and the precipitated XXI was removed by filtration and washed with water, Compounds XVI, XVII, and XX
(light-brown), XVII (orange), XIX (light-yellow), and XXI (red) were obtained as crystalline substances and
were purified for analysys by crystallization from glacial acetic acid (XVI-XIX) 50% acetic acid (XX), or di-
methylformamide (DMF) (XXT).

1-Phenyl-3-(p-dimethylaminophenylimino)-6,8~-dimethylimidazolino [1,2-flxanthin-2-one (XXII, Table
2). A 1.5-g (0,01 mole) sample of p-nitrosodimethylaniline and two to three drops of piperidine were added
to a suspension of 3.11 g (0.01 mole) of XV in 80 ml of ethanol, and the mixture was refluxed for 24 h. The
solvent was removed by distillation to dryness, and the residue was washed with ether and purified by re-

precipitation from ethanol solution by the addition of ether,

3~Arylazo-6,8-dimethylimidazoline[1,2-f]xanthin-2-ones (XXII1-XXV, Table 2). A mixture of 0,01 mole
of XTI or XV, 2,5-3,5 g of anhydrous scdium acetate, and 0.011 more of arendediazonium tetrafluoroborate
in 25-40 ml of glacial acetic acid was heated on a boiling-water bath for 20-30 min, after which it was cooled
and diluted with 60-80 ml of water. The precipitated azo compounds (XXIII-XXV) were removed by filtration
and washed with water and methanol,

Crystalline XXIII and XXV (yellow) and XXIV (orange) were purified for analysis by crystallization from
glacial acetic acid (XXIV) and DMF (XXIII) or by reprecipitation from DMF by the addition of water (XXV).
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RESEARCH ON RIBOFLAVIN ANALOGS
VIII.* 7-TRIFLUOROMETHYL~-8-CHLOROISOALLOXAZINES

N. A, Plashkina, V. I. Troitskaya, UDC 547.865,7'853
Z. V. Pushkareva, and T, P, Ryapasova

A number of 7-triﬂuoromethyl-S-chIoro-lO-B—isoeilloxazines (where R = H, CH;, CH,CH,0H,
ribityl, galactyl, sorbityl, and rhamnityl) and 7-trifluoromethyl-8-(3-hydroxyethyl)aminoisoal-
loxazines with substituents such as ribityl and 8-hydroxyethyl in the 10 position were synthe-
sized.

Replacement of the hydrogen atoms in a metabolite molecule by fluorine atoms or replacement of a
methyl group by a chlorine atom, which have quite close van der Waals radii, is one of the proven methods for
modification of metabolite molecules.

We have previously reported the synthesis of 7- or 8-mono- and 7,8-bis(trifluoromethyl) analogs of
riboflavin [1]. The aim of the present research was the synthesis of 7-trifluoromethyl-8-chloro derivatives of

*See [1] for communication VII,
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isoalloxazine, which are new analogs of riboflavin and well-known antagonists of riboflavin [2~4], as well as
a study of the possibility of the use of the reactive chlorine atom in 7-trifluoromethyl-8-chloroisoalloxazine
for the synthesis of a number of 8-amino derivatives of isoalloxazine, the interest in which is due to data on
the high antivitamin activity of 8-amino- and 8-ribitylamino-8-norriboflavin [5].

The synthesis was carried out via the scheme presented below:

CFy X NO,
L \
.
7 . R R R R }

t

-
‘ |
3 i
a | Raney Ni “‘j@r”“ “N]@[N” Raney Ni "NJ@:N“
H, N
CE Xy NH,J " R NOo, CF NO, CF, NH, |

H a-g v / "
OLNH \ /0 N
: ! il 1 L

o
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o /N\fo H,cHenon NS | /N\(O
F N AN ] CF XN AN
CF, N i 3 : T
0 0
a-g vi, vil

1I—1V a R=H; b R=CHs; ¢ R=CH;CH,OH; d R=ribityl; e R=galactyl; f R_=s}orbit01;
g R=rhamnityl; V R=CH,CH,OH; VI R‘=R=CH,CH,OH; VII R=rtibityl,
R’=CH,CH;0H
Only the chlorine atom in the 4 position undergoes replacement in the reaction of 2,4-dichloro-5-nitro-
1-trifluoromethylbenzene I [6] with ammonia or alkylamines under mild conditions to give nitroanilines III
(Table 1), reduction of which and subsequent condensation with alloxan gives 7-trifluoromethyl-8-chloroisoal-
loxazines IV (Table 2).

Replacement of the chlorine atoms in I by a f-hydroxyethylamine residue under more severe conditions
leads to diamine V.

In an attempt to synthesize 8-alkylamino-substituted isoalloxazines via the scheme presented above
starting from V we obtained a complex mixture of reaction products, from which a small amount of 7-tri-
fluoromethyl-8-(8 ~hydroxyethyl) amino-10-(8 -hydroxyethyl)isoalloxazine (VI) was isolated by thin-layer chroma-
tography (TLC).

