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2,4-Dihydroxy-6-nitrobenzimidazole (VI).—Two milli-
moles (417 mg.) of 2-hydroxy-4-methoxy-6-nitrobenzimida-
zole (V) did not dissolve in 6 ml. of hydrobromic acid (48%)
after two hours of refluxing. Solution was effected by add-
ing 5 ml. of glacial acetic acid. The solution was refluxed
for 4 hours, cooled and poured into 100 ml. of water. The
precipitate of 2,4-dihydroxy-6-nitrobenzimidazole (364 mg.,
93%), was collected, washed with water and dried. It
crystallized from 109, ethanol solution, m.p. 338° dec.

6-Amino-2-hydroxy-4-methoxybenzimidazole (VII).—
Reduction of 386 mg. (2 mmoles) of 2-hydroxy-4-methoxy-
B-nitrobenzimidazole (V) in 100 ml. of ethanol was accom-
plished as described for II. The 6-amino-2-hydroxy-4-
methoxybenzimidazole was recrystallized from a minimum
volume of hot water and dried at 110°, m.p. 176-178°.

6-Hydroxy-4-nitrobenzimidazole (VIII).—A solution of
2.39 g. (12.4 mmoles) of 6-methoxy-4-nitrobenzimidazole? in
15 ml. of hydrobromic acid (48%) was refluxed for 5 hours,
diluted with 140 ml. of hot water and clarified with Darco.
The hot filtrate was adjusted to pH 5 by addition of 289,
ammonium hydroxide solution and cooled. The precipitated
6-hydroxy-4-nitrobenzimidazole was collected, washed with
water and dried in a vacuum oven at 70° overnight. The
yield was 1.56 g. (70%,; crystallized from 259, ethanol (125
ml.), m.p. 288°.

4-Amino-6-hydroxybenzimidazole (IX).—The reduction
of 300 mg. of 6-hydroxy-4-nitrobenzimidazole in 100 ml. of
ethanol was conducted in the same manner as II. The
crude 4-amino-8-hydroxybenzimidazole was crystallized
from a small volume (6-10 ml.) of water, m.p. 250° dec.

5-Methoxy-7-nitroquinoxaline (X).—A solution of 1.04
g. (6 mmoles) of 2,3-diamino-5-nitroanisole in 75 ml. of
ethanol was treated with 4 ml. of a 309, aqueous solution of
glyoxal. After refluxing for 2 hours, the solution was
cooled and 672 mg. (58%) of 5-methoxy-7-nitroquinoxaline
separated. It was recrystallized from ethanol (30 ml.) with
the aid of Nuchar, m.p. 177-179°.

This compound was also obtained when an aqueous solu-
tion of equimolar quantities of the base and glyoxal bisulfite
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was heated on the steam-bath for 30 min. The hot reac-
tion mixture was filtered by gravity through coarse filter
paper to remove a resinous by-product. The filtrate was
made slightly basic by addition of 289, ammonium hydrox-
ide solution in order to precipitate the quinoxaline.
7-Amino-5-methoxyquinoxaline (XI).—This compound

was obtained by reduction of 410 mg. (2 mmoles) of 5-
methoxy-7-nitroquinoxaline (X) as described for II. It
was recrystallized from a minimum volume of hot water
(Darco), m.p. 199-201°.

2,3-Dimethyl-5-methoxy-7-nitroquinoxaline (XII).—A
mixture of 1.83 g. (10 mmoles) of 2,3-diamino-3-nitroanisole
and 3.4 g. (40 mmoles) of diacety! in 175 ml. of ethano!l was
refluxed for one hour. The dimethylquinoxaline separated
as light brown needles on cooling; crystallized from ethanol
(Nuchar), m.p. 218-220°.

7-Amino-2,3-dimethyl-5-methoxyquinoxaline (XIII).—
By reduction of 466 mg. (2 mmoles) of 2,3-dimethyl-5-
methoxy-7-nitroquinoxaline in 80 ml. of ethanol in the man-
ner described for II, 421 mg. of 7-amino-2,3-dimethy!-5-
methoxyquinoxaline was obtained. This was recrystallized
from 109, ethanol solution, m.p. 226-229°.

