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I - INTRODUCTION

Current interest in the uses of hydrazine and

various other higher nitrogen content compounds has

prompted a more detailed study of trianinoguanidine

and its salts.

Salts of triaminoguanidine have been prepared

by the hydrazinolysis of carbon tetrachloride 1,

aminoguanidine 2, isothiourea ethers 8‘ dichloro-

fornoxine 4, and more recently of guanyl aside 5.

Of these methods, the first has been attenpted but

never successfully repeated; and the synthesis from

dichlorofornoxine is somewhat complicated. The re-

naining syntheses are sore or less similar.

the purpose of the research reported herein was

to prepare several salts of triaminoguanidine and to

study their characteristics.

A study of salts of aninoguanidine6 his shown

that both nono- and di-aeid salts can be prepared,

including the bro-ids, chloride and nitrate. Two

different sulfates can also be prepared, a ”nonnal'

sulfate and a "bisulfate'.

Recent studies of dianinoguanidine7 indicate that

di-acid salts can easily be prepared. As with amino-

guanidiney two different sulfates were prepared,

(DAGH*)230 '
+4. 8

‘ and (D‘GBE ’ 30‘ e
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An explanation can be given for the above

observations by noting the possible structures of

othese guanidine derivatives and their unshared pairs

of electrons.

-.

 

Aminoggggidine 'Qianinoguanidine

32!: H I:

\-. 2|
C - ER HR:
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HQH: HT:

32]:

In each of the above compounds the inino

nitrogen would be surrounded by the greatest

electron density because of the carbonpnitrogen

'double bond; therefore, the first proton to becone

attached to the nolecule would probably be held by

the imino nitrogen. After this first proton is

accepted the resulting ion would still be unsymmetrical

with regard to the groups attached to the carbon stun.

This condition would favor the addition of another

proton giving rise to the di-acid salts and explaining

the existence of two different sulfates, (DAGH')2804’

and (many) so“.

By the sans reasoning, the behavior of trianino-

guanidine can.be explained. A possible electronic



configuration with the unshared pairs of electrons

is shown.

n din

H2l\:

all

\

0 3 ”0'32

/

H/lt

Hal:

As in snincguanidine and diasinoguanidine the

first proton would probably becone am... to the

nitrogen ato- eith the greatest electron density.

In this case it would also be the nitrogen doubly

bonded to the carbon stol. Once a proton use

accepted, there would be three equivalent groups

attached to the carbon aton. ‘l'he electronic charge

will then be distributed sy-etrieally over the

nolecule and the nono-pretcnated compound would be

very stable. This belief is supported by failure

to prepare dinacid salts of trianineguanidine.
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II. ‘- PREPARATIOI 0F SALTS

The nitrate, chloride, and bromide salts of

trianinoguanidine were prepared according to the

nethod of Pcllissari and 0aiter.2

)3: . 3' "' ‘32

C\8 [I e ”211‘ ——-> d\ 3 s-sn, e ENE:

: " '32 El " “g

A - TRIAHINOGUANIDONIUH HITRATE

Twenty-seven grass, (0.2 sole) , of nine-

gusnidonius bicarbonate was suspended in 250 nl.

of water. To this was added slowly 13.5 II. (0.2 sole),

of concentrated nitric acid, then 24 al. of lay-H20

(0.4 sole) as an 85$ aqueous solution.

the reaction mixture was heated to boiling for

three hours, water being added to naintain a constant

volunex it was then evaporated to about one-half its

value on the .t... bath. Upon cooling, fine solution

took on a pink color and long needle-like crystals

forced. he naterial was filtered and washed with

ethanol and ether. After concentrating the filtrate

and cooling again several tines, sore of the product

could be obtained. The collected fractions were then

recrystallised fro- water, washed with ethanol and



dried in vacuo over porous barium oxide. The material

inelted at 215. 0., with decomposition, in agreement

with that of 216° 0. reported by Pellisssri.

The salt was analysed for hydrasinc content

according to the empirical method developed by

8 When using iodate solutionKein, Henry and Smith.

as an oxidant for the analysis of hydrazine these

workers found that it was necessary tovgpply a

correction factor of a/2.b in order to explain their

cxperisentsl data. This factor was used in all

hydrssine analyses herein reported except as noted.

Calculated for triaminoguanidonius nitrate:

57.36% 123,

round: 86.85% 'gfl‘

3 '- TRIAHIHOGUANIDONIUI BROMIDE

The bronide salt of triaminoguanidine was pre-

pared the cane way as the nitrate except that hydro-

bronic acid was used in place of the nitric acid.

