. of Sodium
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K’ !G vﬂ
{Sedium Glycerophosphate)

Glycerophosphate corresponds to mt/lus than 6.29 ce. of
halfepormal hydrochloric acide

Preperetions: Elixir Caleil et Sodii Clycereophosphatum,
Elixir Glycerophospha-/tua Compositam, Flixir Terpini
Hydraatis et Cressoti Compositun.

avepage Dose: detric, O. 25 Gm. ~ Apothecaries, 4 grains.
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S0dii Glyeerophosphas
Sodium Clyecerophosphate
Sods Glycerophos.

Sodium Glycerophosphate contains not less then 88
per ceat ané/kot more than 74 per cent o»f the anhydrous salt,
n.,caaammtpa‘ (216.06).

Dsseription and physiea) properties.

Jodlum Glyeerophosphate cecurs in white, monoelinie
plates or scales, or as a/ahite powdar. It is odorless,
and has a sallse taste.

' One Gm. of the salt 13 soluble ia about 1.8 co. of
water at 28° C. It is vary salao/%la in hot watsr, but
nesrly insoluble in aleohsl.

Tests for identity and purity.

4n agqueous solution of Jodium Olyecerephosphate (1 in
£0) 1s slkalire to litaus /psper and to phenolphthelein T.S.,
and respords to the Sests for sodium and for/glycerophos-
phate.

When strongly heated, the salt is decouposed, evolving
inflammable vnyar:,/&ni st a red heat is converted into
sodium pyrophosphate.
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Dissolve 1 Gm. of the salt ia 10 co. of distilled water,
and add 3 drops of phenole/phthalein T.8.: the red color
produced is discherged by the sddition of not more/than
1.5 coe of Senth-mormal sulfuriec seid (free alkall).

244 an equsl volume of cold ammonium molybdate T.S.
to 10 cc. of =n agueous/solution of the salt (1 in 20); no
procipitate is formed on standing cne hour at/20° o 28° C.

{phosphate). '
. Triturate 1 Gm. of the selt with 20 cc. of dehydrate
sleohol, filter the mixture, /mporau the filtrate on @
water bath, end dry the residue for one hour at e ten- /
percture not exceeding 70° C.: the weight of this residue
dnas not exceed 0.01 Om, / {alechol~soluble impurities).

The salt meets the requirements of the %test for arsenie
and She test for heavy/metals.

Apoay.

Disesolve about 3 Gm. of Scdilum Glycercophosphste,
aceurately weighed, in /30 ce. of distilled water, sud ti-
trate with halfenormel hydrochlorie acid, using methyl /
orange T.5. as the indicator.

Each cce of halfenormsl hydroehlorie aeld iz eqguivalent

%0 0410603 Gme of /HagCyMy(O0H) PO,
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Storage.
Keep the salt ‘n weli-closed couteinerse.

Prepsrations: Elixir Caleii et Sodil Glycerophogpha tum,
Elixir Glycerophosphatum/Conpositume

Aversge Dose: lietric, 0.28 Gm., - Apothecsries, 4 graius.



Susmmery of U.2.P. and H.P, data of
- Sodium Glyecerophosphate

When Offielal:
U.8.P. IX; H.P, V, VI.

Official Latin Title:
Sodil Glysercphosphes.
U.8.P. IX; K.F. v, v1.

Officiel English Title:
Sodium OClycerophosphate
U.8.P. IX; R.F, ¥V, VI,

Offieial Abbreviation:
Bo0d, Glycerophos.
U.8.F. IX; N.F. '7 vi.

Officlal Oynonym:
Sodium Glycerinophosphate
v.8.P. IX; N.2. V.,

Officiel Desoription:

Hydrated Sodium Glycerophosphate containing not less
then 68 per cent of the anhydrous sels
z@a;u,BgPﬁg or Cgliy(Ul)gPOullay = 216.10 7"

U.S.P. IX; H.F, V.
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Sodlum Glycercphosphate contains not less then 88 per
gent and not more then 74 of the anhydrous salt

NagCgllg (0H) gP0, (216.06).
x‘ F- ?I.

Offieiel Preparations:

Elixir Caloii et 3odil Glyeerophosphatum, Elixir
Glycerophosphatum Compositum, Elixir Terpini Hydrastis et
Creosoti Compositum.

Be Fu Vo

Elixir Celeil et Sodil Glyeerophosphatum, Elixir
Glyecerophosphatum Compositum.
H. F. VI.

Officiel Dose:
Uetric, 0. 25 Om. ~ Apothecaries, 4 gralns.
Ue8.F. 1X; R.F, V, VI,
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H. P. IV : 8. p. 544

Stryohninae Glycerophosphes
Stryohnine Olycerophosphate
S8tryeh. Clycerophos. Ssrychibne Glycerinophosphate

The glycerophosphate [{Cg;Hya0gH,)oP0 Hp (OglyOg) £
6 Hy0 2/948.60_7 of the alkeloid strychnine. Preserve it
in wellestoppered bottles.

Btrychnine Glycerophosphate oceurs in white, rhombdle
erystals or as e white pow= [er; odorless; heving at first
8 faint, sweet taste, afterward beeoming intensely bitter,

One gramme dissolves in sbout 350 mils of vatﬁf, the
solution being neutral or/%lightly alksline to lltmus; also
in about 310 mile of aleohol; slishtly soluble lg/ihlexa~
form, snd very elishtly soluble in ether.

On ineinerating 0.2 Om. of the salt it yields no
welgheble residue.

The addition or sulphurie seid to the sslt produces no
color, or at most only e /alight yellowish coloration, dut
on subsequently sdding e fragment of potassium/dlchromste
a deep blue color t:kibta&noa, which chenges to deep violes,
then to/purpliaﬁ-rea, sherry-red and finelly to orenge or
yellow, | ' |

AGd afmonis water invslight excess L0 a ssturated
equeous solution of the selt; a/wnit& precipitate is formed
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H, ¥. IV
(Strychnine Clycerophosphate)

whioh is readlly soluble in chloroform.