2,3-Dimethyl-7-methoxy-5-nitroquinoxzaline (XIV).—A
suspension of 549 mg. (3 mmoles) of 3,4-diamino-5-nitro-
anisoles in 50 ml. of 109, acetic acid was stirred and heated
on the steam-bath. A solution of 260 mg. of diacetyl in 2
ml. of 10% acetic acid was added dropwise. Heating and
stirring were continued for 30 min. after all of the diacetyl
had been added. The resulting solution was cooled. The
precipitate (652 mg., 93%) of 2,3-dimethyl-7-methoxy-5-
nitroquinoxaline was collected, washed with water and
drieézl. It was recrystallized from 509, ethanol, m.p. 155-
156°.
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Triazines.
to the Aliphatic Series.

XIV. The Extension of the Pinner Synthesis of Monohydroxy-s-triazines
2,4-Dimethyl-s-triazine'-®

By HANSJUERGEN SCHROEDER AND CHRISTOPH GRUNDMANN
RecEIVED DECEMBER 5, 1955

Hitherto the Pinner synthesis of monohydroxy-s-triazines has been limited to the preparation of 2,4-diaryl-6-hydroxy-tri-

azines.

This reaction has now been extended to the aliphatic series using a-chlorinated amidines.
alkyl-hydroxy-triazines are obtained which are converted into a series of derivatives.

By hydrogenolysis di-
From 2-chloro-4,6-dimethyl-s-

triazine 2,4-dimethyl-s-triazine, the first known dialkyl-triazine, is obtained.

The synthesis of 2,4-diaryl-6-hydroxy-s-triazines
from two moles of an arylamidine and one mole of
phosgene has been described by Pinner and co-
workers,#—¢ In the first step of this reaction an
N,N'’-bisimidylurea is formed which when heated
above its m. p. undergoes ring closure to the desired
hydroxy-s-triazine with elimination of ammonia.

NH; —2 HC
2 Ar—C< + COCl, ———
NH

(1) This article is based on work performed under project 116-B
of The Ohio State University Research Foundation sponsored by the
Olin Mathieson Chemical Corporation, Baltimore, Md.

(2) Presented before the Organic Division of The American Chemical
Society at the 128th Meeting at Minneapolis, Minn., Sept. 12, 1955,

(3) Preceding communication: Ch. Grundmann and A. Kreutz-
berger, THIS JOURNAL, 77, 6559 (1955).

(4) A. Pinner, Ber., 23, 2919 (1890).

(5) T. Rappetort, ibid., 34, 1990 (1901).

(6) A. Pinner, tbid., 28, 473 (1895).

OH

N)\N

Ar \N//’—Ar

It has now been found in a more detailed study
of the reaction of benzamidine that the intermedi-
ate urea is obtained exclusively only when working
with ice-salt cooling. However, if the reaction is
carried out without cooling, the reaction product
contains, beside the intermediate urea, some 2,4-di-
phenyl-6-hydroxy-s-triazine, the amount of the
latter increasing with the reaction temperature. In
the case of p-chlorobenzamidine only the hydroxy-
s-triazine has been obtained even at a tempera-
ture of —10°.7

(7) Ch. Grundmann and H. Schroeder, Ber., 87, 747 (1954).

NHCONH — NH;
Ar—C< >C—Ar e
NH HN
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Pinner attempted to extend this method to the
synthesis of 2,4-dialkyl-6-hydroxy-s-triazines, but
his experiments using propionamidine and capro-
amidine failed.* The same negative result was ob-
tained with acetamidine hydrochloride which
failed to react at all with phosgene. This method
then appeared to be strictly limited to the prepara-
tion of 2,4-diaryl-6-hydroxy-s-triazines.

However, it was supposed that alkanamidines
could be employed successfully if their alkyl groups
are converted to electron-attracting groups by
introduction of certain polar atoms. In this in-
vestigation we selected chloro-substituted alkylami-
dines for study since we anticipated that the in-
ductive effect of the chlorinated methyl group would
be strong enough to facilitate cyclization reaction of
the amidine with phosgene to the desired triazine
derivative.

