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Tasre II
BacrrriostaTic AcTiviTy OF 1,3-BENZOXAZINE-2,4-DIONES
Concentra~
tion for
inhibition
Number® Substituents of S.a.
1 3-Phenyl T
3 3-(4-Bromophenyl) T
6 3-(2,4-Dichlorophenyl) M
7 3-(2,5-Dichlorophenyl) +
] 3-(3,4-Dichlorophenyl) M
9 3-(3,3-Dichlorophenyl) M
10 6,8-Dichloro-3-phenyl M
12 6-Bromo-3-(4-chlorophenyl) M
13 3-(2,4,53-Trichlorophenyl) +
14 6-Chloro-3-(3,4-dichlorophenyl) M
16 6,8-Dichloro-3-(3,4-dichlorophenyl) M
17 3-(3,4-Dichlorophenyl)-6-nitro M
18 3-(3,4-Dichlorophenyl)-8-nitro M
% These numbers correspond to those in Table I. " S.a. =

Staphylococcus aureus; -+ represents growth at a concentration
of 1 X 10%. T and M represent no growth at a concentration of
1 X 103 and 1 X 108, respectively.

Anal. Caled. for C,H;CLNO,: Cl, 25.1; N, 4.95. Found:
Cl, 25.2; N, 4.80.

2',4",5'-Trichlorosalicylanilide.—This anilide was prepared in
essentially the same manner as the preceding compound; m.p.
280-281° (from dimethylformamide-ethanol): yield, 63%.

Anal. Caled. for C,;HsCLNO,: N, 4.43. Found: N, 4.60.

3-Phenyl-1,3-benzoxazine-2,4-diones (Table I).—A solution
or a suspension of 0.02-0.1 mole of the salicylanilide in 50 ml. of
pyridine and 30 ml. of acetonitrile was stirred at 2-5° during
the dropwise addition of 1.1 times the equimolar quantity of
ethyl chloroformate. Stirring was continued while the tempera-
ture was gradually increased to 120-125° over a period of 1-2 hr.
and 60 ml. of distillate was collected in a Barrett trap. The resi-
due was cooled, and before it solidified 150 ml. of water and 5 ml.
of coned. hydrochloric acid were added slowly with stirring and
further cooling. After thoroughly stirring the mixture, the crude
product was collected, washed with water, dried and recrystal-
lized after decolorization with activated carbon, if required.

The infrared spectra (Nujol mull) of compounds 1, 3, 15 and 16
were obtained using a Beckman IR-5 spectrophotometer. Exam-
ination of the spectra revealed the presence of two carbonyl
absorptions at 1690 and 1760 cm. ! and the absence of the char-
acteristic NH and OH bands of the salicylanilides.
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Preparative methods for 4,6-diamino-1-aryl-1,2-di-
hydro-2,2-disubstituted-s-triazines (Ia) are well docu-
mented in the literature.
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N><N—R1 Ia, R, = aryl
A Ib, R, =alkyl
H,N N NH;HC

These 1-aryl derivatives of I have been prepared from
Ntaryl-substituted biguanides and aldehydes or
ketones under a variety of conditions.b?? Produects
from these reactions are reported to have antimalarial,!-4
antimicrobial,® antiparasitic,® antitumor® activity and
to be plant growth inhibitors.® This interesting spec-
trum of activity, together with their possible steric
relationship to biguanides with antidiabetic activity
(vide infra), prompted an investigation of the prepara-
tion of the previously unknown®° 4,6-diamino-1-alkyl-
1,2-dihydro-2,2-disubstituted-s-triazines (Ib). These
compounds were then tested for hypoglycemic activity
since they were thought to resemble sterically the
hydrogen bonded, cyclic structure proposed!! for a
known antidiabetic drug, phenethylbiguanide hydro-
chloride (II).

R, Rs -
N><N— Ry HN- " NH

AL A A A

HzN N NH3+C]_ H2N N NH2 cHchzcsHs

Ib cle
I

Modest?® has reported a convenient synthetic tech-
nique for the l-aryl-1,2-dihydro-s-triazines Ia but was
unsuccessful® in an attempt to prepare the 1-alkyl com-
pounds Ib.

HCI
ArNH, + NH,C(=NH)NHCN + R.COR; —— 1Ia

Since attempts to apply the conditions of Modest® to
the cyclization of alkylbiguanides were similarly un-
successful, a variety of other conditions were studied.
This has resulted in the successful synthesis of Ib from
Nt-alkylbiguanides and aldehydes or ketones.

— Ib

RINHC(=NH)NHC(=NH)NH: + R,COR;

The technique is essentially the ‘“two component’”
method of Modest?®®; however, continuous removal of
water from the reaction system and careful control of
acid concentration (15-209 excess over 1 M equivalent
was optimal) were found to be critical factors in this
reaction. All compounds of type Ib were prepared by a
similar technique as illustrated in the experimental
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R R B,
1h-1 CleILCHLC ClIs C
1h-2 CeHsCHaCHs CH3(CHuy)s 11
Ib-4 CsHsCHCH. 3,4--(CHa0:)CiH, 15t
Th-4 CeHsCHCH. CeHn 138
1b-5 CsHsCH.CH: =(CHo)o-CH{CH)~(C 1)y -
Ih-0 CHz(CHa)s p-FCsH, 11
1h-7 (CH3z)o-CH-(C 1) p-FCeHL 1t
Ih-8 CHz-(CHayr p-ClC b3t
Ih-9 CiaHsCHCH p-1'CeHly 11
1b-10 CelI:CTLClly p-CH8Cel1y 11

“ All compounds were recrystallized from ethanol-cther,
ns catalvst (see Experimental section).

seetion for 4,6-diamino-1-amyl-1,2-dihydro-2-(p-fluoro-
phenyl)-s-triazine hydrochloride. Table I summarizes
some representative compounds while Table IT lists in-
frared and ultraviolet data.

