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Reaction of Several Aminopyrimidines With Formaldehyde
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Fortoaldehzde has bieen shown to react with MEupyﬁmiddl;ne (I} and Z-(methyl-

amino)pyrimidine (V) a6 room temy
or the ecorrespondi
with 2-amino-1,8-dichloro-5met

reture to give the
methrlenes{aminopymidines).
lpyrimidine {¥II} and aleo ita failure to reant with

lol derivetives

The resction formeldebyde

2-{dimethylaminc)pyrimidine {IX} are cited as evidence that the pyrimidioe ring is not

involved in the resmtion.

1. Introdnection

A number of investigations have been mada on the
melamine-formaldehyds reaction, and several mech-
anism2 [1-5]* have been euggested. The complex
structures of the triamino-1,3,5-triazines meade it
desirable to study simpler model compounds. A
logieal wmodal compound, 2-aming-1.3,5-txezime {Ja),
has been reported [6-%] not to give the ususl amine
reaciions beeause it teutomerizes to the iminoid

strueturs (Ib). Addition of more amino groups to
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the triazine ring shifts the equilibrium to the benzen-
oid structure [3], thereby increasing the tendency
to give amine reactions,

In the present study, it was found thaf 2-amino-
1,3,5-triagine does not react with formaldehyde undar
the conditions wused. The 2-aminopytimidines,
which show a structural eimilarity to the amino-
triagines, give many typicel amine reactions and
were selected as model compounds.

2. Resulis and Discnasion

The reaction between equimolar wsmountz of
Ehaminu&»}frimidina {II} and formaldehyde in neutral
¥

ot slightly alkaline media at recom tem}mra.tum ga.ve
N-(2-pyrimidinyl)eminomethanol  (I1I), The  N-
CH;
¥ b
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math¥ylol structure is supported by infrared analysis.
The spectrum of Z-aminopyrimidine has two absorp-
tion Igands nesr 3,320 and 3,170 cm™ which ave
attributed to N—H asymmetric and symmetric
gtretching modes [9]; the methylol compound, IIT,
ghows one fairly broad band at 3,225 cm™'. Tha
oceurrence of both inter- and intra-molecular hydro-
gen bonding in I1T could cause a lowering of the OH
stretching frequency, allowing it to overlap the
N—H stretching band. Treatment of tha mathylol
IIT with boiling, dilute hydrochloric acid gave 2,27-
{methylenediimino}dipyrimidine (I¥)., Thiz com-
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pound was also prepared from 2-aminopyrimidine
(I} and half a molar equivalent of formaldehyda,
using a procedurs similar to one previously reported
[10]. Cgmpound IV was alsc prepared hy the
rﬁsfction of 2-aminopyrimidine (II) with the methylol

The compound 2-{methylamino)pyrimidine (V}
wag also found to give a :I]'.I.Bt-h_j’lﬂf derivative on
reaction with formaldehyde. This methylel dariva-
tive of ¥V was less stable than the methylol deriva-

HyC=—N—H
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tive IIL and was not chtained in & pure form, It
did, however, react with 2-{methylamino)pyrimidine
(V) to give 2,2'-methylensbiz(methylimino pdipyrimi-
dine mg!l}, which was also formed when V was
reacted with half a molar equivalent of formaldehyde.
In contrast with tha me.(%h}rlol II1, treatment of
the methylol compound of V with dilate hydro-
chleric acid did not give the corresponding methyl-
enebis derivative VI