Trichloroacetamidine (I) was selected as a model
compound. Itsreaction with phosgene was carried
out in water at pH 8. As expected two moles of
the amidine reacted with one mole of phosgene to
form the desired 6-hydroxy-2,4-bis-(trichloro-
methyl)-s-triazine. However, in contrast to the
2,4-bis-aryl-6-hydroxy-s-triazines,which are weaker
acids, it separated from the reaction mixture in form
of its salt with one mole of trichloroacetamidine (II).

The presence of a triazine ring in our product
was demonstrated by conversion of the 6-hydroxy-
2,4-bis-(trichloromethyl)-s-triazine  trichloroacet-
amidine salt (II) to the 6-chloro-2,4-bis-(trichloro-
methyl)-s-triazine (III) in 989, yield by refluxing
with phosphorus oxychloride. Amination of this
product not only exchanged an amino group for
the chlorine in the 6-position but also for one of the

A\

HSC—M\I/—CHa

XXII

trichloromethyl groups. The product, 4,6-diamino-
2-trichloromethyl-s-triazine (IV), had been previ-
ously prepared by Weddige® from 2,4,6-tris-trichlo-
romethyl-s-triazine and ammonia. A mixed melt-
ing point of an authentic sample with the com-
pound obtained by our procedure proved its as-
sumed structure.

In order to establish the scope of this reaction, we
tried the same synthesis with dichloroacetamidine
(V). Unlike the trichloroacetamidine it could not
be obtained directly from the corresponding nitrile
and liquid ammonia; the reaction in this case pro-
duced only dark resins. But we succeeded in ob-
taining its hydrochloride, which was phosgenated
to the expected reaction product, the dichloroacet-
amidine salt of 2,4-bis-(dichloromethyl)-6-hydroxy-
s-triazine (VI). The chlorination of this salt pro-
duced 6-chloro-2,4-bis-(dichloromethyl)-s-triazine
(VII). When the same treatment with alcoholic
ammonia was applied to this compound, only the
ring chlorine was replaced by ammonia; both di-
chloromethyl groups remained unattacked.

An analogous series of reactions was carried out
using monochloroacetamidine hydrochloride (IX) to
see if a single chlorine atom on the methyl group
would produce the cyclization reaction of an alkan-
amidine with phosgene. In this case the expected
hydroxy-s-triazine salt X was obtained in an even
higher yield than in the corresponding reaction of
dichloroacetamidine hydrochloride.

That in general aliphatic amidines with at least
one chlorine atom on the carbon atom adjacent to
the amidine group would react with phosgene in the
same manner was shown by the reaction of «,a-di-