A saturated agqueous solution of the selt acidulated
with diluted nitric acld, is nat/m&um more than faintly
turbld on the addition of silver nitrate ¥.8. (chloride).

4 saturated squeous solution of the salt, sefdulsted
with hydroehlerie seld, shows/not more them a slight Sur-
bidity on the addition of barium chloride 7.8. (sulphete).

Add o slight excess of ammonia water to ansagueous
solution of the salt, and rilt&r/t!w mizture; the riltrete
shows not more than a slight turbidity with magnesie mix- .
ture /T.B'. {phosphate).

Average Dose: Metrie, 0.0015 Gm. - Apothecaries, 1/40 grdn.
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Sunary of H.E{i’. und H.F, data of
Strychnine Glycerophosphate

Since Strychnine Glycerophosphate was official only
in the National Formulary IV there is no need for making e
cummery of this salt.
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Experimental

Thesstatements of the solubilities of official sub-
stances uit gl ven priu&riiy for the informetion of physi-
elans and phermecists for use in the preparation end dis~
pensing of medleines. They should not elways be regarded
88 #xact #kysieal constants upon which the ldentification
or the determination of the purity of s substaence may be
based. Frequently, the offieial standards are desoriptive
terms to indionte the approximately solubility of sub-
stances, viz: (1) "Very soluble”, 1 part of the substance
is soluble in less then 1 part of the solvent; (2) "freely
soluble”, 1 part of the substance is soluble in from 1 to
10 parts of solvent; (3) "soluble”, 1 part of the substance
is soluble in from 10 to 350 parts of solvent, (4) “"sparingly
soluble®, 1 part of the substence is soluble in from 30 to
100 parts of solvent; (5) "slightly soluble”, 1 part of the
substance is soluble in from 100 to 1000 perts of solvent;
(6) "very slightly soluble”, 1 part of substance is soluble
in from 1,000 to 10,000 parts of solvent; and i?} “prag-
tically insoluble”, more than 10,000 parts of solvent sre

required to dissolve 1 part of lubst-nea.l

1 (Committee), The Pharmecopoeia of The 3n1tc¢ States of
imerica, XI, p. 468.
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There are nine possible classes of :61uticua. nalaly:g
(1) a gas in a gas; (2) & zas in a liquid; (3) @ gus in e
solid; (4) a liquid in a gasg (5) e 1iquid in o liquid; (6)
& liquid in a solid; (7) e solid in & gus; (8) & solid in &
liquid; end (9) @ solid in e solid. Although examples of
81l of these different types of solutions are known, the
only classes of pharmsgeutical importance sre gsolutions of
geses in liquids, of liguids in liqulds, and of solids in
liguids.

The official determinetion of the solubility of gases
in water, such as HCl and KHB; is generally effected by
chemical titration methods,® while the solubility of liguids
in liquids and of solids in liquids 1s determined by physical
methods .

Rumerous factors affeot the rate snd the extent of the
solubility of & substence in s given solvent as teiloutse

1. The solubility of most of the offieial substances
is inoreased by & rise in temperature st which solution is
effected,® There are nuzerous ecxceptions to the generality,
however; e.g., gases, caleium salts, and ether sre less
soluble in hot then in cold water.’ Since the solubllity of

Jenkins, G. snd Du Ao, Quantitetive Pharmaceutical
anauzumry ilﬁal), pa 193
173,

1735,
178,
174.
1%4.

e ea w
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substances varies markedly with slight changes in tempere-
ture, it is very important that a constant temperature be
accurately meintained throughout & solubility determinstion®

2., GSubstances in a fine state of division dissolve
more rapidly than lerge crystals or particles begasuse the
total surfaece erea exposed to the action of the solvent is
much greater whem the substance is powdered.?

S. The purity of the substence end of the solvent must
be assured in sll solubility Geterminations, since slight
amounts of impurity in either mey cause considerable varie-
tion in the results.l®

4. The position of the solute in the solvent affects
the rate of solution. If the solute is allowed to lie on
the bottom of the vessel, it becomes surrounded by a layer
of concentrated solution which prevents the scoess of fresh
portions of the solvent to the surfuce of the solute.-l

The determination of the solubility of a solid in a
1iquid necessitates the preparstion of a ssatursted solu~
tion.2® Mhe production of saturated solution of this type
was carried out as follows. The epparatus oonsisted of
four herd-glass test tubes of medium size, one for each of

8 Jenkins, G. end Du Mez, Ai., “usntitative Pharmeceutical
mmpy 1931), ». 174,
4
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the present officlal salts, the caleium, ferric, menganese
end sodium glyecerophosphates. Into these tubes the solvents
and solutes were placed and stirred vigorously for three
hours by means of a motor-driven glass sorew stirrer. The
stem of the stirrers passed through e glass tube, inserted
through & rubber stopper by which the solubility tubes were
e¢losed to prevent evaporation. The glass tubes selected
were of such & size that the stem of tie stirrers Just passed
through, the area of contacts were well lubricated with
petrolatum. VWhen solubility determinations were made, the
required meterisls were pleced in the tubes. The solubilisy
tubes were immersed in the thermostat bath, to meintsin e
constant temperature throughout the mixture, since es men-
tioned before, the solubility veries eppreciebly with a
slight ohange in tempersture. The temperature in the thermo~
stat was reguleted so that there was no more veriation then
0.1° ¢, above or below 25° C., during thc determination,
After running the stated amount of time tho gtirrers were
stopped and removed from the tubes, and the latter stoppered
seourely, allowing the undissolved erystals to settle.
About 5 cc. of the cleer solution was removeé from the solu-
bllity stubes by means of & pipette, end acourately weighed.
This portion of the solution was evaporsted to dryness in
an electrie oven at 1109 ¢ to constent weight, end the
residue weighed.
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The weight of the residue, subtrected from the veight
of the solution snalyzed, zives the weight of 'sm solvent
in which the substance was dissolved.