Upon cooling the reaction solution the pink color

was again developed together with similar‘white,

long needle-like crystals. the product was filtered,

‘ “thee with ethanol and dried over bsriun oxide. The

observed nelting point was 223° 0., with decomposition,

I



as cospared to 232° 0. reported by Pellissari.

Il'his nelting point, however, could not be raised

appreciably by recrystallisation. Calculated for

triasinoguanidoniun bro-ides

0 - TRIAMIHOGUANIDOHIUH CHLORIDE

32.03

45.191

52.2%

45.29;

”234

31.?

v.
I!"

the chloride salt of trininoguanidine was

prepared as described above for the nitrate and

bro-ice.

the product again was a uses of white, needle-

lihe crystals. After drying, the salt salted with

deco-position at 223° 0., compared to 231' o. as

reported by Pellissari.

raise the melting point.

guanidonius chloride:

Found:

so.“

25. 23s

68.2fi

24.99%

Recrystallisaticn did not

Calculated for trianino-

'234

01

'234

01



D - TRIAEEIEOGUANIDONIUK SULFATE

Following the procedure described above an

sttespt was nade Ito prepare trianinoguanidoniun

sulfate.

One-third of a [101. of aninoguanidoniun bi-

carbonate was neutraliscd with one-third sole of .

sulfuric acid after which was added two-thirds nole

of hydrasino hydrate. The reaction sixture was then

heated on the stean bath for a few hours. Upon

allowing the water to evaporate no crystals of any

kind could be obtained, even with cooling. Finally.

a pink viscous liquid was forned which when cooled

with an ice-Lsalt mixture produced a sass of aicro

crystals which were filtered with difficulty. The

laterial was very soluble and could be recrystallised

only «fros a 50% alcohol-water nixturc. The product

which still had a pinkish color was found to contain

approxinately 48% 804:, indicating a compound of

probably. soaposition 110.3280... The actual yield was

very cnall. '

When the preparation was repeated, the thick

syrup was again obtained. With the addition of excess

sulfuric said, however, a white crystalline naterial

was forned which was easily crystallised from water.

no product was analysed for H230 with the value of



29.66fi‘being obtained as an average of several

determinations. This value was obtained by using

the factor 3/2.:5 described in Section II-A.

Sulfate analyses indicated a percentage of

73.84. However, the hydrasins and sulfate content

would not fit any theoretical, possible salt. A

sample was then analysed for total nitrogen and

found to contain 22.2%..’ The sulfate and nitrogen

content indicated a salt of the composition TAG-Sflzso‘,

which would have the following percentage composition:

I Dig ‘ 21.4 s

was, 24.14%

so" 72.5 s

If the factor c/2.s is not used, the percentage .

hydrasinc is 24.83, in good agreement with the cal-

culated value. The material melted with decomposi-

tion at 240° c.

After solubility determinations had been com-

pletsd, a marked similarity was noted between the

percentages found for this salt and those of hydrasine

sulfate. The similarity is shown in the following

table. I

* Analysis done by hioro-Tech Laboratories, Skokie,

Illinois.



  

1239395” TAGOBHQSO‘

N2 ~ 21.56% 21.403

30: 73.35 72.50 .

H23, 2s.” . 24.83 (without factor)

Irray diffraction patterns of the two salts

were then made. Since they were identical, it can

be stated that the salt presumed to be triamino-

guanidonium tri-sulfate was actually hydrasine

sulfate.

Because the hydrasinc sulfate was so easily

precipitated on acidification it was reasoned that

very little hydrasinolysis had occurred. Accordingly,

when the preparation was repeated, instead of heating

on a steam bath, the solution was boiled for one hour

with meals being liberated as usual in large quan-

tities. After concentrating and cooling, white

crystals could be obtained which were filtered and

washed with ethanol and other. This material was

analysed for 1123,, and a percentage of 62.7 was ob-

tsined, using the factor of 3/25. Since the yield

was small the preparation was repeated and the

crystals obtained were found to contain 52. 2% hydra-

sine. A sulfate analysis of either product indicated

86.36% so".
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All fractions from the two preparations were

then recrystallised from an approximately 50%

alcohol-water mixture. Repetition of the hydrasine

and sulfate analyses showed no change in composition.

The percentages indicate a compound containing three

TAO loleculcs and two Hgso‘ nolecules or 5TAG-2HZSO‘.