(8) A. Weddige, J. prakt. Chem., [2] 33, 8 (1886).
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TaBrLe I
NH
OH-R—C<
NH,
NN
MOXOHYDROXY-S-TRIAZINE-AMIDINE SALTS ’
R —R
S\
Molecu-
M.p., Yield, lar Carbon, %, Hydrogen, % Nitrogen, % Chlorine, %,
R °C. %, Formula weight Caled. Found Caled. Found Caled. Found Caled. Found
I1 CCl, 222-224 73 CH.N:CL,O 493.3 17.04 17.63 0.82 1.22 14.20 14.36 64.69 63.52
VI CHCl, 241-245 40 C;H:N:CLO 383.9 21.56 21.70 1.81 2.04 17.96 17.63 54.56 54.04
X CH,C1 150 63 C/H o N:CLO  286.6 29.34 29.35 3.51 3.54 24.44 24.06 37.12 36.89
XVII CH; 212-213 60-70 C;HisN;0 183.2 45.88 45.83 7.15 7.06 38.23 38.30
XIV CH,CCl, 212-214 51 CioHsN:0Cly  432.0 27.80 28.27 3.03 3.32 16.21 16.22 49.25 49.05
TaBLE 11
X
N/gN
6-CHIORO-5-TRIAZINES AND THEIR AMINATION PRODUCTS “ ‘
R— —R
W
M.p., Yield, Molecular Carbon, % Hydrogen, % Nitrogen, % Chlorine, %,
R X °C. % Formula weight Caled. Found Caled. Found Caled. Found Caled. Found
CClL Cl1 56 98 CsN:Cly 350.2 17.04 17.10 12,00 11.97 70.86 70.83
CHCl; C1 114 72 CsH:N;:Cls 281.4 21.35 21.40 0.72 0.77 14.94 14.99 63.02 62.75
CH:C1 C1 33.5 53 CsHN:Cls 212,53 28.26 28,35 1.89 2,23 19.77 19.74 50.06 49.75
CH; C1 64 35 CsHsN:Cl 143.6 41.82 41.76 4.21 4.30 29.27 29.21 24.70 24 .65
CH:CCl: (1 104-103 89 C7HsN:Cls 309.4 27.17 27.15 1.96 1,77 13.58 13.48 57.29 57.30
CHCI: NH: 142 81 CsHNsCls 261.9 22,93 23.14 1.53 1.62 21.39 20.69 54.15 53.88
CH:C1 NH: 103 75 CsHsNCl; 193.1 31.11 31.32 3.13 3.35 29.03 28.25 36.74 36.82
CH; NH:2 171 90 CsHsNy 124.2 48,37 48.43 6.50 6.39 43.13 44.89
CH:CCl; NH: 162 90 C7HsN4Cly 290.0 19.32  19.39
CCl; N(CHz): 120 89 C7HeNCls 358.9 23.43 22,98 1.68 1.85 15.61 15.44 39.28 59.72
CHCI: N(CHs): 78 82 C7HsNiCle 200.0 29.00 29.36 2.78 2,82 19.32 19,18 48.91 48.87
CH:C1 N(CHs): 34 77 C7H1oN(Cl2 221.1 38.02 37.90 4.56 4.85 25.32 24.82 32.07 31.98
CClL N(CH:CHz) 99 83 CiHuN4Cle 356.9 23.36 23.36 1.13 1.07 15.70 15.63 39.61 59.32
CH:C! N(CH:zCHz) 60 83 C7HgNCl: 219.1 38.37 238.47 3.68 3.76 25.38 25.65 32.37 32.22
CHs N(CH:CHz) 94 81 CiHioN¢ 150.2 35.98 56.04 6.71 6.90 37.31 37.33

chloropropionamidine hydrochloride (XIII) with
phosgene to give the expected hydroxy-s-triazine
salt (XIV) in a satisfactory yield. Chlorination of
XIV and amination of the monochloro-s-triazine
(XV) thus obtained proceeded without difficulty.
Since a particular object of this investigation
was the preparation of dialkyl-s-triazine deriva-
tives, the dehalogenation of the 2,4-bis-(chloroal-
kyl)-6-hydroxy-s-triazines was then investigated.
All three hydroxy-s-triazine salts (II, VI, X) ob-
tained by phosgenation of the different chloroacet-
amidines were dechlorinated readily by hydrogen-
ation with a palladium—carbon catalyst in the pres-
ence of triethylamine. In each case the desired
2,4-dimethyl-6-hydroxy-s-triazine acetamidine salt
(XVII) was obtained. Table I lists the physical
and analytical data of the hydroxy-s-triazine salts.
When XVII was carried through the same se-
quence of reactions as the 2,4-bis-(chloroalkyl)-6-
hydroxy-s-triazine salts, some difficulty was en-
countered in obtaining the monochloro-s-triazine.
When refluxed with thionyl chloride and a catalytic
amount of phosphorus pentachloride, XVII gave
only high melting decomposition products. Boiling
phosphorus oxychloride produced only traces of the
desired compound. However, the use of phosphor-
ous oxychloride and triethylamine led to a moderate
yield of 6-chloro-2,4-dimethyl-s-triazine (XVIII).
This compound is a lachrymator with a strong

mouse odor and was aminated easily to the known
2-amino-4,6-dimethyl-s-triazine (XI1X).?