The UV spectra of IVa-g, VI, and VII are characterized by three absorption bands (Table 2), As one
should have expected, a hypsochromic shift of the middle band due to the introduction of the electron-acceptor
CF; group is observed in the spectra of 7-trifluoromethyl-8-chloroisoalloxazines as compared with the spectra
of riboflavin, The introduction of an alkylamino group into the isoalloxazine molecules leads to deepening of
the color and bathochromic shift of the long-wave absorption bands (451 nm for riboflavin) [7].

EXPERIMENTAL

The UV spectra of alcohol solutions of the flavins were recorded with a Perkin-~Elmer 402 spectrophoto-
meter, Thin-layer chromatography (TLC) was carried out on Silufol UV-254 in the following systems: A)
water-saturated butyl alcohol; B) propyl aleohol—0.,2 N NH,0H (3:1),

2-Chloro-4-amino-5-nitro-1-trifluoromethylbenzene (Iila). A solution of 1 g (4 mmole) of T in 10 ml
of ethanol saturated with ammonia was heated at 150° for 8 h, after which it was cooled, and the alcohol was
partially evaporated. The residue was diluted with water, and the resulting precipitate was removed by fil-
tration and dried, Recrystallization from aqueous alcohol gave yellow plates.

2-Chloro-4~methylamino-5-nitro-1-trifluoromethylbenzene (ITfh). A stream of methylamine was bub~
bled through an ince -cooled solution of 1 g (4 mmole) of 2,4~dichloro-5-nitro-1-trifluoromethylbenze ne in
10 ml of ethanol. A precipitate began to form after a short time, Methylamine was bubbled through the mix-
ture for another 20 min, after which the precipitate was removed by filiration. Dilution of the filtrate with
water yielded an additional amount of nitro amine IlIb. Recrystallization from agqueous methanol gave plates
of II1b.
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2-Chloro-4-(8 -hydroxyethyl) amino-5-nitro-1-trifluoromethylbenzene (illic). A solution of 0.5 g (8 mmole)
of monoethanolamine in'3 ml of methanol was added to a solution of 1 g (4 mmole) of dichloro-1-trifluoro-
methylbenzene I in 7 ml of methanol, and the mixture was refluxed for 10 min. It was then diluted with 20
ml of water, and the resulting precipitate was removed by filtration and dried. Recrystallization from aque-
ous ethanol gave plates of IIlc.

Trifluoromethylbenzenes (ITId-g). A mixture of 5 mmole of I and 10 mmole of the appropriate glycamine
in 30 ml of ethanol was refluxed for 5 h, and the resulting precipitate was removed by filtration. The alcohol
was vacuum evaporated to one-fourth of the original volume of the mixture, and the residue was diluted with
water to give an additional amount of the nitro amine., Compounds ITd, { were crystallized from aqueous ethanol,
and ITle, g were crystallized from ethanol,

2,4~Bis (8-hydroxyethyl)amino-5-nitro-1-trifluoromethylbenzene (V). A solution of 3.2 g (50 mmole) of
monoethanolamine in 15 ml of butanol was added to a solution of 2.6 g (10 mmole) of trifluoromethylbenzene
I in 15 ml of butanol, and the mixture was refluxed for 6 h, The solvent was partially evaporated, and the
residue was diluted with water. The resulting precipitate was removed by filtration and crystallized from
methanol to give a mixture of V and IfIc, which were separated through their different solubilities in ethanol.
Workup gave 1.43 g of V and 0.6 g of ITlc.

7-Trifluoromethyl-8-chloroisoalloxazines (IVa-g). A solution of 2 mmole of nitro amines IITa~g in 50
ml of acetic acid was reduced in the presence of Raney nickel. The solution was filtered to remove the catalyst,
and the solution of the o-phenylenediamine was added to a suspension of 6 mmole of alloxan and 6 mmole of
boric acid in 50 ml of acetic acid. The resulting solution was heated at 60° for 6 h in the case of TVa and at
25° for 1-2 days in the case of flavins TVb-g. The solvent was vacuum evaporated to dryness, and the residue
was washed with ether until the odor of acetic acid vanished. Isoalloxazines IVa-bh were crystallized from
alcohol~water—acetic acid (1:1:1), and IVc-g were crystallized from water and water—acetic acid.

7-Trifluoromethyl-8-alkylaminoisoalloxazines (VI, VII). A mixture of 1 mmole of 8-chloroisoalloxazines
IVe, d and 2.5 mmole of monoethanolamine in 15 ml of dimethylformamide (DMF) was heated with vigorous
stirring at 120° for 5 h., The DMF was removed by vacuum distillation, and the residue was crystallized from
methanol and ethanol. The physical constants, spectral characteristics, and yields of VI and VII are represented
in Table 2,
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