The stirrers were attached sgein and allowed the
stirring to continue for about one hour. Again 8 § ce. pore
tion of the solution was removed and accurately welghed again,
and determined the weight of the residue as before.

¥hen this result agreed with the former determinations,
it showed that seturation of the solution was complete.

If e 6.0533 Gm, portion of a satursted ferrie glycero=
phosphate solution ylelded 2.1829 Om. of ferrie glyocero=-
phoasphate upon drying to constant weight, the £2.1629 Gm. of
ferric glycerophosphate vas dissolved in 6.0535 ~ 2.1629 =
5.8904 Om. of water. The amount of ferrie glycerophosphate
soluble in 100 Gm. of water at 25° C. wes therefore csleu-
lated from the simple proportion.

£2.1820 : 3.8904:: X : 100
in whieh x = the number :r.;f;g of ferrie glycerophosphate
soluble in 100 Gm. of water at 259 ¢, A

The solubllity of the salts were rirst determined us ing
water as a solvent in order that the operator could scquire
some teohnique befors attempting the solvents intended for
testing the soludility of the officisl glycerophosphates.
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Data
Using ¥ater as & solvent:
Caleium Clyeerophogphate: I IX
Weight of satursted Calelum
Clycerophosphate solution 5.4173 Om. 5.8170 Cm.
Weight of residue after eva-
poration 0.1252 Om. 0.1386 Gm.
¥elght of Weter salt dissolved ,
in 5.2981 Om. 5.6834 Om.
One Om. of Caleium Clyecerophos~
phate soluble in ; 42.2 co. 48.5 oo,

Hote: :

The H.F. V1 n{iﬁir’. 1l Gm. to be soluble in 50 ceo.
of water. The reeson for error in this test is most
likely due to the fault of the operator, who isn't
perfeot with the teehnique of running solubility tests
as yet.

Yerric Glyserophosphate it I

¥Welght of saturated Ferrio

Glyecerophosphate solution 8.06388 Gm., 6.4300 Om.
Weight of residue after '

evaporation : ' 2,1689 Om. 2.1433 Gm.
Welght of VWeter salt dis~

solved in 3.8004 Gm. 4.2687 Oum.

Une Om. of Ferrie Glycerophos-
phate soluble in 1.79 ce. 1.98 ce.

Hote:
The N.¥. VI stendard for this salt is 1 Om. soluble
in about 2 ec. of water. The solubility of this salt
checks with the H.F. standard.



Welight of saturated lisnganose
Glycerophosphate solution

Weight of residue after
evaporation

Weight of Vater salt dissolved in

One Om. of Manganese Glyserophos~
phate soluble in

Note:

The H.P., V1 standard for mangenese
is, that it should be slightly soluble

Semples
1

4.9600 Om.

0.,0475 Gm.
4,.,9128 Gm.

103 .42 co.

90
11
6.1708 Cm.
0.0610 Gm.
6.1093 Gm.

100.52 ¢ge.

yoerophosphate
water.

H. F. means by "slightly soluble" in water, that 1 part

of solute is soluble in 100-1,000 parts s

salt then egrees with the N.F, stenderd.

aro te

Welght of saturated Sodium
Glycerophosphate solution

Welght of residue efter
evaporation

Welght of Yater salt dissolved in

One Om. of Sodium Glycerophos-
phate soluble in

Hote:

vent.

This

Samples

6.6891 Gm.

3.04005 Om.
3.6486 Gnm,

1.2 ¢o.

6 ;?398 k.

2.8734 Om.
3.8468 Om.

1.38 oe.

The N.P, VI standerd for sodium glycerophosphate is

1 Om. soluble in sbout 1.5 eo. of water.

This "about"™

_sgain allows the sodium salt tested to agree with the

H. F. standerd.
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Using Ethylene Dichloride as & solvent:

Eshylene Diohloride is & eolorless liquid, with a
ehloroform like odor.:* It is an sxctasingig good solvent
for olle, fat, waxes, gums and resins. le ethylene
dichloride is not @ solvent for mitrocellulose or cellulose
acetate, it readily dlssolves both the eellulose ester when
mixed@ with aleohol,.®

’ Samples -

Weight of ssturated Caloium

Glyeerophosphate solution 5.9471 Om. 6.1393% Om.
Welght of residue after

evaporation 0.0011 Gm. 0.0011 CGm.
Welght of Ethylene DUichloride

salt dissolved in 5.9460 Om. 6.1382 Gm.
Une Gm. of Caloium Glycerophos~ ,

phate soluble in 5,406.45 cc. 6,405.45

{15 39
Average solubility of 1 Om. z 5,404.5 ce.
Glyceroph ate Semples
I & 4

Welght of saturated Ferrio

Glycerophosphate solution 6.1148 Gm. 6.2085 Gm.
Welght of residue after

eveporation 0.0008 Gm. 0.0010 Cam.
Height of Ethylene Dichloride

selt dissolved in 6.1143 Om. 6.2073 Gm.
Une Om, of Ferriec Glycerophos=-

phate soluble in 18,287.6 oc. 6,207.3

% s 0Ce

Aversge solubility of 1 OGm. = §,217.45 co.

1 Cerbide snéd Cerbon Chemiosls Corporation, A Summery of
the Products of the Carbide and Carbon Chemical Corpora-
tion, 5, Mareh 185, 1933, p. 24.

2 - ey Pe 24,
a : L ] P. 3&0
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Samples
iI

Welght of seturated Mengenese

Glycerophosphate solution 85,5187 Om. 5.9734¢ Gnm.
Welght of residue after ,
evaporation 0.0006 Gm. 0.0009% Om,
Welght of Nthylene Dichlbride

selt dissolved in 5.0181 Om. 5.9725 Om,
Une Gm. of Manganese Glycero-

phosphate soluble in 9,863.5 co. 6,636.11 co.

Average solubllity of 1 Om. * §,249.80 ce.