HC—H—CHr—HN=—CH,




The following evidence indicates that formal-
dehyde reacts exclusively with the amino group end
not with the pyrimidine ring. If formaldehyde
reacted with the carbon atoms of I or V), the aming
groups would be unchanged. This postulate is not
m eceord with the observed change in the infrared
spectra.  As mentioned previcusly, the two hands
reprezenting N —H stml;ci‘:lﬁg in ﬂ are transfortned
inte a single broad band between the two when
roacted with formaldehyde. Similardy, 2-{methyl-
amine)pyrimidine (¥), which shows a single N-—H
stretchung vibration near 3,250 em™!, gives, on
reaction with formaldehyde, a product showing no
N —H stretching bands, Furthermore, an_amino-

yrimidine with the ring-carbon atoms blockad was
omnd to react with formaldebvde. 2-Amino-4 G-
dichloro-6-methyl pyrimidine 1 gave 2-2°-
(meathylenediimine) bis (4,6-dichloro -5-methyl pyrimi-
dine} (¥IlI). The infrared spectrum of YII ehows,
#z axpected, two, N—H stretching bands near 3,460
and 3,340 em™?, whereas
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that of the methylenebispyrimidine VIII shows only
one N—H abworption band near 3,300 cm™L,

A compound with the amino group blocked, 2-
(dimethylamino}pyrimidine (IX), was recovered
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unchanged after atiempts to react it with agueous
fﬂrmalldehyd& fTEl? failure dt.u react derlglgngtmtes
the reluctance of the pyrimidine-ring earbon atoms
t.quraact with formalgah}rde under the conditions
used.

The potentinl alulity of Z-aminopymimidine {II)
to exist to a slight extent in the imine form [9,11)
puggests the poesibility that the reaction product
with formaldehyde might have siructure X and that
the produet from the reaction with 2-(methylamine}-

pyrimidine (V}

R—-\I_I\.IT N—H H~-IJ
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might be X1I. The infrared spectra of all the pyrimi-

dinea studied in the present investigation show an
absorption band of medivin intensity in the region
near 800 em™. This band i= consistent with data
ohserved elsewbers [12) and has Leen assigned to
prrimidine-ring vibration, ination of the
infrared epectrum of 1,2-dihydre-2-imino-1-methyl-
pyrimidine (XII), which can be prepared from
2-aminopyrimidine {II} and methyl iodide, reveals
that thera is no band near 800 cm~!. This obsarva-
tion might be explained by the fact that the beazen-
oid type of resonance present in the other pyrimi-
dinie rings cannot exist in the imine XII. The
structyral similarity of the imine X1T to structures X
and XT can readily be seen.  Consequently, it might
be ected that compounds with imine structures
X Erg X1 would not show a pyrimidine-ring vibra-
tion band near S00 cm-l. Iin fact, the mfrared
specire of tha productz actuoally obtained from the
reaction of 2-aminopyrimidine (EI) and 2-{methyl-
ping)pyrimidine (V) with formaldebyde reveal the
presence of the ring absorption-bande at 800 and
705 em—?, respactively. These bands further support
the assignment of atructures IV and VI to t
eompounds.
1,2-Dihydro-2-iming-1-methypyrimidine (X1I) has
been desatibred [9] as & yellow compound. This fact
was confrmed in the present investigation, and it
suggested that compounds having the imineid strue-
tures X and XT would also be colored. By contrast,
2,2°-(methylenadiimino)}dipyrimidine (I¥) and 2,2°-
[methylens is{met-hy‘liminoﬁ;ilipyrimidina {(VI} arae
found to be, not eclored, but white, crystalline coni-
pounds similar to the parent compeunds 2-amine-
pyrimidine (IT) and 2-imeihylamino)pyrimidine {V).
This correlation of the absence of color, the
presence of an absorption band in the 860 e~ region,
and the benzenoid type of resgnance is supported by
the following facts, The hydriodide salt (XIIT} of

H_N—H HN=E
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the vellow compound l,z-dihydm-ﬂ-imino-l-metm
pyrimidine (XITy is & whita compound,
pyrimidins ring of the salt can have the benzenoid
tﬂ'pe of resonance and its infrared spactrum does
show an absorption band at 786 cm™L

3. Conclusions

_On tha basis of the observed date, 2-aminopytimi-
dina (IT} and 2-{mathylaminu}:f imiding (V) react
with neutral aqueous formaldehyde in equimolar
proportions to give the corresponding methyiol
cotapounds; reaction with kalf-moeler proportions of
formaldehyde gives the corresponding methylens-
iminodipyrimidines. The reaction of the amino-
pyrimidines with the methylol derivatives t¢ give the
substituted iminodipyrimidines suggosts the poesi-
biliii']: that tha met.hﬁul derivatives are intermediates
in the direct preparation of the methylaneimino-




dipyrimidines from the corresponding aminopyrim-
dines. There is no evidence of h;voﬁgement- of the
pyrimidine rin%;in ﬂ.l:g of the reactions investigated.