The calculated percentages however are 56.7%»H23‘

and 37.781 30". Nitrogen analysis showed 43.315

n1tfogue. Upon drying a sample ower bariun oxide at

80° C. a loss of weight, presumably water, was found

to be 6.25%. This latter determination indicates a

possible hydrated salt. If the trianincguanidcniun

sulfate were hydrated the calculated percentages

would be:

' Calculated for 3TA6023280‘02320 Found

Ian, 32.97; 32.23% (with

g . factor)

so, 33.285 35.32

'2 46.285 46.51

sec 3.1 s 3.23

The presence of trianinoguanidine was verified

by treating a sample of the sulfate salt with the

calculated amount of barium nitrate. The bariun

sulfate was renewed by filtration and the filtrate

evaporated alncst to dryness. Upon cooling, long

i Analysis done by Micro-Tech Laboratories, Skokie,

Illinois.



needle-like crystals were obtained which had the

characteristic fie-ability of the trianincguani-

doniun nitratc. the x-ray diffraction pattern of

the nsterial was identical with that of the known

nitrate salt. ' g.

If the aninoguanidine, sulfuric acid, and

hydrasine aixture is heated at reflux temperature

for eighteen hours {white crystalline naterial can

be isolated which is 51.8% hydrasinc, using the

factor. his material, however, does not appear

to have any sulfate present.

The aohctte nethod of preparation was then

tried, treating s-nethyl, isothicurea sulfate with

the calculated amount of hydrasinc hydrate. .,The

reaction aixture was refluxed for three hours and

than? evaperated under reduced pressure. Upon cool-

ing, a crystalline naterial was for-ed which also

gave negative results when tested for the sulfate

ion.

Another quantity of the thiourca ether was

then treated with an excess of hydrasine and the

reaction mixture heated only one hour and then con-

centrated on the stean bath. lthe naterial which

crystallised out upon cooling was found to contain

51.51 '23,. a portion of this naterial was



recrystallised from a slowly evaporated water solu-

tion. as crystals obtained by this scthed were

found to contain 52.861 hydrasine, with the factor,

indicating again the cospound 3rio- assay-saga.

Iy treating a weighed quantity of this salt with

bariu- nitrate, filtering the bariun sulfate, and

then evaporating, trianincguanidoniun nitrate was

produced. this was again verified by the x-ray

V diffraction pattern.

Pro. the above series of preparations a nuaber

ef salples of shall yield were obtained. lach sample

had at least 52$ hydrasine and acne detectable sul-

fate. these preparations were cenbined and dissolved

in a snail value of water and the solution allowed '

to evaporate slowly. Crystals were for-ed which

could easily be removed, washed and dried. Titration

with iodate indicated a percentage hydrasine of 52.34.

Further concentration of the filtrate again produced

large crystals which contained 52.23% hydrasine.

X-ray diffracticnpattsrns of these recrystal-

lised fractions were identical with the pattern

obtained from the first salt of composition

3uo. 23280” 2320.

Trianinoguanidoniun sulfate appears to lose its



'15-

water of crystallisation when heated to oo-os° a.

nu aatariai then decomposed than heated to 146-150. a.

After dehydration a sanplc ef the sulfate salt nelted

with decomposition in the range of 150.185. 0.

Ittcapts were also nade to prepare trianinc-

guanidcniun sulfate, using the double deco-position

reaction of silver sulfate with triaaineguanidcniun

bro-ids. First, a hot suspension of silver sulfate

was added to a warn seluticn of the brcnide salt.

here was a violent evolution of gas and the aixture

bubbled over the sides of the beaker. When the

reaction had subsided, evidence could be seen of

silver reduction. after several hours the beaker

was coated with a silver airrcr.

the reaction was then run in the sold with the

silver sulfate being added to a cold solution of the

bro-ids salt. the slurry was then stirred three

hours at the end of which tine the precipitate had

turned ccapletely black. The aixturc was then

filtered and upon concentrating and cooling the

filtrate a nass of white crystals was obtained.

These were found to contain 501 hydrasine, but only

3% sulfate. The x-ray diffraction pattern for this

nutcrial was identical with that of the original

bro-ids salt. Ji'he reaction evidently had taken

place to only a slight extent.
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III - PROPERTIES

A - Solubility Deter-inations

l. Experiacntal Procedure

In order to determine the solubilities of

the triaminoguanidoniua salts, saturated solutions

were prepared in all-glass system fitted with a

stirrer, thermometer, and an exit port for with-

drawal of samples and the addition of water, as

needed. All joints were ground glass.

