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A number  of 7 ,8-bis  ( t r i f luoromethyl)der ivat ives  of tsoal loxazine with the following subs t i t -  
uents in the 10 posi t ion of the r ing were  synthesized:  H, methyl,  f l-hydroxyethyl,  r ibityl ,  
galactyl ,  sorbi tyl ,  and rhamni tyl .  

The synthes is  and sys temat ic  study of monotr i f luoromethyl  der iva t ives  of isoal loxazine,  which a re  
analogs of r iboflavin with a slightly d is tor ted  geome t ry  of the subst i tuents  attached to the phenyl ring, have 
been prev ious ly  repor ted  [1-4]. Replacement  of the methyl  group in the 7 or  8 posit ion of the he te ror ing  
by a t r i f luormethy l  substi tuent  leads to compounds that  a r e  compet i t ive  antagonists  of r ibof lavin [5]. 

In our  development  of sys t emat i c  studies of the in ter re la t ionship  of the chemical  s t ruc tu res ,  phys ico-  
chemical  p rope r t i e s ,  and biological  act iv i t ies  in a number  of r iboflavin analogs, we have synthesized a 
number  of 7 ,8 -b i s ( t r i f luo romethy l )de r iva t ives  (IV) of isoal loxazine.  The introduction of two t r i f luoromethy l  
groups in the flavin molecule  does not give r i s e  to substant ial  changes in the geome t ry  of the molecule .  
At the s a m e  t ime,  the e l ec t ron -accep to r  c h a r a c t e r  of the introduced subst i tuent  may  effect  the e lec t ron  
density distr ibution in the molecule  to a g r e a t e r  extent than in the case  of the monotr i f luoromethyl  analogs 
of r iboflavin.  

Compounds IVa-g were  synthesized by the scheme  presen ted  below. 
R 
I 

CFs-,.~Cl r  X 2 
CF3 ~,/,.~,//~NO2 NIt2"--R" CF3 ~/'-,~.7"-NO~ Raney Ni 

I 11 a-g  I|1 a-g  

R 

Iv a-g 

II--IV a R=H; b R=CHa; c R~CH~,CH~OH; d R= d-ribityl; e R=d-galactyl ;  f R= 
= d-sorbityl; g R=L-rhamnityl  

Substituted o-ni t roani l ines ,  obtained by reac t ion  of n i t rochlorobenzene I with amines  II, were  ca ta -  
lyt ical ly  reduced by acet ic  acid to o-phenylenediamines ,  which were  used, without isolat ion f rom the r e -  
action mixture ,  in the condensation with alloxan. 

Inasmuch as it is known [6] that  the format ion  of products  of incomplete  condensat ion with splitting 
out of one wa te r  molecule  - alloxan an[Is - is poss ib le  in the condensat ion of substi tuted o-phenylenedi-  
amine with alloxan, the e lec t ronic  s pec t r a  of the synthesized analogs were  recorded  to conf i rm the i r  i so -  

*See [1] for  communicat ion VI. 
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alloxazine s t ructure .  As in the case  of riboflavin [7], the UV spect ra  of all of the compounds obtained are  
charac ter ized  by four absorption bands (Table 2). In this case one should note the hypsochromic shift of 
the long-wave absorption bands in the spec t ra  of the bis (trifluoromethyl) derivatives as compared with the 
spect ra  of riboflavin and its monitr i f luoromethyl  analogs [8]; this is associated with the effect of two strong 
e lec t ron-acceptor  t r i f luoromethyl  groups on the r - e l e c t r o n  sys tem of the molecule.  

EXPERIMENTAL 

The UV spectra of alcohol solutions of the flavins were recorded with a Perkin-Elmer 402 spec- 
trophotometer. Thin-layer chromatography (TLC) was carried out on Silufol UV-254 in the following sys- 
tems. A) water-saturated butyl alcohol and B) propyl alcohol-0.2 N NH4OH (3-1). 4,5-Bis(trifluoromethyl)- 
2-nitroehlorobenzene (1) was obtained by the method in [9]. l-Amino-l-deoxyribitol (lid), 1-amino-l-de- 
oxygalactRol (lie), l-amino-l-deoxysorbitol (IIf)and 1-amino-l-deoxyrhamnitol (fig)were obtained as 
syrups by reduction of the phenylhydrazones of the corresponding sugars  [10, 11]. 