The two MN-methylolpyrimidines, az well ae
2,2’ -[methylenebis (methyhmino}]dipyrimidine (V1)
and 2,2’-(mathylanadiiminu]lbis[4,6-5Pigﬁum-5-meth-
y¥lpyrimidine) (VIII), are previously unreportsd
compounds,

4, Experimental Procadures

Infrarad analysen ware made, on samplea prepared
sz minaraloil mulls or potessinm bromide pellets,
witk a double-besit recording specirophetometer
{sodium chloride optics). All melting points were
corrected.

E-Am-iﬂnxﬁrimiﬁm (7. Commercial material
was recrystallized onee from benzene, giving white
crystals, mp 126 to 127.5° (Lit. [18] 127 to 128°).
Infrarad analysis showed two aheorption bands near
3,320 and 3,170 cm™? dve to N—H stretching vibra-
tions, bands at 1,650 and 1,570 em™? due to N—H
deformation and aromatie ring-deouble bond inter-
action [9,12), and a band near 800 em~' probably
due to pyrimidine ting vibration [12].

Reaction of S-aminepyrimidine (I1) widh formalde-
hyde—The }ﬁmpamtion of N-(2-pyrimidinyDomine-
methanal (111, A 37 percent aqueous solution of
formaldechyde (9.7 g, 0.12 mole) was adjusted fo a
ﬂH of 7-8 with several drope of & ent sodivm

ydroxide. Fo thiz soluiion, 11.4 g (.12 mele} of
2-aminopyrimidine waa added, with atirting, in small
portions over a period of 10 min. The 2-amino-
pyrimiding dissolvad during the addition. After
approximately 20 mir of contipuous stirring at
room temperature, a white, solid mass formed.
After several hours of cooling in an icebox, the solid
was collected by suction filiration, air dvied, and
reeryatallized from 50 ml of dioxana in tha following
menner. A flask containing tha produet and diozana
wat immersed in a water bath at 50 to 607, the
mixture was stirred untill all solid had dissolved, and
the warm solution was filtered. Tha clear filtrate
was cooled slowly to rocin tamperature and then
cooled in &n iesbox for 24 hr. The white erysialline
solid was collected by suction filtration, washed with
a emall amount of cold ethanol, and stored in a
deeiccator over calcium chloride for threa days.
The yield was 10.0 g (67 percent}, mp 110 to 112°,
The melting point, which was quite sensitive to the
heating rate, was taken in a bath preheated to 100°.

Inirared anslysis showed a band near 3,225 ecm™!
which is probably a combination of N—H and O0—H
stretching vibrations, Four bands between 1,250
and 1,000 cm ™' {which are abseat from the spectrum
of 2-aminopyrimiding}, inelyding & relativaly intenss
band at 1,018 em ™!, are probably dua to C—O streteh-
ing or OH deformation [14]. A band at 800 em™! is
prubably due to pyrimidine-ring vibration.

The product was identified as N-(2-pyrimidinyl}-
aminomethanol (III) on the basis of the following

anslysis,

Anal. Caled. for CH.N,0: C, 47.99; H, 565;
N, 33.58; O, 12.78. Found: C, 47.04; H, 5.66; N,
33.01; 0, 13.09.