Samples
I 1x

Welght of saturated Sodium
MW’roph“Bh‘“ solution ng Gae 5.83540 Gm.
Welght of residue after
evaporation 0.0000 Ga. 0.0008 Cm.
Welght of Zthylene Dichloride
‘dt dissolved in 6.0064 Gn. 6085“ om. -
One Gm. of Sodium Olycero~ ‘ _
phosphate solubdle in Insoluble 19,445, co

for smount

of sample

taken

Conalusion: ¥thylene Dichloride is = very poor solvent for
the officisl glycerophosphates, as the test indicated.
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Using Morpholine as a solvent:

Morpholine is s oyelle ether of amine,® MNi(Cpilg)g0.

It is a colorless, mobile liquga of a penetrating emmonie~
eal, but not unpleasant, odor. One of the most prominent
characteristios of morpholine is high and varied solvent
power.” It is fnod solvent for dyes end hes been reoome
mended as a lgveling sgent in dye baths, vat printing
pastes, eto.,” and es a goneral textile assistant for
secouring, stripping, end doiling off.® It has been s
gested as a solvent for eertain dyestuffs, to be volatilized
during steeming, end also as & solvent for unyhtha&-typs
developers for the ingrain dyeing of silks snd woolens.

It has been found use in removing the gnler and otherwise
purifying gusolines and lubricsting otle.10

Samples
& 4

Welght of satursted Caloium

Glyserophosphate solution B.07828 On. 6.2086 Om.
Welght of residue after

evaporation 0.2808 Om. 0.3408 Gnm.
Welght of Horpholine, salt

dissolved in - 4.7974 Om. 5.8648 Gm.
One Gm. of Caleium Glycero-

phosphate soluble in 17.09 co. 17.2 oe.

Average lolaiility of 1 Om. = 17.14 co.

vilaﬁa.eéé L., Industriel end Engineering Chemistry,
1?. *

Celvwasg »
g o, Y

E ]

-

k|
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les

I s 4§ §
Felght of saturated rerrie
Glycerophosphate solution 4.398) Om, 4.5078 Gn.
¥elght of residue after ;
u{»m‘a:im .8 0.840 On, 0.2490 Om.
Weight of Morpholine, selt
aissolved in ; 4.1801 Om. 4.2585 On.
One Gm. of Ferrie Olycero-
phosphate soluble in 17.2 ce. 17.1 ce.

Average solubllity of 1 Gm. 2 17.15 co.

Samples
' IX

Welght of saturated Menganese

Glycerophosphate solution S.0882 Gm. 4.2594 Onm,
Welighs of residue efter

ev ation 0.28911 Om, 0.2408 Om.
Welght of HMorpholine, salt ,

dissolved in 4,.7781 om. S5.90688 Om,
One Om. of Mangenese Glycero-

phosphate soluble in 16.4 oe. 16.6 co.

Aversge solubility of 1 Gm, = 16.5 co.

Semples
I I1

Welght of saturated Sodium

Glycerophosphate solution 5.0896 Gm. 55,8197 Cum.
Weight of residue after

evaporation 0.2249 Gm. 0.2459 Om,
Welght of Morpholine, salt

dissolved in 4.0647 Om. 06.3648 Om.

One OGm. of Sodium Glyeerophos:hate
soluble in 21.8 ac. 21.9 co.
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Conelusion:

Horpholine is = falrly good solvent for the official
glycerophosphates, dissolving them all in & fairly even
range.

Hote: The mengenese salt colored 1ts solution pink end on
standing graduslly turned dark brown. Ividently decomposi-
tion hed taken place.

i% required 5 days before the salts settled aut~ut the
stirred solutions. The sodium sslt settled out in 3 days,
the caloium snd mangenese salt in 4 1/2 days end the iron
salt O days. The salts appesred to be in a sort of eol-
loidel suspension. '

All the salts efter drying to constant welght turned
. dark brown in color. They evidently all decomposed.

Using Carbitol ss e solvent:

Carditol is the monolthyl ether of dlethylenme glycol.
It ie i ¢olorless, slightly hygroscopie liguid of mild and
odor.ll It is an exccllent solvent for nitrosellulose end
resins.l® Its low rate of ¢ vaporation have brought about
the use of Carbitol sg & solvent for nitrocellulose in
lacquers.l® In the printing and dyeing of textiles the
use of Cardbitol es a solveat for dyessuff results in better
penetration as well as deeper and drighter shedes,.ié

11 Carbide and Cerbon Chemiocals Corp., 4 Summery of the
Produets of the Cerbide and Carbon Chemical Corporstion,
5, Mareh 185, 1938, p. 15,
~0iC ey Do 1‘0
*'“: F« l‘o
L ] »! 3.5.
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C 1year ate : Samples
b ¢ 4
Weight of satureted Calolum :
Glyserophosphate solution 4.8914 On. 4.8858 Om,
Wolght of residue after
evaporation 0.5050 Gn. 0.3088 om.
Welght of Carbutancl, salt
dissolved in 4.0064 Gmn. 4.5808 Om.
One Ga. of Caleiuy Olyceroe
phosphate soluble in 15.06 ce. 15.08 ce,
Average soludility of 1 Gu. = 15.04 co.
Ferris Glycerophosphate Sesplas
. I X
Welight of saturated Perric
Glycerophosphate solution 5.0631 Gu., 05.1136 Om.
Yelght of reshdue sfter
evaporation 0.32835 Gm., 0.3488 Om.
Welght of Carbutsnol, salt
digsolved in 4.7598 On. 44,7668 Om.
One Gm. of Ferrie Glyceros
phosphete soluble in 14.8 oce. 14.7 so.
ﬁ'”m ‘Qlubllity of 1 Cm, » 14.68 co.
Samples
II
Welight of setursted Megnesium
Glycsrovhosphate solution 8.1672 Gn. 5.2428 Gnm.
Welght of residue after ,
evaporation C.2700 Gm, 0.2743 Gm.
Welght of Carbutancl, sslt
dissolved in 4.8072 Gm. 4.9685 Om.
One Om. of Hanganese Glysero=-
phosphate soluble in 18.1 co. 18.4 oo

iversge solubllity of 1 Om. = 18.25 co.
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Samples
& §

Welght of saturated Sodfum
Glycerophosshate solution 5.1688 Gn., §.6404 On,
Telght of residue after

evaporation 0.2333 Ga. 0.8538 Onm.
Weight of Cerbutsnol, salt :
dissolved in 4.93585 Onm. 5.38686 Gnm.
One Cm. of Hodium Glysero- :
phosphate soluble in 21.1 oo. 21.2 ve.