4 ,5-Bis( t r i f luoromethyl)-2-ni t roani l ine (IIIa). A solution of 3 g (0.01 mole) of I in 20 ml of ammonia-  
saturated ethanol was heated in an autoclave at 150 ~ for 12 h, af ter  which the mixture was cooled, half of 
the alcohol was removed by evaporation, and the residual solution was diluted with water.  The result ing 
precipi ta te  was removed by filtration and dried to give needles with mp 89-90 ~ {from aqueous ethanol) (in 
agreement  with the l i te ra ture  melting point [9]), 

4,5-Bis ( t r i f luoromethyl)-2-ni t ro-N-methylani l ine (IIIb). A s t ream of gaseous methylamine was bub- 
bled through an ice-cooled solution of 2 g (7 mmole) of ni t rochlorobenzene I in 13 ml of ethanol. A p r e -  
cipitate began to form after  a cer ta in  t ime, after  which methylamine was bubbled through the solution for  
another 30 rain. The precipi ta te  was removed by fi l trat ion and crysta l l ized f rom aqueous alcohol. 

4 ,5-Bis( t r i f luoromethyl)-2-ni t ro-N-(f l -hydroxyethyl)ani l ine (IIIc). A solution of 3 g (0.01 mole) of I 
in 25 ml of ethanol was refluxed with 2 g (0.03 mole) of monoethanolamine for  8 h, after  which the alcohol 
was evaporated until the volume of the mixture was reduced to one third that of the start ing solution. The 
residual solution was diluted with water,  and the result ing yel low-orange precipi ta te  was removed by fil- 
t rat ion and crys ta l l ized f rom aqueous methanol to give p r i sms  of IIIc. 

Nitroanilines (IIId-g, Table 1). A 3-mmole  sample of ni trochlorobenzene (I) and 10 mmole of the 
appropriate  amino alcohol were heated in 50 ml of butanol at 100 ~ for 12 h, after  which the hot solution 
was decanted f rom the resin,  and the solvent was vacuum evaporated. The residue was t reated with hexane, 
and the precipi tated ni troamines were crysta l l ized - IIId f rom h e x a n e - e t h a n o l - a c e t i c  acid (1 : 1 : 1), IIIe 
f rom alcohol (with the addition of benzene), IIIf f rom aqueous ethanol, and IIIg f rom aqueous methanol. 
Compounds IIId-g formed gels during purif ication with the indicated solvents.  

7 ,8-Bis( tr i f luoromethylisoal loxazines (IVa-g, Table 2). A solution of 3 mmole  of the ni troamine in 
50 ml of 98% acetic acid was subjected to reduction in the presence  of one fourth of a teaspoon of an alco-  
holic suspension of Raney nickel. A solution of the result ing o~phenylenediamine was added to a suspen- 
sion of 10 mmole of the alloxan and 10 mmole  of boric  acid in 50 ml of acetic acid (heated to 60~ and the 
reaction mixture was heated at 90 ~ for  1-2 days in the case  of flavines IVa-c and at 30 ~ in the case  of IVd-g. 
The  acetic acid was vacuum evaporated to dryness ,  and the residue was washed with e ther  until the odor 
of acetic acid had vanished. Compounds IVa-c were crysta l l ized f rom aqueous a l coho l - ace t i c  acid, and 
IVd-g were crysta l l ized f rom water .  
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S Y N T H E S I S  O F  3 - A M I N O B E N Z O - 1 , 2 , 4 - T R I A Z I N E  4 - O X I D E S  

E .  Y u .  B e l y a e v ,  L .  M.  G o r n o s t a e v ,  
a n d  V .  A .  L e v d a n s k i i  

UDC 547.567.5 +547.87 

o-Quinone  m o n o o x i m e  guany lhydrazones ,  obtained f r o m  c o p p e r  complexes  of o - n i t r o s o -  
phenols ,  a r e  cyc l i zed  to give the  p r e v i o u s l y  unknown 3 - a m i n o b e n z o - l , 2 , 4 - t r i a z i n e  4-  
oxides .  