The solubility sanples were suspended in a

water bath maintained at constant temperature, with-

in.0.2‘ 0., by a mercury regulator switch and an

electronic relay.

After sufficient tine for equilibriun.to be

attained, at least three hours at the desired tempera-

ture, a sample of the saturated solution was with,

drawn, placed in a tared 100 nl. volunetric flask and

weighed. In all cases excess solute was present.

After diluting to the hark, aliquots were analysed

for either anion or cation content. From the data

thus obtained, the solubility of the salt was easily

calculated and expressed as grams of salt per 100 g.

of solvent.



2. Triaminoguanidcnium Chloride and bromide

In determining the solubilities of these salts

the aliquots were analysed for halide content.

Analysis for l2§was not done in order to eliminate

using the factor described ‘in Section II-d. Titra-

tions using silver nitrate and an absorption indica-

tor were not successful in that a definite end-point

could not be observed. The lohr titration was then

tried but the triaminoguanidine was evidently oxidised

by the dichronate ion and again no end-point could be

obtained. In the Vclhard method, the sample solution

slowly became colored long before the end-point.

The method finally used to determine the anion

concentration, from which the solubilities were cal-

culated, was a potentiometric precipitation titration,

using a Ccncc line-operated pH meter, with a platinum

and a silver, silver-chloride electrode. Potential

measurements were taken in the usual manner, ti trating

with silver nitrate.soluticn. Plots were then made of

Al/ml in order to get the well known, maximim differ-

ential curve. The silver nitrate solution which was

used had been previously standardised against c.P.

sodium chloride, using the potentiometric method.

The results are listed in Tables I and II, and

graphically in Figure I.
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TABLE I

solubility of triaminoguanidonium bromide in water

Grams of trio-m

temperature 0° per 100 g. water

10.0 . 4.37

21.7 0. 01

80.1 7.08

50.7 10.74

40.5 13.“

00.0 15.40

07.0 10.50

01.0 23.70

0131.3 11

Solubility of triaminoguanidonium chloride in water

Grams of Isa-[cl

'l'uperature 0° per 100 g. water

10.0 3.s

22.s 0.37

23.0 10.10

23.3 11.3s

33.0 14.33

10.7 13.31

43.0 13.37

47.0 10. 33

30.0 21.03

33.0 22.71

33.3 23.23

30.0 23.3s
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3. friaminoguanidonium nitrate

In determining the solubility of the nitrate

salt, the aliquots were analysed for hydrasine con!

tent according to the method described.in Section

11-3. the potassium iodate solution was prepared

from 0.P. potassium iodate and standardised against

hydrasine sulfate which had been.doubly recrystal-

lised. lhc results are shown in Table III and

um. Ie

TABLE III

solubility of triaminoguanidonium nitrate in water

drame of TAGoHN03

Temperature 0° per 100 g. water

10.1 8.00

21.0 -' 12. 3‘

25.0 10.0

30.1 10.10

05.1 , 23.92

00.0 00.00

05.0 09.03

07.0 44.01

00.0 00.00
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Temnerntnra 1n “banana n

_. f

H

m ,
+3 /

m /

3 TAG‘HNO ,5

c 3 ,‘l

u) g

C) I

F—C3 7

H d

/
H J

m ,
g. .

.p

H ,

w »m /

g. ,

— o f
/m a

a // ,
w

, /

{S //
4/ TAG'HCl//

/ ” J

// ’,

/ // / I

P“ ,/ 00 .0

p' // ,'TAG'HBr

1 // L,/ X

5/ ”//p H

_x- 9" ///C) 0/, ,(J//

>—— 0 /fi’/0 /// /,/

3/1} 7/1

ow///’

l l 1 e1 L J.