Reaction of N-(B-pyrimidinyllaminamethonal (I}
with hydrochioric uﬂ A solution containing 6.25
{0.050 mole) of methylol IIT and 150 ml of 0.05
hydrochloric acid in a 250-ml flask was refluzed for
5 hre and cooled to room temperature. The pH
was adjusted to 58-89 with gcremnt sodivm hydroxide.
A white precipitate formed and the reaction mixture
was cooled for three days in an icebox, The white
solid was collecied by euction filtration and air
drded. This material slowly dacomposed without
melting above 350° and was nol investipated
furthar.

The filirate was neutralized with dilute hydro-
chloric neid and evaporated to drymess. The whita
residue was extracied with four 25-ml portions of
boiling ethanol, The combined extracts wera evapo-
rated to dryness and the residve, which contained
sodium chloride, was axtracted with a few milliliters
of cold water. The remainder of tha residne was re-
crystallized twice from ethanol, once from chloro-
form, and sgain from ethanol, giving large whita
ncedles, mp 187 to 188°.  The product, 2,2'-{methyl-
enediimino)dipyrinudine (IV) showed no melting
g?int.‘ luﬂgrmg [lmd}rﬁs" when mixed with the

pyrimidine pre actly from 2-aminopyrimi-
dine and formnldl;hyde‘ The infrared spectr.!]: of the
two samples were identical. The spectra show a
bhand at 3,220 cm ™! dus to N—H stretching and a band
st 800 em~! due to dpyrim;idina-ring vibration. The
purified product had the following analysis:

Anai. Caled. for CH, Ng: ©C, 53.45; H, 4.99; N,
41.86. Found: C, 5363; H, 5.16; N, 41.70,

Abtempta to prepare the pictate of 2,2'-(methylene-
diitoiong jdipyrimidine  {IV) gave a product whose
analyeis and melting point sgreed with those for the
picrate of 2-aminopyrimidine. Apparently, hydeol-
¥aia oceurred during the preparation. The picrate
prepared by the method of iner et al. {15], and
recrystallized fvoin 85 percent ethyl alcohol, melted
at 237 to 238% (Lit. [13] 237 to 238%). A mixed
melting point with authentic 2-aminopyrimidine pi-
crate showed no depression (237 to 235°).

Anal. Caled. for CHgNO: C, 37.04; H, 2.49,
Found: C, 368; H, 27.

Regetion of Z-amimopyrimidine (1) usth formal-
defiyde. —Preparation  of 22-(methylenedizmine ydi-
pyremidine (IV). This procedure is similar to one
previously reported [10}, but, because of several dif-
ferences, details are given.  Orver & 5-rmin period, 2.0
g {0.025 mole) of 37 percent squeons formaldehyde
was added dropwise with stirring to a eolution of 4.8 g
{0.050 mole) of 2-aminopyrimidine in 20 ml of water.
The etirving wae continued for 1 hr, aftar which a
white precipitate hegan forming. The reaction mix-
ture was cooled for 4 br in an icebox and the solid
waa collected by suction filtration, Successive con-
centrations gave more solid. The combined crude

roduet, mp 176 to 181°, wae r tallized twice
?mm ethanol and three times from chloroform to give
2.1 g (42 percent) of white erystals, mp 186 to 1882
(Tit, [10] 180 to 182°). A mixed melting point with
2.2’-{methylenediimino jdipyrimidine, prepared form
N-(2-pyvrimidinyl}aminemcthanol (I11}, showed no




lowering (136 to 18%%), and the infrared spectra of
the two samples were identicol.

Heaction of P-ominopyrimidine (I with N-{2-
ryrimidinylaminomethansl (I1I. A solution of 3.13

(0.025 mole) of N-{2-pyrimidinyljuminomethanol
in 15 ml of water was added dropwize with sticring
over a 10-min pariod to a solution of 2,38 g (0,025
mole) of 2-aminopyrimidine in 15 m! of water. The
gtirring waa continued for an additional 90 min,
After avaporation of the aolution to onpe-third the
originag vellume sand cocling for several days in an
icabox, a white solid was obtained. The product
was collacted by suction filtration and reerystallized
twice from chloroform and onee from ethanol, giving
2.5 g of ghiny, white erystals, mp IB7 to 189° A
mixed melting point with 2,2°-(methylenediintinojdi-
pyrimidine (I¥) showad no lowering (187 to 159°)
and the infrared spectre of the twoe compounds were
ideﬂnﬁu'?]éh famine)pyrimiding (V), Thi d