Avaerage solublilisy of 1 Gz, = 21.15 eo.

Concluslion:
48 the tests indioste the solubilities of the Glycero~
yhoaphafea in Carbutenocl is sbout the seme as with ¥orpholine.,

Using Dioxon as solvent: . .

, Dioxan (dlethylene oxide) is a colorless liquid of a
Teint, pleasant odor, misoible in anlgrnmtim with
water and the usual organiec solvents. It is sn excellent
solvent for cellulose scetate, ethyl cellulose, benzyl cele
lulose and for & wide vwiaﬁyﬂt resing xnamﬁ{ag both the
alooliol-and oflesoluble type. Fraotically all evegetadb v
and mineral oils are scluble in sll proportions in Dioxan.
Several of the waxes such ss beeswex, carnsudba, montan and
rareffin sre only dighﬂy soluble in the cold but are
soluble when hoated. In addition Dioxsn is a Vﬂy good
solvent for many orgshlc and inorganie compounds.

16 Carbide and Carbon Chemicals Corporation, 4 Summery of
the Produess of the Carbide and Carbon Chemical Corpora-
- tion, S, sgea 15, 1933, p. 17.

,’“" Pe
17 IbiC.,
13 1}(1 vy Pe 16-
1‘ l"'.fi 23 Pe 18.




Welght of satursted Calolum
Glycerophospiste solution
Welght of residue eftor
eveporastion

w§i:§t of Dioxen, salg
digpolved in

Cne Gm. of Caleium Glyceroe
phosphete solutle in

Average soludility of ] Gu, =

Welght of satureted Ferrie
Glycerophosphete golution

Welght of residue after
evaporetion

¥elght of Dioxan, salt
dissolved in

One Gm., of Ferric Glyeerophos=
phate soluble in

aAverage solubility of 1 Cm, =

Teight of saturated Yegnosium
Glycerophosphete solution
Welght of residuc after
evaporation

Welght of Dioxen, salt
dissolved in

One Om. of Magnesium Clyceroe
phosphete soluble in

Average solubllity of 1 Om. = 49.25 80,

98

Samples

¢ 4
5.6807 On. 6.1166 Om.
0.1048 Cm, C.1186 Om.
5.5759 On. 6.0088 om,
853.2 ac, 88.8 43
58.2 e¢an.
Samples
Dbty
5.1668 On, 85.82683 om.
C.221¢ Gm, 0.1429 COm.
$.1454 Gm, 5.5884 Om.
23.2 <14 39 49 .8 3'00
6.5 oo,
Sanples
I1
5.0583 Gm.  5.6490 On.
0.1002 Gm, 0.1128 Cm.
4.9581 Om. 5.5878 Gn,
iﬁ.‘ “C ‘s‘l c..
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eroph te I- Seanplecs

Weight of saturated Sodium ,
Glyserophogphate solution 4.78%¢ Om, 5.2440 Cm.
Yelight of resicue after

eveporstion 0.1003 Om, £.1098 Om.,
Welght of Dioxan, salt

digsolved in 4.6671 On. $.1342 Om,
One Ga. of Sodlum Glyoero-

phoaphate solubtle in 46.7 ov. 47,8 co.

Averange solubility of 1 Gm., = 47.15 co.

liote:

The reason for ths laerge difference in the two solue
bility semples of Perrie Clycerophosphete s due to the fauls
of the experimenter. The satursted solutfion wes sheken while
teking the ssturated solution and e swsll smount of the un-
Glssolved salt wes cerried over im the pipette, so that on
evgporation a lerger smount wes deposited then should have
‘been. There wasn't time to check the results of the sesond
ssiple, but it seems %o be in escord with tﬁ; rest of the
selte, s0 the nﬁarmw left it be,

Coneclusion:

The solublilisy of sll the offieisl glycerophogphates
in Dioxen seem to sgree fairxy_vull, but they are not as
scluble as in the osse when Morpholine or Carbutanol was

used,
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Pelouze, J. 1848
Regherches sur la glyeérine

Comptes rendus, 21, p. 718 (Journ. 4. Pherm. et 4. Chim.,,
42, p. 168; Ib1d., 144, p. 438;

: Gives the anslysis of the composition of glycerine.
Then the preparation of glyecerophosphoriec seid from glycer-
ine 1s mentioned and continues to say that the calcium selt
and barlum wes fofsed from the glyeerophosphorie scid.
Continues with several physiecal properties of the salts and
an snalysis to determine the empirical formule. Conoludes
that the lesd salt of glycerophosphpric acid was also pre~
pered. 4 few of its physical properties determined but not
én enalysis as to the empirical formuls wes glven,

Gobley, P. 1848
Recherches chimigues sur le jeune d'ceuf

Journ. 4. Pharm. et 4. Chim. $, p. 161 (Journ. im.
Pharn. Assoo., 1, p. ?¢§§f§7' ;

Gives a method for the preparation of glyecerophose-
phorie soid.