20 30 4O 50 0 6O 7O



-19-

4. Hydrasinc Sulfate

As mentioned in Section II-D, the solubility

of a salt believed to be triaminoguanidonium sul-

fate was determined for water and 1.008 normal sul-

furio acid solution. fhis salt was proven to be

hydrasine sulfate. the solubility data was recal-

culated on this basis with the results being listed

in Table IV and shown graphically in Figure 11.

the solubilities cf’hydrasine sulfate in water

agree with those reported in theolitcrature.10

TABLE IV

Solubilitics of Hydrasine Sulfate

    

Tempera- Grams per , fempers- Grams per '

ture 0° 100 g 320 turc 0° ‘ 100 g acid

21.30 3.08 18.8° . 0.87

23.1 3.42 21.3 0.92

30.1 3.94 23.3 1.08

34.3 4.80 27.3 1.11

38.9 3.08 28.8 1.21

42.3 3.37 31.0 1.33

47.3 8.49 34.3 1.33

49.3 8.83 38.0 1.89

32.3 7.38 37.7 1.90

34.1 7.88 38.8 1.93

38.3 8.87 41.3 2.20

81.2 9.39 43.8 2.30

84.0 10.04 43.7 2.82

48.8 2.99

31.8 3.32

33.7 3.81

37.9 4.34

81.0 3.08

84.0 3.74

83.9 8.22
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B 7- X-ray Diffraction Studies

For purposes of identification, x-ray diffraction

patterns of the powdered salts were made. Because of

the complex nature of the patterns no attempt was

made to determine the specific structures of the

products. The diagrams were used only for comparative

purposes.

'ihe patterns were made on a north American Philips

instrument, 3.13; Cu, Kegrediation and . Ni filter.

cameras of a 114.39 -. diameter were used. Exposure

times were fourhours each, using 33,000 volts and 13

milliamps.

'i'he ten most prcninent lines together with their

relative intensities are listed in the following tables

for each salt. The 'd' distance for the Bragg equation

was determined fro. a previously prepared graph.

TABLE 7 J

TRIAHNOGUANIDONIUM RITRATE

Intensity '3'

'0 7 O 1.

3. 3.4 4

7.3. 3.32

7.0. - 4.17

I. 3.73

7.3. 3.30

3. ' 3.00

3. 2.03

v". 2. 88

w. 2.74





TABLE VI

TRIAIIHOGUANIDOHIUI CHLORIDE

TAGOHGI

Lntensity 'd'

5. 6.62

V.W. 3.13

r '0“. ‘0“

. I. 3.72

W. 3.24

3. 3.13

8. 2.90

V.'.W. 2.40

W. 2.30

ve'aa'e 1.88

TABLE VII

TRIAMIHOGUAHIDONIUI BROMDDE

TAGOHB!

Intensity ' 'd'

'08. ‘0”

3. 4.06

W. 3.33

s. 3.1.

V.8. 2.93

I. 2.43

8. 2.56

V.W. 2.31

W. 1.78

W. 1.34

TABLE VIII

TRIAMINOGUANIDONIUH SULFATE

eras-eneso,-ango

Intgnsity I'd"

.0 a.“

W. 6.64

a. 5. 28

W. 3.03

8. 4.73

I. 4.36

w. ‘0“

W. 4.13

6. 3.66

v.8. a.”



0 ~ Study of Di-ecid Salts

Since di-acid salts of aminoguanidine end

diaminoguanidine can be prepared it was assumed

-that.nulti-protonated salts of trieninoguanidine

could also be prepared.

1. Preparation

The procedure for the preparation was the cane

as previously described in Section II-A, except that

an extra mole of the desired acid was added. !he

material subsequently obtained by evaporation and

cooling was very similar to the none-acid salts. For

quick identification, x-ray diffraction patterns

were made. The patterns of the supposed di-ecid

salts were in each case identical with those of the

none-acid salts.

During an investigation of arsenic-organic com-

pounds’, August Albert in Germany reported the prep-

araticn of materials containing a 030 group, not in

a ring, by condensation with compounds containing

several hydrasine groups. One of these compounds was

reportedly trianinoguanidoniun dinitrate. Ho refer-

ence, however, is made to the preparation of the

trianinoguenidine salt.
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2. Neutralization Curves

Tenthrmolar solutions of the mono-acid and

supposedly dinacid salts of triaminoguanidine were

prepared. Ten milliliter samples in 100 ml. of

water were then titrated with 0.0891 N. NaOH solu-

-tion. The changes in pH were followed by a line-

operated Canoe Titration pH leter, using a saturated

calcmcl and glass élcotrode. These chenges were

plotted as usual and from the plot of pH versus

volume of alkali it is evident that the none-acid

salts had no titratable proton. It is also evident

that the di-acid salts were actually mono-acid.