A final proof for our assignment of a salt struc-
ture to the reaction products of the phosgenation of
chloroalkanamidines was provided by conversion of
the dehalogenated hydroxy-s-triazine salt XVII in
two steps to the free 2,4-dimethyl-6-hydroxy-s-
triazine (XXI). Hydrogen chloride precipitated
the hydrochloride XX of the dimethyl-hydroxy-s-
triazine from an alcoholic solution of XVII, dem-
onstrating the amphoteric character of the hy-
droxy-s-triazine. Treatment of XX with an equi-
molar amount of alcoholic sodium hydroxide pro-
duced the desired 2,4-dimethyl-6-hydroxy-s-tria-
zine (XXI).

The preparation of 2-chloro-4,6-dimethyl-s-tria-
zine (XVIII) led us to attempt its dechlorination to
one of the unknown simple triazine derivatives,
2,4-dimethyl-s-triazine (XXII). This was accom-
plished successfully by hydrogenation with a 109,
palladium-—carbon catalyst in the presence of tri-
ethylamine, after preliminary experiments with
magnesium, calcium or barium oxides had failed.
Ether was used as the solvent because of the high
vapor pressure of the 2,4-dimethyl-s-triazine
(XXII). It formed an extremely hygroscopic di-
hydrochloride which could be isolated only as its
monohydrate. All five monochloro-s-triazines re-

(9) N. Tscherven—Iwanoff, J. prakt. Chem., (2] 46, 146 (1892).
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acted readily with ammonia as shown above and
with amines such as dimethylamine and ethylen-
imine to give the corresponding amino-s-triazines.
Physical and analytical data for the chloro com-
pounds and the products of the performed reac-
tions are compiled in Table II.

Acknowledgment.—We are very much indebted
to the Olin Mathieson Chemical Corporation for
their generous support of this work.

Experimental'®

Starting Materials. Nitriles.—Trichloroacetonitrile!* was
prepared from commercial trichloroacetamide by dehydra-
tion with P3;O;s. Dichloroacetonitrile!? was obtained from
commercial ethyl dichloroacetate wia dichloroacetamide.!?
a,a-Dichloropropionitrile was obtained from commercial
sodium e«,a-dichloropropionate by conversion through the
acid and the ethyl ester to the amide which was dehydrated
with PyOg.14

Imidic Acid Ester Hydrochlorides.—Ethy! dichloroacet-
imidate!® and ethyl chloroacetimidate!® were obtained as hy-
drochlorides from the ether solutions of the required nitrile
and an equimolar amount of ethanol by saturating with
HCl. This method failed in the case of ethy! «,«-dichloro-
propionimidate hydrochloride which was formed in a 999,
yield by reaction of the equimolar amounts of «,a-dichloro-
propionitrile, ethano!l and HCl, m.p. 71°. Analytical data
could not be obtained because it was extremely hygroscopic
and decomposition took place after a short period of time at
room temperature. It was utilized immediately for the
preparation of «,a-dichloropropionamidine-HCl.

Amidines.—Trichloroacetamidine (I) was obtained ac-
cording to Dachlauer!” by the reaction of trichloroacetoni-
trile and liquid ammonia in 999, yield, m.p. 44° after re-
crystallization from petroleum ether. Dichloroacetamidine
hydrochloride (V), monochloroacetamidine hydrochloride
(IX )¢ and «,a-dichloropropionamidine hydrochloride (XII1)
were synthesized by treatment of the corresponding imidic
acid ester with 5%, alcoholic ammonia as follows. To 400
ml. of 5% alcoholic ammonia was added with stirring at
—5° one mole of the required ethy! imidate. The mixture
was then kept for 4 hr. at 40° and the precipitate of NH,(Cl
was filtered off. The filtrate was evaporated almost to
dryness and the amidine hydrochloride was precipitated
by addition of 500 ml. of ether. For purification the prod-
ucts were dissolved in ethanol and precipitated with ether.

Monochloroacetamidine. —HC!, m.p. 101-103°, yield
30%.
Dichloroacetamidine.—HCI, m.p. 133°, yield 609%,.