Portes, L. & Prunier, G. | 1894

Du phosphoglyeérate de cheux de d4'un moyen pratique
de le préparer

Journ. 4. Pharm., et 4. Ghin., 138, p. 398. (Jour. 4.
Pharm. et d. Chim., 144, p. 433; Frec. im. Pharm.
48800., 45, p. 866}

Gives & new method for the Preparation of caleium
glycerophosphate over the method used by Pelouze which
was a very expensive one. 4 new method was sought because
the salt wes being used very muoh after the selts of the



102

acid were used in 1894 b{ Dr. albert Robbin in the hospitals
of Paris and elsewhere, in the administration of phosphorous
to the human system. it belng reasoned that the phosphorous
in the glycerophosphate exists in the same state as in the
nerve tissue of the body, end therefore s netural form of
administering phosphorous.

Petit, 4. & Polomovski, M. 1894
Essal des glyedrophosphates employés en thérepeutique
Journ. 4. Pharn, et 4. ﬁhia., 159' P 188 (Journ, 4. Pharm.

de 4. Qm-. 1‘" Pe ‘%3 Pree. im. Pharm. ABsoO0.,
43, p. 8863

Glves the gensral properties of the glycerophosphates,
& méans for osloulsting the dose according to the individual
glyeerophosphate.,

Then gives a table of the properties and resctions for

the iron, caloium, strontium, magnesium, lithium, sodfium
and potassium glyeerophosphates.

Delege, O. & Caillard, M. 1896
(Prepearation of the Glycerophosphste of Lime)

Houv, Reméd., 8, p. 217 (¥Yrbk. Erit. Pharm. Conf. 88, p. 27;
(Deaseribes a more rapld method of preparing asiaim

glycerophosphate than Porter end Prunier's method, which

takes several days to complete. This method cen Ga fine

ished in a few hours.)

Originel reference not aveilable.
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(Commi ttee) : 1897
Chinium glycerino-phosphorioum

Zeitscehr. des oesterr. Apoth. Ver. 58, p. 60. (Yrdk.
Brit. Pherm. ﬂouf., 34, p. 3553

Under the heading of Neue Arzneimettel, ocecurs the
mention of quinine %a@mwphﬂt, giving the following
information of {t: empiricsl formula ococurs as color-
less needle-shaped erystals, which ere resdily soluble in
40t water and alechol, and eontain 88 per cent of guinine.
It is employed in melaria, neuralgle, and during convales~
e:ﬁq after fevers. It is edministered in the form of
Pililis.

adrian, H. end Trillot, A. 1887
Sur le phosphoglyedrate de chaux

Jour. d. Pharm. et d. Chim., 144, p. 453 and 481. (sm.
ggm. _g?m., 70, p. i&s; Yrbk. Brit. Pharm. Conr,,
» Po H

Gives & review of the work done by Fetit and Polonovski
in 1894 in prepering the caleium salt of glycerophosphorie
acid. Then continues with the result of assays of several
commereial selts es to their per cent of caleium and phos=-
phorie aeid; the solubility of the caleium selt in elkali,
netsal or acid solutions; enalysis of the residue; the
aotion of heat on the oalti end coneludes with e method of
prepering a pure csloium glyeerophosphete.

Astrue, A. 1898
Contribution € 1'dtude des glyecdrophosphates

Journ. d¢ Pherm, et d. Chim., 146, p. 5. (Yrbk. Brit.
Pherm. Conf., 35, p. 108; Pharm. Journ., 60, p. 163,

Gives a rapid method for determining the smount of
phosphoric seid present in the glycerophosphates.
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Adrian, H. & Trillat, A, 1898
{Organic Glycerophosphates)

Bull. de la& Soc. Chim. de Paris 19, p. 684 (Pharm. Journ.
61, p. 241;

{The authors heve prepared several of the organie
glycerophosphetes, including those of eooalne, nine,
and yhnnyitlarauiaa. They find that these compounds ere
better obtalned by the intersotion of an eeid salt with :
the organic base then by using glycerophosphoric aecid it-
self. Their paper gives same of the properties of these
important substances which are now eng ng eonsiderable
attent ion smong the medicel profession.,

Originel reference not availsble.

Fallieres, E, lavs
Sur les glyedrophosphates de guinine

Journ. 4. Pharm. et d. Chemie., 146, p. 294. (Pharm.
Journ., 60, p. 4103

There are two glyuaraghenghn§au of quinine, -~ besie
end neutral according to the suthor end he gives & method
of how they may be obtained; end concludes that the basic
salt is to be preferred for genersl use, Olives structural
formule for basic and neutral salt.

Hoseason, J. H. 1900
Commercial Glycerophosphates

Pharm. Journ., 64, p. 419, (Yrbk. Brit. Pharm. Conf., 37,
Do 513

Gives a table of the results of an examination of e
‘number of samples of glycerophosphates, emong those exembned
were the sodium, potessium, caloium, iron and quinine salts.
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Lumiére, i., Lumiére, L., & Perrin, r. : 1301

s Sur 1'acide glyedrophosphoreux et les glyedrophog-
; ag

Comptes rend., 153, p. 648. (¥rdk. Brit. Pherm. Conf.,
59, p. @8;

Gives & new method of preparing glvoerophosphorous
aocid, thag treating a slight excess of glyeerin with
phosphorous trichlort kueging the mixture cool, and
removing the hrarachleriu eaid from the mixture by meaas
of moist silver oxide. ilso states that free glycerophos~
phorous meld has not been isolated, since it tends $o
seponify on evaporating its solutions. ifost of the salts
are soluble in water. And coneludes that the alksline
glyeerophosphites ere soluble in aleohol, those of darium
and caloium insoluble.

Barthe, L. lsoz
Le glyodrophosphate de bismuth

L'Union Pherm., 48, p. 498. (Yrbk. Brit. Pherm. Conf.,
40, p. 41

Gives a method for the preperation of bismuth glycero-
phoaphete,

Eigelburner, H. B, 1804
Caloium Glycerophosphate

im. aﬁwnn mua, ?6, p. 212, (Proec. im. Pharm. ABs0OC .,
82, p. 901;

. Gives & review on the discovery of the ascid by Pelouze,
and the method of menufecture as proposed by Portes and
Prunier in 1894. The palts of the s0ld were introduced by

Dr. albert Robbin of Paris. Then gives the results of the

assay suggested by Presenius e precipitating es the oxslate
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and weighing as the oxide. Concludes that the exemination
is not exheustive, dut is rapld, approximately seourate, and
énebles the pharmecist to arrive st somparative velustion
botween di fferent samples of ealeium glyoerophosphate.