Ten milliliters of tenthenolar trianinoguani-

donium sulfate were also diluted with 100 ll. of

water and then titrated with 0.1 I codiun.hydronidc.

the resulting curve has the appearance of a buffering

action. This night he expected since the :r1..1..-’

Guanidonium ion Teflfigfl' would act as a weak acid.
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FIGURE III

TITRATION CURVES OF

TRIAMINOGUANIDONIUM NITRATES

o - TAG~HNO3

e - TAG-2HN03

(Actually TAG-Enos)
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FIGURE IV

TITRATION CURVES OF

TRIAMINOGUANIDONIUM BROMIDES

0 - TAG'HBr

c - TAGoZHBr

(Actually TAG-HBr)
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FIGURE V

TITRATION CURVES 0F

TRIAMINOGUANIDONIUM CHLORIDES

o - TAG°HC1

O - TAG'ZHCI

(Actually TAG-H01)
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FIGURE VI

TITRATION CURVE 0F

TRIAMINOGUANIDONIUM SULFATE

1 l J i J 1

8 10 12 14 16 18

NaOH milliliters

1 l

20 22

-- -— L——-—— _.

24

._ H...‘ A

26



DISCUSSION



-29-

IV - DISCUSSIOI

. The nitrate, chloride and bromidcsalts of

triaminoguanidine can be easily prepared by the

hydrasinolysis of amincguanidine. These salts are

stable in water or acid solutions. Only the nono-

prctonatcd salts could be prepared and titrations

with base indicate that the salts do not act as

'acids" in water solution.

me difficulties and reactions encountered in

preparing triaminoguanidoniun sulfate were described

in Section Ila-D. These difficulties require cone

explanation. The sulfate salt finally isolated

had the ccnpcsition MiG-282304021120; if a solution

of this naterial is acidified with sulfuric acid

hydrasine sulfate is formed and precipitates in

white crystals which are easily filtered. Evapora-

tion and cooling of the filtrate produces a '

crystalline material which can be identified as

aminoguanidonium sulfate. This reaction might be

expressed as an equilibrium as shown below:

- 1L
(TAG) 2 3280‘ + 3280‘



Thus crystallisation of an cquimolar mixture

of the two different salts would produce a material

which upon analysis would agree with a compound

of composition 3TAG-2H2804-2820. Addition of base

would then favor fonsation of the compound (TAG)2H250‘,

liberating in the process one.mole of sulfuric acid.

A solution of the salt swan-enzso‘oenzo would then be

expected to be acidic and this is actually the case.

A hundredth-molar solution has a pH of six and titration

with base (sodium.hydroxidc) indicates.neutralisation,

at a molar ratio of two moles base/one.mo1e salt, as

would also be expected. The low nelting point of the

trieninoguanidonium sulfate also indicates that the

smterial is probably not a pure compound.

The pH of'a triaminoguanidoniun sulfate solution

can be considered as due to the following dissociation:

T1032": TAGH’ 4 8+

Choosing three different points on the titration

curve and applying the buffer equation, 3’ :Lgs K.,

gives the following results for apparent K. and pr.

of this dissociation:

Ka pKa

2.1 s 10" 3.32

2.0 x 10-8 8.30

2.4 x 10"3 8.38
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ABSTHACT OF A THESIS

by

John P. ULhTiA

'PREFAfiATIOR AND CHAhAClEhIZATIUfi Gk £ALT5 0} TRIAthQGdAEIDINE"

Current interest in the uses of hydrazine and other high

nitrogen content compounds has prompted a more detailed study

of the salts of trianinoguanidine. The purpose of the re-

search was to prepare several salts of triaminoguanidine and

study their characteristics.

The chloride, bromide, nitrate and sulfate salts sere

prepared by the hydrazinolysis of the corresponding amino-

guanidine salts. Triaminoguenidoniun sulfate was also pre-

pared by the hydrasinolysis of S-methyl isothiourea sulfate.

Solubility determinations as a function of temperature

were made of the nitrate, chloride and bromide salts in

water. The solubility of hydrasine sulfate was determined,

both in water and in one normal sulfuric acid.

For purposes of identification, powder s-ray diffraction

patterns were made of the salts. The ten most prominent

lines of each pattern are listed with their relative inten-

sities and corresponding 'd” distances for the brags equation.

attempts were made to prepare di-aoid salts of trianino-

guanidine. lrrsy diffrection studies and titratione with

alkali shoe that only the mono-acid salts can easily be

prepared.



JOhn Po Olfltt.

From the reactions and properties of triaminoguani-

doniun sulfate it was deduced that the salt isolated

was actually an equimolar mixture of two different com-

pounds which form an equilibrium in neutral water

solution.
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