Anal. Caled. for CHNLCLy (163.5): C, 14.71; H, 3.08;
N, 17.14; Cl, 65.08. Found: C, 14.74; H, 3.13; N,
17.08; Cl,64.92.

a,a-Dichloropropionamidine.—HCl, m.p. 132°, yield
10%. dmnal. Caled. for CH:N.Cl; (177.5): C, 20.30;

H, 3.98; N, 15.78; Cl, 59.94.
N, 15.81; Cl, 59.49.

The following procedures are representative of the syn-
theses performed.

Phosgenation of Chloroalkanamidines. 6-Hydroxy-2,4-
bis-(trichloromethyl)-s-triazine Trichloroacetamidine Salt
(II).—An amount of 54 g. (0.33 mole) of trichloroacetami-
dine (I) was added with stirring to 400 ml. of water at 25°.
The amidine dissolved completely upon the addition of ap-
proximately one-fourth of a solution of 20 g. (0.5 mole of
NaOH in 50 ml. of water. The solution was cooled to and
maintained at 5-10° throughout the course of the reaction.
A solution of 25 g. (0.25 mole) of COCl; in 120 ml. of toluene
was added dropwise with efficient stirring until the pH

Found: C, 20.17; H, 4.33;

(10) Melting points are uncorrected (Fisher—Johns); analyses are
by Galbraith Microanalytical Laboratories, Knoxville, Tenn.

(11) L. Bisschopinck, Ber., 6, 731 (1873).

(12) W. Steinkopf and L. Bohrmann, ¢bid., 40, 1638 (1907).

(13) A. Geuther, Jahresber. Fortschr. Chem., 17, 317 (1864).

(14) H. Backuntz and R. Otto, Ber., 9, 1593 (1876).

(15) German Patent 830,640 (1932); Swiss Patent 282,380
(1952).

(16) E. Schmidt, Ber., 47, 2547 (1914).

(17) K. Dachlauer, German Patent 671,785 (1939).

(18) W. Klarer and E. Urech, Hely. Chim, Acte, 27, 1762 (1944),
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reached a value of 6. By alternate addition of phosgene and
more of the above-mentioned NaOH solution, the pH was
maintained at 8~9. Finally, the pH was brought to 6, and
the separated product II was filtered by suction and dried
in vacuo over P.0;; yield 41 g. (74%), m.p. 218-224°,
Purification for analysis was accomplished by dissolving the
product in ethanol with subsequent addition of cold water;
m.p. 222-224°,

2,4-Bis-(dichloromethyl)-6-hydroxy-s-triazine dichloro-
acetamidine salt (VI) and 2,4-bis-(«,a-dichloroethyl)-6-
hydroxy-s-triazine «,a-dichloropropionamidine salt (XIV)
separated from their reaction mixture as viscous resins which
were dried 7n vacuo over PyOs and then recrystallized from
benzene. 6-Hydroxy-2,4-bis-(monochloromethyl)-s-tria-
zine monochloracetamidine salt (X) is soluble in water.
Therefore it was crystallized from the reaction mixture at
—5° and then recrystallized from ethanol. For physical
and analytical data see Table I,

Chlorination of Monohydroxy-s-triazine Salts. 6-Chloro-
2 ,4-bis-(trichloromethyl)-s-triazine (III).—The crude 6-
hydroxy-2,4-bis-(trichloromethyl)-s-triazine trichloroacet-
amidine salt (IT, 30 g.) and POCl; (75 g.) were refluxed at a
bath temperature of 125° for 3 hr., after which excess POCl;
was removed by distillation 7# vacuo. The remaining vis-
cous residue was triturated with a mixture of ice and water
whereupon it formed a solid. The product was dried over
P:O; in vacuo and then extracted with petroleum ether.
The solution was filtered, concentrated to about 30 ml. and
cooled to —15° to recrystallize 21 g. of III, m.p. 56°. 6-
Chloro-2,4-bis-(monochloromethy!)-s-triazine (XI) was pre-
pared similarly and recovered by distillation from the re-
action mixture at 120° and 0.1 mm. after removal of the ex-
cess POCI;.