-{Methylamino) pyrimiding (V. iz procedure
is similar to that of Crverbe and Kogon [16] for
the preparation of the hydriodide salt and to that of
Brown et al. [9], for the prepacation of the (ree amine.
The hydziodide sali was prepared from 2-amino-

imidine and methyl iodide in 91 &ﬁnmnt yield.?

e white tale, after reerystallization from
ethanol, melted at 242 to 244 (Lit. 241 fo 242° [16];
242 to 244° [B]).

The hydriodide salt wns cohverted to 2-(methyi-
amino}pyrimidite {V) by heating in an aleoholic
soditm hydroxide solution for several minutes,
After recrystallization from petroleum ether (bp
30 to 607}, the white talline sofid (yield 77 per-
cent based on emine salt) melted at 61.5 to 62.5°,
(Lit. 53 te 59.5° [18]; 5% to 60° [9]).

The infrared epectrs showed an N—H Stumtrﬂ-hinq
vibration near 3,250 em™, & band near 1,610 ¢m-
probably due to ring double-hond stretching [9],
and the pyrimidine-ring atretching-vibration at 300
cm™
The picrate, prapared by the procedurs of Shriner
et al. [15], gave, on recryetallization from 95 percent
ethyl aleohol, yelow needles, mp 194 to 195° (Lit,
195 to 196° [16]: 191° (9]).

Reaetion of 2-(methylarmino)pyrimidine (V) with
Jormaldehyde—Preparation of the methylol dertoative.
A mixture of 3.3 ¢ (0,030 mole} of 2-(methylaming}-
pyrimidine and 2.4 g (0.030 mole) of 37 percent
aqueous formaldehyde solution was stirred in a small
flask at romn temperature for 1 hr. All of the
golid dissolved in approximately 5 min. The re-
actign mixture was cooled [or three days in an icebox
and the white solid collected by suetion filtration.
The yield of product was 2.6 g (62 percent), mp
61 to 62°.  An additional smount of white erystalling
product (0.63 g3, mp #) te 62.5°, was isolated from
the mother liquor. Thiz methylel compound was
unstable and was not further ]puri.ﬁad. t also gava
poor and inconsistent analyses, On admixture
with 2-(methylarmmine)pyrimidine, a noticeable soften-
ing or partial melting oceurrad at room temperatura,

¢ Brawn anid coworkess [§ miﬁeﬁedﬂutthqal latiott of 2-amrinapyrimidine.
with msthyl hdide acru.a]lﬁi von (b hydricdide of 1,2-dibhydroe2imitse]-
tathytperimld e (LT}, which rearranpes b 2-(methylamineg) pyritidine (¥)
. treatment with waro, slkalite silukli.

Jormoldehyde — The pﬁ

Regetion of 2-(methylaming)pyrimidine (V) with

aration of 2,3 -methylenechis-
(methylimino) dipyrimidine (VI), A 37 percent
agueous solution of formaldehyde {1.0 g, (.012 mole}
wad added dropwise with stirring over a period of
sevaral minutes to 2.75 g (0,025 mole) of 2-{methyl-
aming)pyrimidine in 5 m] of water, and stirring waa
continued for 30 min, After being heated for 1¢ min
on & steam bath, the solution became clondy, and
an oil separated. After ten more minutes of heating,
tha reaction mixture was stored in an icebox for four
dayas, ahd the white 20lid was collected by suction
filtration and eir dried. Yield 2.35 g {85 percant}
mp 56.5 to 33°. Recrystallization from 15 ml o
petroleum ether (bp 30 to 60°) gave 2.23 g (81 per-
cent) of long, white needles, mp 87 to 35°.