Reldel, 7. D, ' 1908
liver ate Prufung der clyceropnosphates

Pherm. Z%g., 80, p. 166. {(Proc. im. Pharm, Assoe., 58,
D H

Gives a method for determining the sbsence of free
phosphorie acid and free glycerin in the glyeerophosphates.

Bell, P.A.W, 1808
The Aeld Glyserophosphates

Pharm. Journ., 80, p. 626, (Yrik. Brit. Fharm. Conf],
45, p. 66;

Gives the general formule of the acid gzyutophosphatn,
and the general methods for the preparation of the following
acid glycerophosphate salts, Be, Sr, Mg, 2n, Ca, Ra, K, and
Cu, and follows with their femral properties; coneludes with
an analytical cherscterization of se aocid salts.

Cohn, 4. ) §°5 1)
Die Veredlung der natfirlichen Alksloide

Phara. Zentralh., 81, pp. 265, 260, (Yrbk. Bris. Pharm.
aﬂﬂr., ‘?’ p. 9'

Gives a method for prepering neutral and seid quinine
glycerophosphate,
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Veringer, G. W. : 1912
Report of Committee on Unofficiel Stendards
Journ. Am. Pharm., imsoo., 1, p. 255;
In the report of the Committee on Unofficial Stendards
of certain orude drugs and chemicals nmfuna for inelu-

slon in the next revision of the Nations Formulsry ococecurs
the mention of Potassii Glycerophosphas.

Beringer, G. M, 1913
Report of Committee on Unofficial Stendards
Journ. im. Pherm. Assoec., 2, PP. 871 snd 5203

In the report of the Committee on Unofficiel Standards
of certain orude drugs and ehemicals suggested for inelu-
;iouliglth- uc::‘ r:vitim of ﬂ:;l 3&&1% ?;uulurzﬁmarn

ery erophosphas, Mangani Glyeerophosphes, Quinine
{1 o1ycesophosphate, and &

Glyce phate, Sod trychninse
Glyecerophosphas,
Rogler, - and Flore, -~ 19138

Etude sur les glyedrophosphates eristallisés

Bull. Sei. Pherm. 80, p. 7, 72. (Yrbk. Brit. Pherm.
Gonf., 50, p. 197;

After reviewing the published literature of the sub-
Jeat it deals in detail with the following salts; Sodium
Glycerophosphate, Celeium Glycerophosphate, Serium Glycero=
phosphate, Strantium Glycercphosphate, Quinine Glyoerophos-
phate, Strychnine Glycerophosphate, Brueine Glyeerophosphate,
and two Copper glycerophosphates.
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Engelhards, H, 1913
Purity of Chemlcals and Drugs
Journ. Am. Fharm. Assoc., 2, p. 183,

Gives the result of an analysis of Calelum Glycero~-
phosphate.

Umney, J. C. and Bennett, C. 7. 1914
The Composition of the Glyeerophosphates of Commersee
Yrok. Brit. Pharm,. Conf., 81, p. 401.

Gives & report on the commereisl products on the
merket, showing how far th;n{ somply with the deseriptions
given in British Phermaceutical Codex. The salts exasmined
wvere Calolum, Ferrie, Magnesium, Potassium snd Sodium
@lnorophospﬁﬂu.

Remington, J. P. 1914

Abstract of Proposed Changes with New Standards
;M;l D:wripum. United States Pharmacopoels, Ninth
evision \

Journ. im. Pharm. Assos., 3, pp. 1568, and 1875;
{Yrbk. Brit. Pherm. Qenf-, 88, Pe 52?;

Among the Proposed Chenges with New Standards and
Deseriptions ooccurs the mention of Caleium Glycerophos-
phate and Sodium Slyeerophosphate.
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Du Bots, G. 1914
Commerelal Glyserophosphates

:m; ind. and Eng. cm.. 8, p. 128, {Yrdk. Bris.
Pharm. w" 5‘1. P-13£;

After disoussing at length the strueture snd methods
of formation of the various phosphorie esters of glyoerin,
the suthor deals with the following commercial glyecerg-
phosphates; calefum, sodium and potassium,

Umney, J.C. and Dennett, C.T. 1914
The Composition of the Olycerophosphates of Commerce
Fherm. Journ., 93, Pe 134 (im. Journ. Pharm., 88, p. 423;
Gives the camposition of the following salts; the

calelum, potassium, sodium, megnesium, end irom glycerc-
phoaphate.

Grimbers, L. end Pellly, o. 1915

Sur un procédd de disgnose des monodtheis
slnjnphmrmaqms et sur ls constitution du
glycerophosphate de sodium oristalliséd

Comptes rendus, 160, p. 207 (Yrvk. Bris. Pherm. Conf.,
82, p. 1%. _

Gives 2 method for distinguishing b etween the two
;oﬁiun salts of ‘@lycerophosphorie seld as prepered by
ouleno,
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Hegland, J.M.A. 1918
Bereiding Yen Glycerophosphas Natriocus

Pharm. Weekbled, 53, p. 1645. (Yrbk. aim. Fharm. Assoe.,
3' Pe 53’3

Gives a method for prepsring sodium glycerophosphate .

Desohsmps, 4. 1918
L{action thérapeutique du magnesium et des sels de
megndsie .

Jour, d. Pharm. et d. Chem, m’ 1‘. P. 287. (Yrbk. Brit.
Pharm. Conf. 43, p. 22¢;

lg cacodylate and notably g g£lycerophosphate, have
grut therapeutic activity. They are specially valuable
n the treatment of nervous ocases and asthenia due to in-
sufficient elimination of Mgo.

