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When anthra[1,2, 5]oxadiazole-6. ll-dione reacts with sodium 
bisulfite, the sulfonic group enters at position 4 in the ring, giving 
6, ll-dihydroxyanthra[1, 2-c] [1, 2, 5] oxadiazole-4-sulfonic acid. "[he 
latter compound is also formed by treating with bisulfite anthra[1, 2-c] - 
[i, 2, 5]oxadiazole-6, ll-dione-5-sulfonic acid, obviously initially 
converted to the 4-sulfonic acid by addition-elimination of a mole- 
cule of bisulfite. The formation of sulfuric monoester observed in 
the couxsr of the work in the reaction of quinona with bisulfitG is 
an example of an addition of a type unusual for carbonyl compounds, 
where a nuclaophilic reagent, the sulfite ion, adds to carbonyl 
oxygen. 

By oxid iz ing  anthra[1 ,  2-e][1,  2, 5 ]oxadiazo le  (1, 2- 
a n t h r a f u r a z a n ,  I), M. V. G o r e l i k  and S. V. Bogdanov 
s y n t h e s i z e d  a n t h r a [ 1 , 2 - c ]  [ 1 , 2 , 5 ] o x a d i a z o l e - 6 ,  11- 
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dione (1, 2 - a n t h r a q u i n o n e f u r a z a n ,  II) [2]. I t  was  of 
i n t e r e s t  to s tudy the p r o p e r t i e s  of t h i s  ketone in 
g r e a t e r  de ta i l .  

I t  was  found that  an thra[1 ,  2-c][1 ,  2, 5 ]oxad i azo l e -6 , -  
l l - d i o n e  (II) r e a c t s  r e a d i l y  with sod ium b i su l f i t e  [3]. 
The r e s u l t a n t  compound III i s  not d e c o m p o s e d  by 
n i t r o u s  o r  c h r o m i c  acid ,  but  c o n v e r t e d  into compounds  
not d i f f e r i ng  g r e a t l y  in c o m p o s i t i o n ,  and is  r e s i s t a n t  to 
f u r t h e r  ox ida t ion .  Th i s  shows that  b i s u l f i t e  does  not 
add to quinone II at  a ca rbony l  group,  s ince  a s  a 
r u l e  a - h y d r o x y s u l f o n i e  a c i d s  a r e  r e a d i l y  d e c o m p o s e d  

* F o r  P a r t  II see  [1]. 

in acid solution [4]. The sulfonic acid IV, prepared by 

oxidation of the bisulfite compound, contains the ~O 

group, its electronic and IR spectra resemble those 

of the starting anthraquinonoxadiazole II (see Figs. 1 

and 2), and obviously it is a derivative of the latter. 

It is improbable that the sulfonic acid group enters 

a ring of the anthraquinone ring system, not joined 

to a heterocyclic ring, since anthraquinone itself 

does not react with sodium bisulfite. Consequently 

the sulfonic acid group could be assumed to be at 

position 4 or 5 on molecule If. The corresponding 

5-su l fon ic  ac id  (V), syn thes i zed  by  ox id iz ing  a n t h r a -  
o x a d i a z o l e - 5 - s u l f o n i c  ac id  (VI) [5] with sod ium d i c h r o -  
m a t e ,  d i f f e r s  f r o m  the compound under  i n v e s t i g a -  
t ion both in r e s p e c t  of the me l t ing  point  of the su l fo-  
ch lo r ide  and IR s p e c t r u m  (Fig .  1), so i t  was  con- 
s i d e r e d  to be e n t h r a l l ,  2-c][1,  2, 5 ]oxad iazo le -6 ,  11- 
d i o n e - 4 - s u l f o n i c  ac id  (IV). F o r  p roof  r e g a r d i n g  the 
sul fonic  ac id  group in the l a t t e r ,  th is  group w a s  
r e p l a c e d  by ch lo r ine  by t r e a t m e n t  with p o t a s s i u m  
c h l o r a t e  in h y d r o c h l o r i c  ac id  solut ion,  and the r e -  
su l tan t  4 - c h l o r o  d e r i v a t i v e  (VII), by t r e a t m e n t  with 
s tannous  ch lo r ide  and sodium hydrosu l f i t e ,  was  
r educe  d to 3-  chlo t o -  1, 2- d i aminoan th raqu inone  (VIII), 
iden t i f i ed  by c o m p a r i s o n  with a s p e c i m e n  p r e p a r e d  by 
an independent  method.  