Infrared analyzis of this product showed no N—H
stretching vibration, Absorption bands near 1,500
and 1,555 em ™! are prebably due to interaction effecta
of ring double-bonds [12] and a band at 795 em™! is
probably due to pyrimidine-ring vibrations.

Anal. Caled. for CH,Ns: O, 57.37; H, 6.13; N,
36.50. Found: C, 57.33; H, 6.24; N, 36.81.
Reaction _of #-(methylomine)pyrimidine (V) with
N-methypl-N-{Z-pyrimidinyDominomethanol, A mix-
ture of 0.41 g (L0037 moled of 2-(methylamino}-

yrimidine, 0.52 g (0.0037 mole) of the methylol
ivative, and 5 mi of waier in a small fack was
plirred and wartmed oo a steam bath for 10 min.
All of the solid dissolved during the warmning period.
The clear solution was cooled to room temperstore
and, after standing for two days, deposited whits
cryatals. After removal of the eryatals, the filirata,
on standing two more days, deposited more solid.
The total product, which, after air drying, weizghed
0.7 g (82 percent), was recryetallized from petrooumn
ether {bp 30 to 60°), giving 0.65 g (76 percent} of
white neadles, mp 87 to 553°.

A mixed mp with 2.2°-methylenehiz{methyl-
eneimino}dipyritidine (VI) prepared from 2-{methyl-
amino)pyrimiding  and formﬂﬁ‘dehyde showed no
lowering (87 to 8%%). The infrared epectrs of the
two samples were identical.

2-(Dimethylaminotpyrimidine (IX). The proce-
dure usad was simnilar to that of Owetberger et al
[16, 17]. 2-Chloropyrimidine was preiﬁa.re& hy
diazotization of Z-aminopyrimidine with sodium
pitrite and hydrochloric acid. The produet, after
three recrystallizations from petroloum ethar (bp
33 to 65%), gave white crystals (23 percent}, mp
65 to 66.5° (Lit [16] B4.5 to 85.5°).

2-(Drimeathylamino)pyrimidine was prepared from
2-chloropyrimidine by bubbling anhydrous dimethyl-
aming into a refAuxing sclution of the chloropyrim-
idine In abeoluta ethyl aleohel The crude 2-
{dimeth aminu}pjrrimidyj:ne waa distilled through &
12-em Vigreux colmm% giving & colorless liquid
(BB percent), bp 79-317 (20 mm), np® 1.5438 (Lit.
[16] 88 percent, bp 86° (28 mm), no® 1,5420; Lit. [11]
46 pereent, bp 78 to 81° {17 mm), np™ 1.5438].
frared analyses of a liguid sample show sevaral
C—H stretehing bands in the ragion of 3,150 to 2,300
ecm~d, sevaral ds charaeteristic of ring double-
bond inieraction effects between 1,600 and 1,400




em~Y, and the 800 em* band due to pyrimidine-ring
vibration,

The picrate was prepared by adding an ethereal
solution of picric acid to an ethereal solution of 2-
{dimethylamino}pyrimidine. Eecrystallization from
ethyl aleohol gave yellow crysials, mp 173 to 175°
(Lik. [16] 170.5 to 171,5%). o _

Reaclian of E-Adimemytammo}pymmmm (JX) unth
formaldehyde. mixtura of 1.23 g (0.010 mola) of

2-{dimethylamino)pyrimidine and 0.4 g (0.005 mole}
of aqueous 37 percent formaldchyds solution was
stirred at rocm temperature for 4) min, Afier an
additional hour, no solid had deposited, and the
reaction mixture was extracted with five 6-ml por-
tions of ether. A small amount of sodium ehlorida
was added to the reaction mixture to lower the
solubility of any organic snaterial presenmt. The
combined ether extracts were driad over anhydroys
magnesium sulfate for 3 hr. Removal of the ather
by distillation end of the remaining residue b
vacunm distillation gave 1.18 2 of 2-(dimet.h]rlaminu{
pyrimidina, bp 84 to 86° (22 mm) np® 1.5430.

