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1 0 - M e t h y l - 2 - c h l o r o - a n d  2 -ch lo ro -3 -me thy l -3 ,4 -d i azaphenoxaz ines  as well as 2 -oxo-3 ,10-  
d imethy l -2 ,3 -d ihydro-3 ,4 -d iazaphenoxaz ine  were  obtained by methyla t ion Of 2 - ch lo ro -3 , 4 -  
d iazaphenoxazines .  Depending on the conditions, alkylation of 2 -ch lo ro -3 ,4 -d iazaphenoxaz -  
ine with fi -d ie thylaminoethyl  chloride gave 1-e thyl imidazol ino [1' ,2' :1,2 ]pyridazo [3,4-b]-  
1 ,4-benzoxazine or 2 -e thoxy-10- ( f l -d ie thy laminoe thy l ) -3 ,4-d iazaphenoxaz ine .  A number  of 
10-a lky l -  and 10-d ia lky laminoa lky l -2 -ch lo ro -3 ,4 -d iazaphenoxaz ines  were  obtained by con-  
dens ation of 3 ,4 ,6 - t r i ch lo ropyr idaz ine  with subst i tuted o-aminophenols .  

In a continuation of our  r e s e a r c h  on the synthes is  of 3 ,4-diazaphenoxazine der iva t ives  we have ob- 
tained 2 - c h l o r o - 1 0 - a l k y l -  and 2 -ch lo ro-10-d ia lky laminoa lky l -3 ,4 -d iazaphenoxaz ines  (II, V-VII,  and XI-XIII) ,  
which are  in t e rmed ia te s  for  the synthes is  of subs tances  with potential  pharmaco log ica l  act ivi ty.  Compounds 
II, V-VII,  XI-XIII ,  and XVI were  synthes ized  f rom o-aminophenol  via two schemes :  
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Three  subs tances  (II-IV) were  isola ted by the condensat ion of o-aminophenol  with 3 ,4 ,6 - t r i ch lo ro -  
pyr idazine  [3] and subsequent  methyla t ion  of the resul t ing  2-ch loro-3 ,4-d iazaphenoxaz ine  (I) with methyl  
iodide in the p re sence  of sodium alkoxide. According to the i r  e l e m e n t a r y  composi t ion,  H and III  c o r r e -  
sponded to monomethyl  de r iva t ives  of I;  according to spec t roscop ic  data and e l e m e n t a r y  analys is ,  IV c o r r e -  
sponded to 2 -oxo-2 ,3 -d ihydro -3 ,10 -d ime thy l -3 ,4 -d iaz  aphenoxaz ine; IV was als o obtained by a l te rnat ive  
synthes is  f rom 2-oxo-2 ,3 -d ihydro -10-methy l -3 ,4 -d iazaphenoxaz ine  [4-6]. 

One of the monomethyl  de r iva t ives  of I {II) was an a lmost  co lo r l e s s  compound with mp 206-207~ the  
UV spec t rum of which coincided with the UV spec t rum of I (Fig. 1). Compound 1I was also obtained by the 
condensat ion of 2-methylaminophenol  with 3 ,4 ,6 - t r i eh loropyr idaz ine .  On the bas i s  of these  resu l t s ,  we a s -  
sumed  that  II is 2 -ch lo ro -10-me thy l -3 ,4 -d iazaphenoxaz ine .  

* See [1] for communica t ion  11. 
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Fig.  1. UV s pec t r a  (in alcohol): 1) 9 . -chloro-a ,4-diazaphenoxazine  
(i); 2) 2-chloro-10-methyl -3 ,4-diazaphenoxaT. ine  (1I); 3) g - e h l o r o - 3 -  
methyl -3 ,4-d iazaphenoxaz ine  (iII); 4) 2 -oxo-9 . ,3 -d ihydro-10-methy l -  
3 ,4-diazaphenoxazine (IV); 5) 1-e thyl imidazol ino [1' ,2' : l , 2 ]pyr idazo-  
[3,4-b] -1 ,4-benzoxazine  (VIII) ; 6) 2-oxo-2,3-dLhydro-1 0-fi -d ie thyl -  
aminoe thy l -g ,4 -d iaz  aphenoxazine (X). 