Reduc t ion  of sul fonic  ac id  IV with s tannous  ch lo r ide  
g ives  the s a m e  compound a s  r e a c t i o n  of quinone II 
wi th  sodium b i su l f i t e .  I t s  IR s p e c t r u m  (Fig .  1) l a c k s  
the ca rbony l  v i b r a t i o n  band,  in a lka l ine  solut ion,  l ike  
a n t h r a q u i n o x a d i a z o l e ,  it  g ives  a b lue  c o l o r ,  while  
a c e t i c  anhyd r ide  c o n v e r t s  i t  to a d i ace ty l  d e r i v a t i v e ,  
so tha t  i t  i s  the hydroquinone  III c o r r e s p o n d i n g  to 
quinone IV. 

The IR s p e c t r a  of q u i n o x a d i a z o l e s  II, IV, and V 
(F ig .  1) c lo se ly  r e s e m b l e  the s p e c t r u m  of a n t h r a -  
quinone.  Bands  connec ted  with h e t e r o c y c l i c  r ing  
v i b r a t i o n s ,  and ly ing  in the range  1610-1450 cm -1 
[6], a r e  o v e r l a p p e d  by the m o r e  in t ense  bands  of the 
a r o m a t i c  r i n g s  of the an thraqu inone .  In t roduc t ion  of 
a su l fonic  ac id  group  into m o l e c u l e  II, r e s u l t s  in r i s e  
of c a r b o n y l  g roup  v i b r a t i o n  f requency ,  p a r t i c u l a r  
with V, to a p p e a r a n c e  of a band in the r ange  1636-  
1620 cm-1,  ev iden t ly  connec ted  with d i s t u r b a n c e  of 
a r o m a t i c  r i ngs ,  and a l so  in tense  sul fonic  ac id  group  
bands  in the r e g i o n s  1240-1210 and 1080-1070 cm -1. 
Due to s u p e r p o s i t i o n  of sul fonic  ac id  group  v i b r a t i o n s  
and OH d e f o r m a t i o n  v i b r a t i o n s ,  the s p e c t r a  of III and 
IX a r e  found to exhib i t  one wide in tense  band at 1200-  
1300 cm -1. 



CHEMISTRY OF HETEROCYCLIC COMPOUNDS 439 

Anthra[ 1, 2- c][ 1, 2, 5] oxadiazole-6, 1 I-dione-4- 
sulfonic acid (IV) in its turn rapidly adds a molecule 
of bisulfite on heating with sodium bisulfite solution. 
The IR spectrum of the resultant "bisulfite compound" 
lacks the carbonyl group band (Fig. I), while its 
electronic spectrum differs from that of the starting 
quinonesulfonic acid by the appearance of an absorp- 
tion maximum in the visible region, near 410 mp 
(Fig. 3). Such peculiarities poorly accord with the 
formula of a product of addition of bisulfite to one of 
the carbonyl groups of the quinone IV. Such a struc- 
ture is also wholly contradicted by the stability to 
alkalies, quite unusual for bisulfite compounds of 
ketone s and quinones; the compound withstands 
boiling in sodium hydroxide solution. It is decomposed 
by mineral acids, but neither sulfurous acid, nor the 
starting quinonesulfonic acid IV is thereby formed, 
instead the product is the hydroquinonesulfonic acid 
III. Controls showed that under similar conditions 
the quinonesulfonic acid is not reduced by the amount 
of sulfurous acid which can be split off from the 
"bisulfite compound," and that hydroquinonesulfonic 

acid III does not react with sodium bisulfite. It must 
also be considered that the product of addition of 
bisulfite to quinonesulfonic acid IV is decomposed 