1 ,2-Naphthoquinone ox ime  guany lhyd razones ,  obtained f r o m  a -n i t ro so - f l -naph tho l  o r  f l - n i t r o s o - a  ~ 
naphthol  and aminoguanid ines ,  a r e  r ead i ly  cyc l i zed  to the c o r r e s p o n d i n g  2-aminonaphtho[  1 ,2- l ] -  1 ,3,4-  
t r i a z i n e  1-oxides  and 3 - a m i n o n a p h t h o [ 2 , 1 - / ] - l , 2 , 4 - t r i a z i n e  4 -ox ides  [1]. Compounds  of this  s o r t  w e r e  
not f o r m e d  f r o m  o~ni t rosophenol  and 4 - n i t r o s o r e s o r c i n o l .  However ,  we did syn thes i ze  o-benzoquinone  
monoox ime  guany l hyd ra z one s  f r o m  c o p p e r  complexes  of o -n i t r o sopheno l s  [2]. These  guany lhydrazones  
w e r e  ea s i l y  c o n v e r t e d  to the p r e v i o u s l y  undesc r ibed  3 - a m i n o b e n z o - I , 2 , 4 - t r i a z i n e  4 -ox ides  (1-IV, Table  1). 
Compound V was  obtained f r o m  the r ead i ly  a c c e s s i b l e  p o t a s s i u m  sal t  of  2 - n i t r o s o - 4 - m e t h y l p h e n o l  and 
aminoguanid ine  sul fa te  without i so la t ion  of o- to luquinone  monoox ime  guany lhydrazone ,  which is unstable  
at high t e m p e r a t u r e s .  

The  IR s p e c t r a  of t r i a z i n e s  I - V  conta in  in tense  abso rp t ion  bands of the t r i a z i n e  C = N bond (1620- 
1650 c m  -~ [3] and the  N ~ O  bond of h e t e r o c y c l i c  compounds  (1350-1370 e m  -1) [4]. Bands of an NH 2 group 
a re  p r e s e n t  at  3000-3400 c m  -1 [4]. 

The s low c o n v e r s i o n  of the s tab le  c o p p e r  c o m p l e x e s  to the l e s s  s tab le  f r e e  o -n i t ro sopheno l s ,  which 
r e a c t  with e x c e s s  aminoguanidine ,  p r o m o t e s  the f o r m a t i o n  of the guany lhyd razones .  

EXPERIMENTAL 

3-Aminobenzo-l,2,4-triazine 4-Oxides (I-IV). A 10-mmole sample of the copper complex of o-nitro- 
sophenol was shaken at room temperature for I00 h with 70 ml of water, 40 ml of alcohol, I0 ml of 56~ 

T A B L E  1. 3 - A m i n o b e n z o - l , 2 , 4 - t r i a z i n e  4-Oxides  

N-~---N 

C o m -  ' d'% Cal '_~a 1 mp, *C / Foul ., % 
pound R ~' (aqueous] Empirical _ _  Yield, 

ethanol)] formula N ha N ~_n ̀x" lg8 % 

I [ H C1 21 15 CrHsN,C10 28,4 17;8 28,4 18,l t 260 4,70 75 
It CH3 CI 421:CsHzN~C10 26,5 t6,9] 26,6 16,9 1 260 4,68 92 

III Br 22222:23 CrHsN4BrO 23,1 32,71 23,2 33,1 [ 260 4,59 73 
IV CHHS Br CsHzN4BrO 21,6 31,5 21,9 31,41 265 4,66 80 
V CH~ 211 C~H~N~O 31,9 -- 31,8 255 4,71 76 
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