SYNTHESIS OF AMINOGUANIDINE-C“

EUGENLE LIEBER znd HENRY H. WELCII
Boesevelt University, Chicago, Illincis

This investigation reports the syn-
thesis of aminoguanidine-C'* (I)
used as a tracer in studying its phys-
iologic effecis in animals. The start-
ing material for the synthesis com-
prised guanidine-C** wnitrate (II)
which was eonverted to nitroguani-
dine-C' (I1I) by reaction in sulfuric
acid followed by catalytic rednction
(Lieber and Smith, 1936) and pre-
eipitation as aminoguanidine-Cl* bi-
earbenate (IV) by carbonate icm
{Thicle, 1898). All intermediate ac-
tive substances were isolated to serve
as refercnces for analysis by paper
chromatography and isotope activi-
ty. The objective of the synthesis
was to prepare IV with a specific
activity of approximately 1 p c/mg.
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ExPERIMENTAL
Aminoguanidine-C'*  bicarbonafe

(I¥). DPreviously chilled concen-

trated salfurie aeid, 1.2 m!, was
placed in a 3 ml reaclion container,
kept in an ice-bath for the duration
of the reaction. A mixture of 73.0
mg of I and 395 mg of unlabeled
guanidine nitrate was added very
slowly over 90 minutes to the sulfuric
acid with constant stirring, main-
taining the temperature below 20°,
The mixture was allowed to stand
overnight at room temperature fol-
lowed by additicn of 10 g of crushed
ice. Afier one hour, the white pre-
cipitate was colieeted by suction fil-
tralion. The solvent was evaporated
under high vacuum and precipita-
tion effected by the addition of 10 g
of erushed ice giving a small addi-
tional amount of IT1. The combined
precipitate was redissolved in 5 ml
of boiling water vielding II1, by
standing overnight, as fine long
needles. The product was colleeted
by suction filtration and the motler
liguor evaporated to dryness, re-
crystallization giving additional 111,
The mother liguor was analvsed for
activity before cvery such recovery.
A 477 p g sample of TIT was retained
for analysis, the remaining 320 mg
of 1T being used for the sncceeding
step. The 320 mg of IIT was trans-
ferred into a 500 ml centrifuge bot-
tle together with 4 ml of fiftcen per
cent acetic acid, 10 ml of water and
50 mg of platinum oxide catalyst.
The hydrogen uptake was stoichio-
metric after 150 minutes on a me-
chanical shaker. The catalyst was
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filtered off and washed with a few
drops of cold water. Sodium bi-
carhonate, 1.5 g, was added to the
eombincd filtrates and the resulting
solution maintained in the refrigera-
tor overnight. The white precipitate
of IV was recovered by suction fil-
tration, washed twice with 2 ml of
cold water, twiee with 2 ml of
ethanol, and once with 2 ml of dry
ether and finally, air-dried. The re-
sulting white material had a de-
composition point of 171-172° similar
to that of unlabeled aminoguanidine
bicarhonate as prepared by the meth-
od of Thiele. The yield was 3256 mg
of 111, 54¢.1 percent.

Analysis. All the labeled and un-
labeled ecompounds involved were
identified for their chemical and
isotope purity by paper chromato-
graph and for specific activity. Both
methods gave exact checks for iden-
tity. The activity peaks obtained on
the radiological chromatograph on
the C* eompounds corresponded to
the spots on the ehromatograms when
analysed chemieally, The chromato-
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grams were scanned at a speed of
34 -ineh per minute, at 300 volts and
3,000 counts per minuie. Standard
was carried out with unlabeled-
guanidine nitrate, 1.467 mg; njtro-
guanidine, 1.055 mg, and; amino-
guanidine biearbonate, 1.759 my,
respectively. Rach sample was dix-
golved in saline solution {1 ml). The
three compounds were then spotted
on 1%6-inch Whatman Paper No. 1
and developed in & chromatography
chamber using a mixture of 1-butannl
(60 ml), acetie acid (15 mi) and wa-
ter (25 ml) for development. After
the ehromatograms were developed
and dried, they were dipped in fer-
ricyanide reagent. The reagent was
prepared from equal volumes of 10
percent potassinm ferricyanide and
10 perecent sodinm hydroxide di-
Inted with nine volumes of water.
Before using the reagent was mixed
with an equal volume of acetone.
Reddish-orange spots were obtained
from which the R values were eal-
eulated, The data obtained are sumw-
marized in Table 1. The paper

Taple 1.—Paner Chromatography on Unlaheled Compoundse.