in acid solution with immediate formation of sulfurous 
acid and hydroquinonesulfonic acid III, so that the 

compound in question is the monosulfuric ester of 
the latter, i.e. it is IX. Such a structure fully ex- 
plains the stability of the compound to alkali, and the 
lack of CO group vibration bands in the IR spectra, 

as well as other properties. 
The correctness of the assumption is confirmed by 

formation of sulfuric acid diester when hydroquinone- 

sulfonic acid Ill, and compound IX are treated with 

chlorosulfonic acid in pyridine. The diester X fluores- 
ces strongly in ultraviolet light, and its electronic 
spectra closely resembles that of the diacetyl deriva- 

tive of sulfonic acid III (Fig. 3). Heating diester X 

with aqueous mineral acid gives hydroquinonesulfonic 

acid III, but at 20 ~ C only one ester group is hydro- 

lyzed, and compound IX results, identical in pro- 
perties, IR, and UV spectra with that obtained from 

quinonesulfonic acid IV and bisulfite. Thus it can be 

taken as proved that the compound IX is the monoester 

of 6, ll-dihydroxyanthra[l, 2-c][I, 2, 5]oxadiazole-4- 

sulfonic acid. 
Anthra[l, 2-c][I, 2, 5]oxadiazole-6, ] l-dione-5- 

sulfonic acid (V) reacts just as easily as sulfonic 

acid IV with sodium bisulfite. It is unexpectedly found 

that this reaction did not give compound XI, but 
monoester IX; acid hydrolysis gave the quinonesulfonic 

acid III, and oxidation gave quinonoxadiazole-4-sul- 

tonic acid IV. Obviously treatment of quinone-5- 

sulfonic acid with sodium bisulfite leads to its con- 

version to sulfonic acid IV, evidently through simult- 

aneous addition-splitting out of a bisulfite molecule~ 

The resultant quinonesulfonic acid IV reacts further 

with bisulfite, giving sulfuric acid monoester IX. 

Addition of a nucleophilic reagent, sodium bisulfite, 

to oxygen of a carbonyl group is unusual. As far as 

can be seen, the literature does not describe any 
case of formation of sulfuric esters by reaction of 
bisulfite with carbonyl compounds. In this connection 
the transformations of anthra[l, 2-c][I, 2, 5]oxadiazole- 
6, ll-dione and its derivatives merit further study. 
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Fig. 1. IR spectra (tabletted withKBr). 
1) Anthra[1,2-c] [I, 2,5]oxadiazole-6, 11- 
dione (If); 2) anthra[1,2-c] [1,2,5]oxadi- 
zole-6, 11-dione-4-sulfonic acid (IV); 
3) anthra[1,2-c] [1,2,5]oxadiazole-6, 
11-dione-5-sulfonic acid (V); 4) 6, 11- 
dihydroxyanthra[1,2-c] [1,2,5]oxadia- 
zole-4-sulfonic acid (HI); 5) sulfuric 
acid monoester of 6,11-dihydroxyan- 
thrall, 2- c] [i, 2,5]oxadiazole-4- sul- 

fonic acid (IX). 

The question of to which oxygen atom of quinone IV 

the bisulfite group adds is so far an open one though 

the position indicated in formula IX seems more 

likely. 

E X P E R I M E N T  

6, 11-Dihydroxyanthra[  1, 2- c] [ 1, 2, 5 ] o x a d i a z o l e - 4 -  
sulfonic acid (III). a) A suspension of 5 g (0.02 mole) 
quinone II in a mixture of 50 ml water, 29 ml 5 M 
NaHSO3, and 1 ml pyridine, were refluxed together 
for 2 hr, under N. After cooling, crystals of Na 
salt Ill were filtered off, washed with NaCl solution, 
then with EtOH, and finally wit h ether, yield 6.50 g 
(87%, somewhat less in the presence of air). The 
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compound is stable in the c rys ta l l ine  state,  but i ts 
aqueous solutions darken on heating, and on adding 
NaOH turn blue or violet, blue flocs separat ing la ter .  