The second monomethyl  der iva t ive  of {11I) with mp 183-184 ~ was br igh t -ye l low.  A ba thochromic  shift  
of the long-wave absorpt ion band by 42 nm as c o m p a r e d  with the UV spec t r a  of I and II was obse rved  in the 
UV spec t rum of III .  F o r  this compound we p roposed  the second of two poss ib le  s t r u c t u r e s ,  viz . ,  the 2-  
ch lo ro -3 -me thy l -3 ,4 -d i azaphenox  azine s t ruc tu re .  

The methyla t ion of I with methyl  iodide proceeded  at the 10-posi t ion in r a t h e r  high yield (66g). The 
yields  of 10-alkyl  de r iva t ives  dec r ea s e  with inc reas ing  length of the alkyl rad ica l  on alkylation with other  
alkyl ha l ides .  The yields  of V-VII  did not exceed  14.7-30%, r e spec t ive ly .  

T r e a t m e n t  of I with diethylaminoethyl  chlor ide in the p re sence  of 1 mole  of sodium ethoxide gave 20~ 
of a b r igh t -ye l low subs tance  of the composi t ion  C14H14N40 , which, f rom the UV and PMR spec t r a l  data,  was 
an i in idazol inopyridazobenzoxazine der iva t ive  (VIII). It  is  poss ib le  that the format ion  of VIII p roceeds  
through a qua te rnary  sa l t  (VIIIa) [7]. 
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Alkylation of I with die thylaminoethyl  chlor ide in the p re sence  of 2 moles  of sodium ethoxide gave {as 
the dipicrate)  a compound of the composi t ion  C18H24N402 �9 2C6HaN30 ? (IX). Success ive  t r ea tmen t  of IX with 
concent ra ted  HC1 and K2CO 3 gave 2-oxo-2 ,3-d ihydro-10- f i  -d ie thylaminoethyl -3 ,4-d iazaphenoxazine  (X) [4]. 
The UV s p e c t r u m  of X coincided a lmos t  comple te ly  with the UV s p e c t r u m  of IV. An absorpt ion band at 1650 
cm -* was obse rved  in the IR s pec t rum  of this compound.  It is poss ible  that  X is fo rmed  via the following 
s t h e m e :  

I) CI(CH.~ )2N(C .,t|'., ) 

2) C6HaNaO7 

/Coil,. a 
CII ell, N~ c2H5 / Ctl2Cll N~ 
[ 2 2 C: , I | .  ] 2 C2II S 

(~ , 2) K:cO a ~<~.<,L'- 0 -'x-,"n/n H 

Ix 2 Cull ~N30 X 
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T A B L E  1. 

R 
I 

mp (crystallization Empirical formula 
Comp. n solvont) ~ 

II 
V 

VI 
VII 
XI 

XI �9 2HCI 
XII 

XII �9 2HC1 
XIII. HCI 

XVI 

CHa 
C2H5 
C3H7 
C4H9 

(CH2) ~,N (CH3) 2 
(CH2) 3N (CH3) 2 
(CH2)~N(CH3)2 
(CH2) 2N (CH3) 2 
(CH2) ~N (C2H5)2 

CH2C6H~ 

206--207 ( DMF ) 
196,5--197,5 (DMF)  
160--162 ( euhyl acet~m) 
154--155 ( ethyl a c e m m )  
173--174 (L~propyl alco) 
251--252 {decomp.) 
167--168 (ethanol) 
263 (:lee.) 
271--272 (dec.aqueous 

ethanol) 
229,5--23(},5 (eflaano) 

CIIHsC1N30 
C12HIoCIN30 
C18H12CIN30 
CI4H14CIN3O 
CIsHITC1N40 
CI~H17CIN40 �9 2HC1. H20 
C14H15CIN40 
CI4HIsCIN40 �9 2HCI. H20 
CI6HIgCIN40 �9 HCI 