Yields in reactions with aliphatic aldehydes were
very low (e.g., Ib-2) while certain other carbonyl com-
pounds (i.e., pyridine-i-carboxaldehyde, p-dimethyl-
aminobenzaldehyde and cycloheptanone) gave unpuri-
flable mixtures. An examination of Table II reveals
that all infrared spectra of Ib exhibit strong peaks near
.4 and 6.6 u, supporting the assignment of Degraw?? of
absorptions due to the triazine ring near 6.40 and
6.60 u.

TapLe I1
SrECTRAL Dara or I

Tltraviolet

(Etbanoly
Contpound Apax 3 Infrared (KBn)" u
Ib-1 246 10650 5.95 6.15 6,35 6.70
Ib-2 245 7200 5,95 6.10 6.35 6.68
Th-3 248 12200 5.96 6.10 6.40 6.70
Ib-4 246 7200 5.96 6.01 6.35 6.71
Ib-5 247 3460 596 6.10 6.50 6.75
Ih-6 250 6780 5.96 6.10 6.40 6.70
1L-7 251 6340 5.96 6,09 6.35 6.62
Ih-% 251 7070 53.95 6.05 6.30 6.66
1b-9 249 S680 5.97 6.10 6.40 6.71
Ib-10 204 20590 5.95 6,10 6.40 6,72

“ Strong intensity bands in all cases.

Compounds of type Ib were administered subcutane-
ously to guinea pigs at 20, 40, or 50 mg./kg. and blood
ghicose levels measured. Blood glucose was determined
on diluted whole blood samples using a micro-adapta-
tion of the method of Hoffman!? on an Auto-Analyzer.
Most derivatives of Ib had little effect on blood glucose
levels, however, Table IIl summarizes those com-
pounds having a mild effect. Increasing doses did not
increase this effect. Ifor comparison, data on phen-
cthylbiguanide hydrochloride are included in Table
[TI. They show that compounds of type Ib do not
approach the potency of phenethylbiguanide as hypo-
glveemic ageuts. Apparently, any similarities in struc-
ture to the eyelie form of IT are either too subtle or are
offset by the possible change in pharmacodynamic prop-
erties due to the difference in basic strength of diamino
dihydrotriazines® as compared to biguanides (e¢.g.,
PR, of 9-10 vs. pK, ca. 12 for the latter).

Possible antitumor activity is presently nnder study

a2y Jo 1 Degraw, L.

hem., 26, 1935 (1961).
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3. Yielil. Carbon, 7, Hylroxen, 7. Nilrogen, ',
“ ", Culed, Funnd Coledd. Founed Caled, IFontel
145 198 20 5010 BNRRE Ton 7.01 218G ENRE
240-2:4) 7 TR oL 8 701 7,62 26072 2
208212 2 ST.R2 AT.97 SRS 4,62 18,71 18,07
7 1% HL TR G0, 606 7.50 T 20,85 20070
19 GO,70 G1.02 780 7.76 20,87 21040
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204200 0 N8VTT AY.04 5,20 Y 20,28 VU, 82
2240 230 Ju T a7T.61 T, 40 HLu2 (RN 180

» Nitrate sults,  Prepared by substituting nitrie acid for hydrochlovie aeid

while no antiviral activity conld be deteeted in repre-
sentative struetures Ih.

Yasiw T
ADMINIRTRATION OoF TR 1o (vwINga Prose

Toll i
('olo- Dose, blowld
nound 1 R R me. ke, glocose”
Ih-1 CHCILCH,  CH, CH; 20 25
) 20)
Ih-2 CeH;CH.CH,  n-CyH; H 20 25
Ih-9 CyH,CH.CH,  p-FC¢H, H 20 22
Ih-10  CH,CH.CH, p-CHRCH, H 40 1N
Phenethvibignanide HCI. 15 40

* Rubentaneous administration. * Pooled valies for 6 animals
at 3 hr. post-administration. Percentage fall from normal blood
ghicose level. ¢ Value for 6 animals at 4 hr. post-administragion.

Experimental

4,6-Diamino-1-amyl-1,2-dihydro-2-(p-fluorophenyl)-s-triazine
Hydrochloride (Ib-6).—In s 250 ml., 3-necked flask under a
Soxhlet extractor containing caleium sulfate was placed 2.08 g.
(0.010 mole) of Ni-(n-amyl)-biguanide hydrochloride, 1.36 g.
(0.011 mole) of p-fluorohenzaldehyde, 0.10 wl. (0.0012 mole) 12
& hydrochlorie acid and 75 ml. of ethanol. The solution was
placed under a nitrogen atmosphere and refluxed for 24 hr. Tests
on reaction samples with copper ammonium sulfate!t solution
showed all biguanide to be gone after approximately 20 hr. of
reflux. Concentration to 25 ml. under vacuwmn and cooling
vielded 0.620 g. (20%;) of white solid in two crops, m.p. 201-203°.
Certain derivatives of Ib required the addition of ether and conl-
ing in order to induce crystallization. An analytical sample was
prepared by recrystallizing from ethanol-ether. Table 1 sun-
marizes physical properties of Ib.
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During the conrse of pharmacological evalnation
of a variety of compounds, 4-(2-diethylaminoethyl)-2-