Ig6 4 5 1 /  
40 

l 

Fig. 2. UV spect ra .  
1) Anthra[1,2-c]  [1,2, 
5] oxadiazole-6 ,  ] 1- 
d ione-4-  sulfonic 
acid (IV) (in water); 
2) Anthra[1 ,2-c]  
[1,2,5] oxadiazole-  
6, l l - d i o n e - 5 - s u l -  
fonic acid (V) (in 
water) ; 3) Anthra-  
[1 ,2 -c ] [1 ,2 ,5 ]oxa-  
d iazole-6 ,  l l - d i o n e  

(II) (in EtOH). 

b) A solution of 1 g Na sal t  IV in 50 ml water  was 
boiled for a few minutes af ter  adding 3 g SnC12 in 5 ml 
concentrated acid. Addition of NaC1 gave 0.82 g Na 
sal t  III. Yellow needles,  (ex aqueous EtOH containing 
SnC12). Found: C45.37; 45.06; H 2.71; 2.85; N 7.71; 
7.72; Na 6.22; 6.29; H20 4.64% (vacuum-dr ied  at 110 ~ 
C, over  P205). Calculated for  C14H~N206SNa .H20: 
C 45.17; H 2.42; N 7.53; Na 6.18; H20 4.84%. 

6, 11-Diacetoxyanthra[1,  2-c][1, 2, 5]oxadiazole-4-  
sulfonic acid.  A solution of 3.72 g (0.01 mole) Na sal t  
III in a mixture  of 40 ml Ac20 and 50 ml d imethyl form-  
amide was heated to boiling, and evaporated under 
vacuum to smal l  volume, y ie ld  3.52 g (80%). Minute 
co lo r l e s s  needles .  Found: Na 5.33; 5.41%. Calculated 
for  CIsHIlN2OsSNa: Na 5.25%. 

S-Benzylthiuronium salt .  Color less  elongated plates ,  
mp 238 ~ C (decomp, ex 50% EtOH). Specimens of S- 
benzylthiuronium sal t  obtained from III and by hydro-  
lyzing monoes te r  IX, gave an undepressed  mixed rap. 
Found: C 53.92; 54.00; H 3.85; 4.05; S 10.80; 10.76%. 
Calculated for  C~H~Nr C 53.62; H3.78; S 11.01%. 

Anthra[1, 2-c][1, 2, 5]oxadiazole-6,  11-dione-4-  
sulfontc acid (IV). 5 ml Concentrated HC1 and 4 ml 
30% NaNO~ solution were  added to a suspension of 
3.72 g (0.01 mole) sodium sal t  III in 100 ml water ,  
the whole heated to boiling, and 20 ml sa tura ted  
NaC1 solution added, yield of Na sal t  IV 3.66 g (96%). 
Rhombic or  hexahedral  pale yellow plates ,  (ex water) ,  
very slightly soluble in alcohol.  Addition of sodium 
hydroxide to a solution of the compound gave a brown 
color ,  then a green amorphous prec ip i ta te  separa ted .  
Found: C 45.18; 44.91; H 2.02; 2.17; N 7.50; 7.43; S 
8.52; 8.38; H204.97; 4.48% (dried at 100 ~ C). Cal-  
culated for  C~4HsN20~SNaoH20: C45.41; H 1.89; N 

7.57; S 8.66; H20 4.87%. Sulfonyl chloride: long pa le-  
yellow pla tes ,  mp 224~ ~ C (ex benzene-n-hexane) .  
Found: C1 10.35; 10.22; N 8.19; 8.16%. Calculated for 
C14HsC1NzOsS: C1 10.18; N 8.03%. 