ClzHI2CIN30 

C o m p o u n d  

II 
V 

VI 
VII 
XI 

X1.2HC1 
XII 

XII �9 2HCI 
XIII ,HCI 

XVI 

56,6 
58,7 
59,7 
60,4 
59,2 

5g 
54,0 
65,5 

Bound % 
H CI 

3,6 15,2 
4,3 
4,6 1~,6 
5,2 1'~,8 
5,6 11,5 

H20--4 26,8 
5,4 12,8 
--  27,5 
5,8 19,8 

�9 3,8 11,6 

17,9 
17,0 
16,1 
15,2 

14,6 
19,4 
14,7 
15,7 
13,3 

C a l c  % 
I 

C I H C[ 

56,6 3,4 15,2 
58,2 4,1 
59,7 4,6 l&-,7 
61,0 5,1 12,9 
59,1 H25~4,5 11,6 

- -  26,9 
57,8 5,2 12,2 

27,9 5 ,o 5; 200 
65,9 3,9 11,4 

18,0 
17,0 
16,1 
152 

1 ,2 
19,3 
14,7 
15,8 
13,6 

Yield, % 

61,5 (34,5) 
45,5 ( 15,9} 
21,6 (10,5) 
20,5 (7,7) 
44 (9,7) 
43,8 

31 
36 
5,8 

* The  y i e l d  i n d i c a t e d  i s  b a s e d  on o - a m i n o p h e n o l  fo r  s y n t h e s i s  
t h r o u g h  b e n z o x a z o l i n e ,  whi le  the  y i e l d  g iven  in p a r e n t h e s e s  i s  b a s e d  
on o - a m i n o p h e n o l  for  s y n t h e s i s  t h r o u g h  a l k y l a t i o n  of I .  

P r o n o u n c e d  r e s i n i f i c a t i o n  of the  r e a c t i o n  m a s s  was  o b s e r v e d  d u r i n g  the a l k y l a t i o n  of  I wi th  7 - d i m e t h y l -  
a m i n o p r o p y l  c h l o r i d e  in d i m e t h y l f o r m a m i d e  in the  p r e s e n c e  of s o d i u m  a m i d e ,  and 2 - c h l o r o - 1 0 - y - d i m e t h y l -  
a m i n o p r o p y l - 3 , 4 - d i a z a p h e n o x a z i n e  {XI) was  i s o l a t e d  in  on ly  18.6% y i e l d .  

In  connec t i on  wi th  the fac t  tha t  the  a l k y l a t i o n  of I gave  V - V I I  and XI in low y i e l d s ,  whi le  2 - c h l o r o - 1 0 -  
/ ~ - d i m e t h y l a m i n o e t h y l - 3 , 4 - d i a z a p h e n o x a z i n e  (XII) and 2 - c h l o r o - 1 0 - f i - d i e t h y l a m i n o e t h y l - 3 , 4 - d i a z a p h e n o x -  
az ine  cou ld  not  be ob ta ined ,  we a t t e m p t e d  to  s y n t h e s i z e  t h e s e  c o m p o u n d s  f r o m  the  c o r r e s p o n d i n g  a l k y l -  o r  
d i a l k y l a m i n o a l k y l  d e r i v a t i v e s  of o - a m i n o p h e n o l  (XV) and 3 , 4 , 6 - t r i c h l o r o p y r i d a z i n e  in the  p r e s e n c e  of a l k a l -  
ine  a g e n t s .  The  s t a r t i n g  s u b s t a n c e s  fo r  the  p r e p a r a t i o n  o f  XV w e r e  N - a l k y l -  o r  N - d i a l k y l a m i n o a l k y l b e n z o -  
a z o l o n e s  (XIV). The  l a t t e r  w e r e  s u b j e c t e d  to  a lka l i ne  h y d r o l y s i s ,  and the  XV f o r m e d ,  wi thout  i s o l a t i o n  f r o m  
the r e a c t i o n  m a s s ,  w e r e  c o n d e n s e d  wi th  3 , 4 , 6 - t r i c h l o r o p y r i d a z i n e .  T h i s  m e t h o d  was  u s e d  to ob t a in  h igh  
y i e l d s  of I I ,  V-VI I ,  XI -XI I I ,  and XVI (Table  1).  The  UV s p e c t r a  of V-VI I  and XI -XI I I  c o i n c i d e d  c o m p l e t e l y  
wi th  the  UV s p e c t r a  of I and I I .  

E X P E R I M E N T A L  

B e n z o x a z o l o n e .  T h i s  was  o b t a i n e d  in  90% y i e l d  by  the m e t h o d  in [8]. 