The chlorination of 2,4-dimethyl-6-hydroxy-s-triazine
acetamidine salt (XVII) (1 g.) with POCl; (8 g.) required
the addition of triethylamine (1 g.). After the mixture was
refluxed for 0.5 hr. the excess POCl; and the 2-chloro-4,6-
dimethyl-s-triazine (XVIII) were removed by distillation
in vacuo., XVIII crystallized in the condenser and, after
cooling, in the distilled POCl; and was recrystallized from
ligroin,

Amination of Monochloro-s-triazines.—A solution of 1 g.
of 2,4-bis-(dichloromethyl)-6-chloro-s-triazine (VII) in 20
ml. of 89, alcoholic ammonia reacted rapidly at 5° to form
2,4-bis-(dichloromethyl)-6-amino-s-triazine (VIII). The
ethanol was evaporated and the product was recrystallized
from water.

A solution of 2 g. of 2,4-bis-(trichloromethy!)-6-chloro-s-
triazine (III) in 20 ml. of ether was added at 0° to 1 g. of
dimethylamine dissolved in 25 ml. of ether. Dimethyl-
amine hydrochloride separated and was filtered off. The
filtrate was evaporated iz vacuo and the 2,4-bis-(trichloro-
methyl)-6-dimethylamino-s-triazine was recrystallized from
petroleum ether.

A solution of 0.3 g. of ethylenimine and 1.19 g. of tri-
ethylamine in 10 ml. of petroleum ether was added with
stirring to a solution of 0.27 g. of dimethyl-chloro-s-triazine
(XVIII) in 10 ml. of petroleum ether. The reaction took
place at room temperature and after 10 minutes the pre-
cipitate of triethylamine hydrochloride was filtered off.
The filtrate was evaporated in vacuo and the 2,4-dimethyl-6-
aziridino-s-triazine obtained was recrystallized from petro-
leum ether.

2,4-Dimethyl-6-hydroxy-s-triazine Acetamidine Salt
(XVII).—A mixture of 4.0 g. of 2,4-bis-(monochloromethyl)-
6-hydroxy-s-triazine monochloroacetamidine salt (X), 4.3
g. of triethylamine, 4 g. of 2% palladium-on-carbon catalyst
and 150 ml. of methanol was shaken at room temperature
with hydrogen. The absorption of 3.0 molar equivalents
of hyvdrogen was completed in 40 minutes. The catalyst
was filtered off by suction and a solution of 1.65 g. of NaOH
in 15 ml. of methanol was added to the filtrate in order to
convert the triethylamine hydrochloride to triethylamine and
sodium chloride. After the precipitated sodium chloride
was filtered off, the filtrate was evaporated to dryness at
reduced pressure. The residue was taken up with ethanol
and precipitated again with ether. The vyield of crude
XVII was 87.5%. The material was purified by sublima-
tion at 160° and 0.1 mm. followed by dissolution in ethanol
and precipitation with ether. The yield was 1.75 g. (68%,)
of product, m.p. 212-213°. The analytical data are given
in TableI. XVII was also prepared by the above procedure
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from 2,4-bis-(dichloromethyl)-6-hydroxy-s-triazine dichloro-
acetamidine salt (VI) in 639, yield and from 6-hydroxy-
2,4-bis-(trichloromethyl)-s-triazine trichloroacetamidine
salt (I1) in 609, yield.

2,4-Dimethyl-6-hydroxy-s-triazine Hydrochloride Mono-
hydrate (XX).—Hydrogen chloride was bubbled into a cold
solution of 2.5 g. of 2,4-dimethyl-6-hydroxy-s-triazine acet-
amidine salt (XVII) in 15 ml. of 969, ethanol for about 15
minutes. The crystalline reaction product was filtered
off and washed with 10 ml. of cold 96%, ethanol to remove
traces of acetamidine hydrochloride. The yield was 1.7 g.
(70%) of product, m.p. 177-179°.