Anthra[1, 2-c][1, 2, 5]oxadiazole-6,  l l - d i o n e - 5 -  
sulfonic acid (V). A solution of 8 g (0.026 mole) 
Na2CraO 7 in 30 ml water  was added to a solution of 
7.00 g .(0.02 mole) Na sal t  VI [5] in 100 ml water  
containing 10 ml concentrated H2SO4, the whole s t i r r ed  
for  20 rain at 80 ~ C, and 15 Na2SO4 added. The p re -  
cipitate was f i l te red off, and r ec rys t a l l i z ed  from 
water .  Yield 4.05 g (52~o), elongated p r i s m s  Na salt  
V, giving a v io le t - r ed  solution with a lkal ies ,  f rom 
which blue fiocs separated.  Found: N 7.11; 7.13; S 
8.12; 7.98; H20 9.07% (dried at 120 ~ C). Calculated for 
C14HsNxO6SNao2HzO: N 7.22; S 8.26; H20 9.27%. Sul- 
fonyl chloride,  yellow rhombic p r i s m s ,  mp 179~ ~ 
C (decomp, ex benzene-n-hexane) .  Found: C1 9.92; 
9.98; N 7.75; 7.95%. Calculated for CI4HsC1N20~S: 
C1 10.18; N 8.03%. 

4- Chloroaathra[1,  2-c][1, 2, 5]oxadiazole-6,  11-dione 
(VII). 40 ml sa turated NaC103 w a s  added, over  a 
per iod of 5 hr ,  to a boiling solution of 3.70 g (0.01 
mole) Na sal t  IV in 100 ml wate r  and 10 ml concen- 
t ra ted  HC1. Yield of quinone VII 2.62 g (92%). Long 
yellow needles ,  soluble in alcohols,  and benzene, 
more  soluble in dioxane and CHC13, mp 246.7~176 C 
(ex AcOH). Found: C1 12.45; 12.46%. Calculated for 
CtIH~C1N20:C1 12.46%. 

6,  l l -Dihydroxyanthra [1 ,  2-c][1, 2, 5]oxadiazole.  A 
solution of 1.25 g (0.005 mole) quinone II in 20 ml 
AcOH was mixed with a solution of 4 g (0.018 mole) 
SnC12 in 5 ml concentrated HC1, and boiled for  5 rain. 

45 f~. 

! 

2oo 300 4~ s00 x.m~ 

Fig.  3. UV spec t r a  (in 
water) .  1) Sulfuric mo- 
noes te r  of 6 ,11 -d ihydro -  
xy[1,2-]  [1 ,2 ,5 ]an thrao-  
xad iazo le -4-su l fon ic  acid 
(IX); 2) sulfur ic  acid di-  
e s t e r  of 6, l l - d i h y d r o -  
xyan th ra [1 ,2 -c ] [1 ,2 ,5 ] -  
oxad iazo le -4-  sulfonic 
acid (X); 3) 6, l l - d i a c e -  
toxyanthra[1 ,2-c]  [1 ,2 ,5 ] -  
oxad iazo le -4-  sulfonic 

acid. 

After  cooling the prec ip i ta te  was f i l t e red  off and 
washed. Yellow needles ,  giving a blue color  with 
aqueous a lka l ies ,  mp 182 ~ C (ex AcOH). Found: C 
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66.89; 66.99; H 3.36; 3.40; N 11.13; 11.40%. Ca lcu la ted  
for  C14HsN202: C 66.68; H 3.20; N 11.13%. Diace ty l  
d e r i v a t i v e ,  c o l o r l e s s  need le s  mp  255 ~ C (ex AcOH). 
Found: N 8.33; 8.47%. Ca lcu la t ed  for  ClsHt2NzOs: N 
8.33%. 

4-  Ch lo ro -6 ,  l l - d i h y d r o x y a n t h r a [ 1 ,  2-c][1,  2, 5]- 
oxad iazo le .  Th i s  was  p r e p a r e d  s i m i l a r l y  to 6, ] l -  
d i h y d r o x y a n t h r a o x a d i a z o l e ,  and i t s  p r o p e r t i e s  w e r e  
s i m i l a r .  O r a n g e - y e l l o w  n e e d l e s ,  mp 2040-205 ~ C. 
Found: C 58.66; 58.88; H 2.53; 2.45; C1 12.27; 12o26%. 
Ca lcu la ted  fo r  C14HTC1NzO~: C 58.64; H 2.44; C1 ]2.38%. 