3 - M e t h y l b e n z o x a z o l o n e  (XIV, R = CH~). D i m e t h y l  su l f a t e  [82 g (0.65 mole ) ]  was  added  wi th  s t i r r i n g  at  
20-25 ~ to a so lu t i on  of  80 g (0.593 mole )  of b e n z o x a z o l o n e  in 400 m l  of 6% aqueous  s o d i u m  h y d r o x i d e ,  the  
m i x t u r e  was  a l l owed  to s t a n d  for  1 h,  and the p r e c i p i t a t e  was  f i l t e r e d ,  w a s h e d  wi th  w a t e r ,  and d r i e d  to  g ive  
75.5 g (85.5%) of  XIV wi th  m p  85-86 ~ Found  %: C 64.7; H 4.8;  N 9.4.  CsHTNO 2. C a l c u l a t e d  %: C 64.4; H 
4.7;  N 9.4.  

2 - C h l o r o - 1 0 - m e t h y l - 3 , 4 - d i a z a p h e n o x a z i n e  {II) [2]. A. A m i x t u r e  of 29.8 g (0.2 mole )  of XIV (R = CH3) 
and 40 g (0.6 mo le )  of 85% p o t a s s i u m  h y d r o x i d e  in 240 m l  of e thano l  was  r e f l u x e d  fo r  1 h, a f t e r  which  36.7 g 
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(0.2 mole) of 3 ,4 ,6- t r ichloropyr idazine  in 100 ml of ethanol was added dropwise,  and the mixture was r e -  
fluxed for another 5 h. The precipitate that formed on cooling was fil tered, washed with water  and ethanol, 
and dried to give 37.4 g (80%) of II with mp 206-207 ~ (from DMF). UV spect rum,*  ~max,  nm (iog~): 226 
(4.54); 358 (3.98). Found%: C 56 .6 ;H 3 . 6 ; C l 1 5 . 2 ; N  17.9. C11HsC1N30. Calculated%. C 56.6;H 3.5;C1 
15.2; N 17.6o 

B. A mixture of 3.6 g (29 mmole) of XV (R = CH3), 5.3 g (29 mmole) of 3 ,4 ,6- t r ichloropyridazine,  and 
9.3 ml (67 mmole) of t r ie thylamine in 25 mI of ethanol was refluxed for 6 h and cooled, and the result ing 
precipi tate  was fil tered, washed with water  and ethanol, and dried to give 5.34 g (79%) of II. 

2-Chloro-10-e thyl -3 ,4-diazaphenoxazine  (V). A mixture of 27 g (0.2 mole) of benzoxazolone in 30 ml 
of ethanol, 31.2 g (0.2 mole) of ethyl iodide, and 13.2 g (0.2 mole) of 85% potassium hydroxide in 70 ml of 
ethanol and 8 ml of water  was refiuxed for 3 h, cooled, a hot solution of 40 g (0.6 mole) of 85% potassium 
hydroxide in 100 ml of ethanol was added, and the mixture was refluxed for 1 h. A hot solution of 36 g 
(0.195 mole) of 3 ,4 ,6- t r ichloropyr idazine  in 60 ml of ethanol was then added gradually at 60-70 ~ and the 
mixture was refluxed for  another 6 h. The react ion mass  was cooled, the precipitate was filtered, washed 
with ethanol and water ,  and dried to give 25 g (50.5%) of V, which was soluble on heating in ethanol and ethyl 
acetate.  

Products  VI, VII, and XVI were s imi la r ly  obtained in 24, 22.8, and 6.5% yields,  respect ively  (based on 
benzoxazolone).  

2--Chl. .oro-10-y-dimethylaminopropyl-3,4-diazaphenoxazine (XI). A solution of 67.5 g (0.5 mole) of 
benzoxazolone in 100 ml of absolute ethanol was added at 80 ~ to a solution of sodium ethoxide prepared  
f rom 23 g (1 g-atom) of Na in 320 ml of absolute ethanol, the mixture was s t i r red  for 5 min, and 83.5 g (0.5 
mole) of 94.9% y-d imethylaminopropyl  chloride hydrochlor ide was added. The mixture was refluxed for 2 h, 
cooled to 40-50 ~ a solution of 100 g (1.5 mole) of 85% potassium hydroxide in 43 ml of water ,  was added, 
and the mixture was refluxed for 2 h. A solution of 91.7 g (0.5 mole) of 3 ,4 ,6- t r ichloropyr idazine  in 145 ml 
of alcohol was added gradually to the react ion mass  (cooled to 60-70~ and the mixture was refluxed for 5 h, 
cooled to 20-25 ~ and allowed to stand for 12 h for  crys ta l l iza t ion.  The precipitate was fil tered, washed 
with 500 ml of 5% aqueous sodium hydroxide and water,  and dried to give 74 g (48.7%) of XI, which was sol -  
uble on heating in alcohol, ethyl acetate,  and acetone. 