Smith, 0.E, 1916
Note on Testing Calolum cmogmau
Am. Jour. Pherm., 68, p. 218,

States thet the U.5.7. tests for caleium compounds is
deficient, and for the deteotion of certain possible son~
tamdnations, sush as mizht easily lead to serious results
beosuse of the false sense of segurity sthe offiocisl tests
give. ilso that the tests are not sufficient for dirfer-
entieting calcium from other alkeline sarth compounds.
Suggest thet the tests be made characteristioc enough to
distinguish 1t from everything else.
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Coush, 7. ¥. ; 1917
The Pharmecy of Calelum Clycerophosphate
“i :Wo mmn, %. pt ai5¢
Gives an account of experiments of the behavior of
caloium glycerophosrhete in solution end the effeet upon

the salt of those substances commonly assoolated wisth it
in phearmeceuticel mixtures.

Eve, G.E. 1920
Suggestions for Pharmecopoeial Revision
Journ. ”u Pherm. Asgoce ., 9, p. 419,
Under the Suggestions for Phermoopoeisl Revision
oeours the mention of Sodium Glycerophosphate, it is
recommended that the U.5.P. standard of not less than 68

per eent of anhydroue Na gB,Po' is too low. 4 standerd
of not less than 98 per defit'is suggested,

Lizius, 7. L. 1921

The Determination of Smell Cuantities of Phosphate
in Glycerophosphates : :

Pharn. Journ., 108, p. 4%8. (im. Journ. Pherm., 93, p. 806,

Gives a namm-ia method for the determination of
minute quentities phosphate in the glyeerophosphates.
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Bailly, 0. and Ceund, J. : 1925

Sur ls compositlion et l'essal des glyedrophosphutes
de calolium officinsux

Journ. 4. l’h“q et d. clhim., S. 8, V. 1, p. 24).
{(Yrbk., im. Pharm. Assoec., 14, p. 565;

Gives the results of elght commercial sanples of cal-
elum glycerophosphate assayed woecording to the offiocial
method of The Fronch Codex, and also the determination of
their composition,

Mecoone, G. 1_939

Incomptabilitd nelle soluzioni ipodermiche ai
glicerofasfato

Sohwelz. Apoth. 2&1%., 65, p. 350, (Yrbk. Am. Pharm.
AB80C,, 16*1?. pe. 1063

Discusses the @ncompetibdilities of the glycerophos-
phates in the preparation of solutions for hypodermic use,
and gives two methods for overscming the incompstivilitics.

Lambote, H. 1927
Glicerofasfato a1 caleio liquido

Boll. ehim. farm., 86, p. 543. (¥Yrdk. am. Pharm. ABSS0Q.,
18-17, p. 335.

Gives a method for the manufecture of a 50% solution
of caleium glycerophosphate, :
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Kogen, O. : ' 1928

Uber Calelum glycerinophosphoricum solubile und
einige Glyzerophosphate

Pherm. Tentr. 69, p. 49 (Cuat. Journ. end Yrbk. Bris.
Pherm. Conf., 1, p. 2473

Jecause the commercial glyocerophosphatos occour many
tizes in commerce together with etrie asold to inorease their
solubllity the gquantitative figures for the content of selt
and ash do not agree even though the gqualitative reactions
were in agreement, this suthor gives a method by which this
may be overcome. Ille givea 1t for the fGaleium, Iron, Sodium
and Magnesium salts.

de Cogquet, C. 129

. {Assay of Caleium Glycerophosphates and their
Saccharides)

Bull. Sooc. Pharm. mﬂ.‘“g 67 Pe 15. (ﬁﬁl‘a Journe.
and Yrbk. Brit. Pherm. Conf., 2, p. 4165

Gives the assays for the neutral Csalecium -{Jlycero-
phosphete, the neutrel Caleium ~(lycerophosphate, the
Caleium Acid Glycerophosphate, und the Celoium Clyceroe-
phosphate Sasochserides, snéd oconcludes that these methods
are simpler and quicker the official Frenoh Codex Hethod.

Ekkert, L. 1931

Breitreg zu den Reaektionen des Glyzerins und
glyzerin phosphorsauren Xelziums

Pharm. Zentralkl., 72, p. 656, (Yrdk. im. Pherm. aAssoc.,
20-21, p. 186.

Gives a quick color method for the determination of
the presence of glycerin or caleium glycerophosphate.
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Bennett, C. T. snd Cempbell, H. R. R T
Hote on Calolum Glycerophosvhate

Pharm. Journ., 129, g; 253. (Yrbk. am. Pharm. Assoo.
2021, p. 591; Yrbk. Brit. Pharm. Conf., 5, p. 517;

Gives the following methods for analysis of the calefum
salt: Determination of Csleium by Ienition; Titrasion of
Preelpitated Caleium Oxalste; Direet Titration; Terry's
Titration Mathod.

Carpentier, A., and Boeguet, G. 1902
Sur 1'a-glyeérophosphate de sodium oryetalliséd

Compt. rendu., 194, p. 104. (Yrbk. Brit. Pherm. Conf.,
8, p. 708

-

Glves & method for obtaining the orystal salts of
and sodium glycerophosphate.

E&tﬁh&u, Re M. and MoCauley, M.S5. 1938

Analysis of Glycerophosphates II. Determination
of Small amounts of Orthophoephates in Glyeerophosphates

Journ. Am. Pherm. issoe., 28, p. 990,

A rapid, shdple method for the guentitetive determina-
tion of orthophosphates in glveerophosphate, based upon
tnzgapne&pitaum es ammonium phosphomolybdate, is des~
or .
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Hitehens, K. ¥, 1936
inelysie g%iuaraphoaghntns. Y. Discuasion of iesay
Methode for Ferrie Glycerophosphate and Menganese
Glyoerophosphates.
Journ. im. Phers. issosc., 28, p. 966.

Gives en improved method over the N, ¥, VI for sssay-
ing ferric end mangsnese glycerophosphates.
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