3- Chloro -  1, 2 - d i a m i n o a n t h r a q u i n o n e  (VIII). A 
m i x t u r e  of 0.3 g (0.001 mole)  4 - c h l o r o - 6 ,  l l - d i h y -  
d r o x y a n t h r a o x a d i a z o l e ,  50 ml w a t e r ,  3 g (0.014 
mole)  Na hydrosu l f i t e ,  and 4 ml  30% NaOH w a s  
s t i r r e d  fo r  20 rain at  60 ~ C, when the c o l o r  tu rned  
f rom b l u i s h - v i o l e t  to y e l l o w i s h - r e d .  A i r  was  p a s s e d  
through the cold  m i x t u r e  for  I hr ,  the p r e c i p i t a t e  
f i l t e r e d  off, and r e c r y s t a l l i z e d  f r o m  ch lo robenzene .  
Yie ld  0 . ]6  g (55%) g o l d e n - b r o w n  p r i s m s  VIII mp 
307~ ~ C. F o r  c o m p a r i s o n  the d i amine  VIII was  
p r e p a r e d  f rom l - b r o m o -  3- c h l o r o -  2 - a m i n o a n t h r a -  
quinone,  s i m i l a r l y  to 3 - b r o m o - 1 ,  2 - d i a m i n o a n t h r a -  
quinone [7], rap 307.5~ ~ C; u n d e p r e s s e d  mixed  
rap. Found:  C1 13.05; 12.93; N 10.08; 10.30%. Ca l -  
cu l a t ed  for  Ct4Hi0C1N202:C1 13.03; N 10.28%. 

Sul fur ic  a c id  m o n o e s t e r  of 6, 1 1 - d i h y d r o x y a n t h r a -  
[1, 2-c][1 ,  2, 5 ] o x a d i a z o l e - 4 - s u l f o n i c  ac id  (IX). a) A 
m i x t u r e  of 3.70 g (0.01 mole)  Na sa l t  IV, 3 ml  4.5 
M NaHSO 3 and 2 ml  w a t e r  was  r e f luxed  for  5 - 1 0  
min unt i l  the so l id  c o m p l e t e l y  d i s s o l v e d ,  then 10 ml  
s a t u r a t e d  solut ion of NaC1 was  added.  A f t e r  12 h r  
the p r e c i p i t a t e  which f o r m e d  (3.52 g) was  s e p a r a t e d  
off, and r e c r y s t a l l i z e d  f r o m  aqueous  EtOH. Yie ld  
2.35 g (44.4%) Na sa l t  IX. The  bu lked  f i l t r a t e s  w e r e  
ac id i f i ed  with HC1, NaNO 2 added,  the m i x t u r e  bo i l ed  
fo r  a few minu tes ,  and cooled .  1.50 g (about 40%) of 
the s t a r t i n g  Na sa l t  IV was  obta ined .  

Na s a l t  IX f o r m e d  s t r a w - y e l l o w  n e e d l e s ,  v e r y  
r e a d i l y  so lub le  in w a t e r ,  and inso lub le  in EtOH. It 
gave a b o t t l e - g r e e n  c o l o r  wi th  FeClq solut ion,  was  
c o m p l e t e l y  r e s i s t a n t  to bo i l ing  with 1 N NaOH, and 
could  be r e c o v e r e d  as  the  o r ange  t r i s o d i u m  sa l t  by 
adding EtOH. 

b) 0.01 mole  Na sa l t  V w a s  t r e a t e d  with NaHSOs, 
a s  d e s c r i b e d  for  IV. C r y s t a l l i z a t i o n  f r o m  w a t e r  gave 
2.46 g (46.5%) compound,  i den t i ca l  in p r o p e r t i e s ,  IR 
and UV s p e c t r a ,  with that  ob ta ined  by method  a). 
Bo i l i ng  with aqueous  HCI c o n v e r t e d  i t  to the  h y d r o x y -  
qu inonesu l fon ic  ac id  III (y ie ld  85%), iden t i f i ed  as  the 
S - b e n z y l t h i u r o n i u m  sa l t  of the  d i a c e t y l  d e r i v a t i v e .  
T r e a t m e n t  with HC1 and NaNO 2 c o n v e r t e d  the c o m -  
pound to a qu inonesu l fon ic  ac id ,  giving a sul fonyl  
c h l o r i d e  (rap 223.5~ ~ C) whose  mp was  u n d e p r e s s e d  
by  a m i x t u r e  wi th  the  su l fonyl  c h l o r i d e  f r o m  IV. 