Anal. Caled. for C;H:N,O-HCI-H:O (179.6): C, 33.43;
H, 5.61; N, 23.40; Cl, 19.74. Found: C, 34.21; H, 5.41;
N, 23.79; Cl, 19.71.

2,4-Dimethyl-6-hydroxy-s-triazine (XXI).—A solution of
1.17 g. of 2,4-dimethyl-6-hydroxy-s-triazine hydrochloride
monohydrate (XX) in 15 ml. of methanol was treated with
2.6 ml. of a 109, solution of NaOH in methanol. The meth-
anol was then evaporated 7% vacxo and the residue was sub-
limed at 150° and 0.05 mm. Recrystallization of the subli-
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mate from acetone gave 0.49 g. of product, m.p. 230-231°.

Anal. Caled. for C;HN;O (125.1): C, 47.99; H, 5.64;
N, 33.57. Found: C, 47.95; H, 5.73; N, 33.52.

2,4-Dimethyl-s-triazine (XXII).—A mixture of 300 mg. of
6-chloro-2,4-dimethyl-s-triazine (XVIII), 211 mg. of tri-
ethylamine, 1 g. of 109, palladium-on-charcoal catalyst and
20 ml. of anhydrous ether was shaken at 20° with hydrogen.
The absorption of the theoretical amount of hydrogen was
completed in 5 minutes. The catalyst and the formed tri-
ethylamine hydrochloride were filtered off, and the filtrate
was evaporated under mild vacuum; yield 120 mg. (52%)
of product, m.p. 46°.

Anal. Caled. for CsH;N; (109.1): C, 55.03; H, 6.47;
N, 38.51. Found: C, 54.99; H, 6.50; N, 38.37.

XXI1I was characterized as the dihydrochloride salt by
passing HCl into its ethereal solution. The precipitate is
extremely hygroscopic and immediately forms a monohy-
drate, m.p. 148-150°. Amnal. Caled. for C;H:N3;-2HCL
H;0: Cl,35.62. Found: Cl, 36.12.
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By HENRY RAPOPORT AND EMIL J. VOLCHECK, JR.!
RECEIVED DECEMBER 19, 1955

Desoxycarpyrinic acid and carpyrinic acid, degradation products of carpaine, have been synthesized by application of
the Hammick reaction (decarboxylation of a picolinic acid in the presence of a carbony! compound) to the half-ester aldehyde
of suberic acid. The intermediate carbinol group in the one case was converted to the chloride and thence reduced to

methylene, while in the other case it was oxidized to the ketone and then converted to methylene.

The 5-hydroxy-6-

methylpicolinic acid needed for the synthesis of carpyrinic acid was prepared by carboxylation of 3-hydroxy-2-methylpyri-

dine.

As a result of a recent reinvestigation, the struc-
ture of carpaine, the chief papaya alkaloid, has
been established? by degradative methods as I,
containing the rather unique thirteen-membered
lactone ring fused 2,5- to the piperidine nucleus.
In considering synthetic approaches to this and
related structures, two compounds seemed most
attractive as the objectives of initial synthetic
efforts, These compounds are desoxycarpyrinic
acid (II) and carpyrinic acid (III), the products of
catalytic dehydrogenation, under relatively mild
conditions, of carpaine® and methyl or ethyl* car-
pamate (IV), respectively. The present report is
a description of the synthesis of these two acids.
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The synthesis of desoxycarpyrinic acid was in-
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(4) T. R. Govindachari and N. S. Narasimhan, J, Chem. Soc., 2633
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vestigated first, and the various methods for pre-
paring 2,6-disubstituted pyridines commencing
from the readily available 2,6-lutidine were ex-
amined. Particularly attractive from the stand-
point of economy of steps was the Hammick reac-
tion in which a pyridylcarbinol is formed by decar-
boxylation of a picolinic acid in the presence of a
carbonyl compound.®? The application of this
reaction to the synthesis of desoxycarpyrinic acid
(II) would involve the use of 6-methylpicolinic acid
(V), easily prepared by oxidation of 2,6-lutidine,®
and the half-ester aldehyde of suberic acid (methyl
7-formylheptanocate) (VI).
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