In snother experiment, the 2-(dimethylamino)-
yrimidine and formaldehyde wore stirred together
or 1 by, hested on a steam bath for half an hour, and
cooled for one day in an icebox, The reaction mix-
tuve, treated as previously described, gave 1.17 g of
nnchangad 2-(dimethylamine)pyrimidine. In hoth
ingtances, nearly quantitative recovery of unchanged
2-{dirnethylarmino Jpyrimidine waz obtained,

Ficrates prepared irom the compound recovered
from thess attempted reactions with farmaldehgde
gave no melting-peint Jowering (173 to 175°) when
mixed with a sample of the picrate of 2-{(dimethyl-
amino)pyrimidine.

Reaction. of S-amino-4 S-dichloro-G-methylpyrimi-
dine {VII) wilh formaldehyde. Portions of commer-
cial 2-pmino-4,G-dichloro-5-methylpyrimidine were
purified by vacvum anblimation éﬂl‘.}"; 1 mm) or by
rﬂcr"is"st.allizatiﬂn from ethyl alcoholé piving & white
solid, mp 252 to 254° (Lit. (18] 249°). Sublimation
was the preferabls method, because of the low
solubility of the chlerepyrimidine.

A mixtare of 0.9 g (0.05 mole) of Z-amino-£ G-
dichloro-5-methylpyrimidine and excess {25 ml) of
37 percent aqueons formaldehyde eolution wae
boiled for 1 min and fijtered while atill hot, to re-
move undisaol ved starting material. Concentration
of the filirate to one-third wolume, followed b
cooling to room temperature, gave & white achd.
Two reerystallizations from ethanol gave about 50
mg of & whito, crystalline solid, mp 240 to 242°,
which iz probably 2,2'-{methylenediimino)bis{4,6-
dichlore-5-methylpyrimidine) (VIIT}, baeed on the
following soalysis.

Anal. Caled. for C H,,Cl.N,: N, 22.83; Cl, 38.54.
Found: N, 22.72; C], 38.59.

Infrared anpalysis of the siarting material, VII
showed two N—H stretching bands near 3,460 and

3440 em~'. The reaction product, ¥1II, showed &
singiﬁ N—H strctching band near 3,300 em™,
Beth compounds showed the abacrption band near

800 em~! characteristic of pyrimidine-ring stretching.

1,2-THhydro-8-imine -1 -methylpyrimidine (XIT).
This compound was prepared from J-amincpyrimi-
dino and methyl iodide acearding to the procedure of
Brown et &l [9]. The product, a yellow solid,
meltad at 101 to 103% (Lit. [9] 102 to 1047,

Infrared analysis showed an N—H streiching band
near 3,246 em™, and & band near 1,646 cm™ due to
doubla-bond stretching [9]. There wae ne band near
800 cm™! typical of pyrimidine-ring vibration.

The infrared spectrum of the hydriodide salb
XIII, showed two absorption bands near 3,400 and
3,200 em™* and a band near 1,650 cm™, An absorp-
tion band at 705 e was probably due to pyrimi-

dine-ing vibration.
A-Amano-1,3,5-4rigsine (). The cedure con-
]i;;nuidina [19]
ium hydroxide,

sisted of heating & mixture of form

and formamide with powdered

and was essentially that of Grundmann et al. [7].
The product, a white crystalline solid, mp 224 to 226°
(Lit [7] 225 to 226%) i

va tha following analysis,
Anral. Caled. for g:H4N;: C, 37.50; H, 4.19; N,
52.31. Found:C, 37.21; H, 4.91; N, £8.71.

Aftempts 0 react 2Z-smmo-1,3,5-triazine with
formaldehyde in neutral solution were unsuceessiul.

The author thanks Misz M. Eathryn Wharton
and Max Tryon for assistance with the infrarced
analyses, and Mrs. Elli Hand for the preparation of
several compounds.
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