c) A so lu t ion  of 0.5 g Na sa l t  X in 2 ml  N HC1 was  
kept  a t  20 ~ fo r  5 days ,  unt i l  a t e s t  po r t ion  of the so lu -  
t ion,  d i lu t ed  with EtOH, no l o n g e r  f l u o r e s c e d  b lue  
in UV l ight .  The  so lu t ion  was  f i l t e r e d ,  and EtOH 

added,  to p r e c i p i t a t e  a compound which was  r e c r y s -  
t a l l i z e d  a few t i m e s  f rom aqueous  EtOH. The p r o -  
p e r t i e s ,  IR and UV s p e c t r a  of the compound were  
iden t i ca l  with those  of that  obta ined by method a). 
Found: Na 8.56; N20 14.20% (dr ied  at  110 ~ C). Cal -  
cu la ted  for  CI4H6N209S2Na2.. 4H20: Na 8.71; H20 
13.63%. Af t e r  d ry ing  at ]00 ~ C. Found: C 36.52; 
36.67; H 1.61; 1.78; N 6.16; 6.19; S 14.23%. Calcu-  
l a ted  fo r  C14H6N2OgS2Na2: C 36.84; H ].31; N 6.13; 
S ]4.06%. 

Sulfur ic  d i e s t e r  of 6, l l - d i h y d r o x y a n t h r a [ 1 ,  2 - c ] -  
[1, 2, 5 ] o x a d i a z o l e - 5 - s u l f o n i c  ac id  (X). I g d r i e d  Na 
sa l t  III o r  IX was  added to a m ix tu r e  of 14 ml p y r i d -  
ine and 1 ml  eh lo rosu l fon ic  ac id  at  40~ The r e s u l t a n t  
o range  so lu t ion  was held  at  50 ~ C for  30 rain,  and then 
poured  into 50 ml 5% NaOAc. The py r id ine  and 
w a t e r  w e r e  v a c u u m - d i s t i l l e d  off unt i l  a so l id  began  
to s e p a r a t e ;  th i s  was  then f i l t e r e d  off, and r e c r y s t a l -  
l i z e d  f r o m  aqueous  EtOH. Both  r o u t e s  gave a c o m -  
pound with the s ame  c h e m i c a l  and s p e c t r o s c o p i c  
p r o p e r t i e s .  Pa le  ye l low need le s ,  s l ight ly  so luble  in 
w a t e r ,  and d i m e t h y l f o r m a m i d e ,  inso lub le  in EtOH 
and m o s t  o r g a n i c  so lven ts .  On bo i l ing  with  d i lu te  
HC1, the Na sa l t  III s e p a r a t e d .  Found: C 30.11; 30.11; 
H 1.12; 1.23; N5 .05 ;  5.33; S 17.33; 17.58%. Ca lcu la t ed  
fo r  C14HsN2Oi2SsNa s- C 30.13; H 0.90; N 5.02; S 17.23%. 

The UV s p e c t r a  we re  d e t e r m i n e d  with a SF-4  in-  
s t r u m e n t ,  us ing  so lu t ions  which w e r e  10 -4 and 0.25 o 
�9 10 -4 M; the IR s p e c t r a  w e r e  d e t e r m i n e d  with an IKS- 
14 s p e c t r o m e t e r ,  t ab l e t t i ng  with  KBr .  The a u tho r s  
thank B. E. Z a i t s e v  fo r  a s s i s t a n c e  in d e t e r m i n i n g  and 
ana lyz ing  the IR s p e c t r a .  
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