Products  XII and XIII were s imi la r ly  obtained in 34.6 and 40% yields, respect ively  (based on benz- 
oxazolone). 

Methylation of 2-Chloro-3,4-diazaphenoxazine (I). A total of 2 ml (33 mmole) of methyl iodide was 
added slowly at room tempera tu re  with s t i r r ing  to 6.6 g (30 mmole) of I in a sodium ethoxide solution p r e -  
pared f rom 0.76 g (0.033 g-atom) of Na and 80 ml of absolute ethanol. After  40 min, the precipitate was 
fi l tered,  washed with a small  amount of cooled alcohol and water ,  and dried to give 5.1 g of product .  This 
was refluxed with 30 ml of ethyl acetate, and the precipi tate  (4.2 g) was f i l tered and refluxed in 135 ml of 
ethanol. The insoluble residue was f i l tered to give 0.3 g (4.6%) of 2 -oxo-2 ,3-d ihydro-3 ,10-d imethy l -3 ,4 -  
diazaphenoxazine (IV) as a co lor less ,  crys ta l l ine  substance with mp 254-255 ~ (from DMF). UV spect rum,  
kmax ,  nm (IogE): 235 (4.60), 340 (4.01). IR spec t rum:?  vCO 1655 cm -1. Found%: C 62.9; H 5.0; N 18.3. 
C~2HI~N302. Calculated %: C 62.9; H 4.8; N 18.3. Cooling of the alcoholic mother  l iquor yielded 2.45 g 
{34.9~c) of II, which was identical to that descr ibed above. 

The ethyl acetate mother  l iquor was evaporated,  and the residue was washed with alcoholic sodium 
ethoxide and crys ta l l ized  f rom isopropyl  alcohol to give 0.3 g of a substance with mp 162-168 ~ whose alco-  
hol solution was chromatographed on a plate with activity II A1203 (in benzene). The br ight-yel low layer  
with Rf  0.4 was separated,  and the substance was leached out with alcohol. The alcohol was removed by 
distil lation to give 0.1 g (1.4%) of 2-chloro-3-methyl -3 ,4-d iazaphenoxazine  (HI) as br ight-yel low c rys ta l s  
with mp 183-184 ~ (from ethyl acetate). UV spect rum,  ~ m a x ,  nm (ioge).  234 (4.32), 400 (4.06). Found %: 
C 56.6; H 3.6; C1 15.4; N 18.2. CllHsC1N30. Calculated %: C 56.6; H 3.5; C1 15.7; N 18.0. Compound 11 
was obtained in 66% yield by refluxing I with ethyl iodide for 5 h. 

Compounds V-VII were s imi la r ly  obtained in 30.3, 20, and 14.W/c yields, respect ively .  

* The UV spec t ra  were obtained f rom ethanol solutions.  
? The IR spec t ra  were obtained from minera l  oil suspensions.  
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1-Ethyl imidazol ino  [1' ,2' :1,2 ]pyridazo [3 ,4-b] - l ,4 -benz  oxazine (VIII). F re sh ly  dist i l led fi -diethyl  amino-  
ethyl chlor ide  [5.4 g (44 mmole)]  was added dropwise  with s t i r r i ng  to 4 g (I.8 mmole)  of I in a solution of 
sodium ethoxide [from 0.42 g (0.18 g -a tom)  of Na and 20 ml of absolute ethanol], the mix ture  was cooled, 
the prec ip i ta te  was f i l te red,  and the f i l t ra te  was vacuum evapora ted .  The res idue  was ex t rac ted  with benz-  
ene, and the oily res idue  obtained on evapora t ion  of the benzene was t r i t u ra t ed  with e ther  to give 0.97 g 
(20.9%) of b r igh t -ye l low c r y s t a l s  of VIII with nap 177-177.5 ~ (from alcohol) that  were  soluble in alcohol and 
benzene and insoluble in wa te r .  UV spec t rum,  Xmax, nm (log ~): 250 (4.62); 275 (3.51); 296 (3.60); 315 
(3.54); 390 (4.35). PMR spec t rum (in acet ic  acid), *ppm: t r ip le t  1.33 (CH3); quar te t  3.40 (CH~); t r ip le t s  
3.82 and 4.60 (CH2-CH2); singlet  6.05 (H). Found%: C 66.1; H 5.8; N 22. C14H14N40. Calcu la ted%:  C 
66.1; H 5.6; N 22.0. The hydrochlor ide  of VIII was obtained as a b r igh t -ye l low substance  with mp 298-299 ~ 
(decomp.) .  Found %: Ct 11.4; N 18.6. C14H~4N40 �9 HC1 �9 H20. CalcuIated %: C111.5;  N 18.1. 