Am't Am't of |
Bpotted Sample | Rf x 100
Sample g/inl 3 b Valie
1. QGuanidine Nitrate.................. 1.467 10 4.7 50
2. (uanidine Nitrate.................. 1.467 20 20 .4 50
3. Nitroguanidine. .. ... ... ... o 1.055 10 10.5 67
4, Nitroguanidine. . ............ ... ... 1.055 10 21.0 57
5. Aminoguanidine Bicarbonsate. . ... ... 1.75G 10 17.6 52
.  Aminoguanidine Bicarbonate, .. ... .. | 1.730 20 35.2 52

z Resulls of duplicate independent rns.
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Fig. l—Autoradiogram traces and
themical identification of chromatc-
grame: (A), guanidine -Ci¢ nitrate;

(B), nitroguanidine -Ci4; (C}, amine-
Euanidine -Ci4 bicarbonate; and (D},
mixiure of all three simnltaneousliy,
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chromatography on the (™-com-
pounds wag performed in exactly the
same manner, the only difference he-
ing that the C'%labeled chromato-
grams were frst secanned hy the
ehromatograph. Curves with aetivi-
ty peaks were recorded on the loea-
tions where the labeled compounds
were present. The chromatograms
were identified for isotope purity as
well as composition agaiust the
known unlabeled standard chromato-
grams. The chromatograms scanned
on the Forro chromatograph showed
the loeation of the particular com-
pound on each strip. One eurve was
obtained for each substance (Figure
No. 1} in order to confirm isotope
purity and to mark the location on
the chromatogram, The labeled
chromatograms were then dipped
in ferricyanide reagent. Reddish-
orange spots appeared in identieal

TarLe 2—Paper Chromatography on O*-Labeled Compounds,

Am’t | Am'tof
Spolled Sample Rix 100
Bainple g/mi 2 ¥ Value
Guanidine C"—Nitrate, .. .............. 447 10 4.97 50
Guanidine C1—Nitrate. ... ............ 147 16 4.97 ai
Nitroguanidine C1. .. ... ... ... .. ..., 477 50 i 23.85 57
Mroguanidine CVY. ... ... ... 477 50 I 23.85 avy
Aminoguanidine CH=. ... ... ......... 577 50 28.85 52
minogianidine Cl4— oL L. 577 50 28.85 52
Guanidine C4%—Nitrateb................ 497 10 4.97
Kitroguanidine C%. ..., ............... 477 50 23 .85 50-57
Aminognanidine G, .. ... ... ... .. 577 al) 28 85
Cuanidine O —Nibrateb................ 497 10 4.97
ftroguanidine C. .. ... ... ... 477 50 L 2385 50-57
Minoguanidine C*. .. .. .............. 577 50 l? 28.85

4 Aminoguaniding {4 was used ag the hicarbonate,

B & mixture of all three compounds were spotted on one chromatogram simulianeously,
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Tanrs 3—Activity Analyais oo CLabeled Conpounds.

Am't I
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]“'-El.-l'l'.lalll'l.m.l:“lh: [k a0 nir L-E30 LI 5] 1.5
Nitroguanidine G| 20 511 230 4y 1. 036
1,937 0.2
Nitergoaanidiae 24 1] 0 2800 | B0 1,040 |
Nitraganmidiae £, &0 s | CHE T R 1530
Aminggmanidine C1
—Dirarhnmats | 21 5o LRI 1 1.4a%
Aminagiaidize CH
—Hi=grharata . | 21 5 R E: H I -y 1435
1. 433 0,183
Amenagizamicipe (i
—Eenrhanate, .. o el B S N 1 4
Amincgruan il O |
—Himnraonate, | | 1 || 2840 | 0TI L. 432
plases where the activily peaks had BTMMARY

Feem Fm’jl:ll.'l.'l].‘}" vecurde:]l,  Toch the
smiks and the peals corresponded to
the reddish-oange spots obtained in
the unlabeled ccmpoands. Table 2
summarizes the By values Eound for
che Ct-labeled compounds.  Tha bo-
Hpity awelyvis of ol theee of the
Claheled  componmds  are smme
marized in Tehle % Tle eouncs
ware oompoered with & benwoie acid
G mtandand,
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Aminngnanid ne-0  hicarbong) e
haz been synihesizzd with a specifio
petoeity of 1ASS moeroonviss per mil-
ligrauw o 0,145 microcnries per milli
mela by converzion of gnanidine- ("
vitrate to nitrognanidine-£75  and
subsequent redustion to yminosiani-
dinz-C'* by eatalytie hyvdrogenation,
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