2 -Ethoxy-10- ( f i -d ie thy laminoe thy l ) -3 ,4-d iazaphenoxaz ine  Dip icra te  (IX). F r e s h l y  dis t i l led f i -d ie thy l -  
aminoethyl  chlor ide  [10.8 g (80 mmole)]  was added with s t i r r i ng  to a mix ture  of 12 g (55 mmole)  of I in a 
solution of sodium ethoxide p r e p a r e d  f r o m  2.5 g (108 g-a tom)  of Na in 40 ml  of absolute ethanol, and the 
mix tu re  was ref luxed for  3 h and cooled.  The prec ip i ta te  was f i l te red,  and the f i l t ra te  was evapora ted  in 
vacuo.  The oily res idue  was t r ea t ed  with wa te r ,  the unchanged I (4.01 g) was f i l tered,  and the f i l t ra te  was 
vacuum evapora ted .  The oily subs tance  remain ing  was ex t rac ted  with benzene.  The res idue  (4.8 g) a f te r  
r e m o v a l  of the solvent  was t r ea t ed  with alcoholic p ic r ic  acid, and the prec ip i ta te  was f i l te red  and washed 
with hot alcohol and acetone to give 4.01 g (24.8%) of IX with mp  167 ~ {decomp., f rom acet ic  acid). Found % �9 
C 46.4; H 3.9; N 17.6. ClaH24N402 �9 2C6H3N307. Ca lcu la ted%:  C 45.8; H 3.8; N 17.8. 

2 -Oxo-2 ,3 -d ihydro-10- f l -d ie thy laminoe thy l -3 ,4 -d iazaphenoxaz ine  (X). A mix tu re  of 2.6 g (3.3 mmole)  
of IX in 70 ml  of concent ra ted  HC1 was allowed to stand at 20 ~ for  18 h. The p ic r ic  acid was r emoved  by 
f i l t ra t ion,  and the f i l t ra te  was evapora ted  to d ryness  and t r ea t ed  with a solution of K2CO 3. The oily res idue  
was t r i t u ra t ed  with water ,  f i l te red ,  and dr ied to give 0.9 g (91.0%) of co lo r l e ss ,  c rys ta l l ine  X with mp  206- 
207 ~ {from acetone).  UV spec t rum,  Xmax,  nm Clog e):  235 (4.60), 354 {4.01). IR spec t rum:  VCO 1650 cm -~. 
Found %: C 63.7; H 6.7; N 18.4. CI6H20N402. Calcula ted %: C 64.0; H 6.7; N 18.7. 

2 -Ch lo ro -10 -~ -d ime thy laminopropy l -3 ,4 -d i azaphenoxaz ine  Hydrochlor ide  (XI). A mix tu re  of 3 g (14 
mmole )  of I,  1 g (26 mmole)  of sodium amide,  and 60 ml of d ime thy l fo rmamide  was heated with s t i r r ing  at 
140 ~ for  40 min,  7.4 g (61 mmole)  of f r e sh ly  dis t i l led ~ -d ime thy laminopropy l  chlor ide in 15 ml  of d imethyl -  
f o r m a m i d e  was added, and the mix tu re  was heated for  1.5 h. The d ime thy l fo rmamide  was r emoved  by 
vacuum dist i l lat ion,  and the res idue  was ex t rac ted  with benzene.  The benzene was r emoved  by vacuum 
dist i l lat ion,  and the res idue  of oily c r y s t a l s  was t r e a t ed  with alcoholic HC1 to give 0.95 g (18.6~) of l ight -  
yel low c r y s t a l s  of XI that  were  soluble in wate r .  UV spec t rum,  Xmax,  nm ( loge) :  226 (4.44); 354 (3.94). 
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