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A SIMPLE m B O D  0% DIFFEWWLATION OF ISMHLIC IBSIVATIV'ES OF 

A~-ISXAZDLI~ AND B I A V A ~ N E  OXIWES. A  ION OF SJKE s rmmm 

free - The simple method of differentiat ion of isomeric derivatives i.e. 

2 1 
Mnesponding A -isoxamline (3) on the basis of t h e i r  W and E lVMR data. 

allows us t o  establ ish tha t  the  2,3-dihydm-4H-benzopyorp4-0ne derivatives 

(Q-4d) i n  the reaction with hydmxylamine give oxines (5a-5d) instead of 

2 
isomeric A -iaaurmlines as prwiously described 12. The isomeric A'-isolrazcline 

derirat ives (6b-6d) were obtained by t r i f luomacet io  aoid-talysed 

Eearraqement of obtained ozLmes (5b-5d). 

As a part  of w n t i d n g  M& on the  sgpthesia of f l a m m i d  hetemcy~lee '-~and i n  

wnjunction with our in te res t  i n  t h e i r  biologioal pmperties4 we in i t ia ted  an extended etudy of 

the  reaotion of hydmlylamtne with 4-substituted 29-hydmxy&loanes.5 

In oor p-ous ~ o d o s t i o $ - ~  we hare shown that t h i s  -tian affo* the  pmduots of 

1,2-addition and simultaneous 1,4 and 1.2-addition a s  well as cyolieation in to  f l awmne  system 

8 and next orimstion. I n  t h e  oase of 2'-~dmxy-4-etholy&lwne (1) i n  a s l igh t ly  w i d  medium 

(NII20H.H~1 i n  e thaml)  and a t  svbstrats die 1:l tvo wmpounds a r e  fomed; wmpound (2) 

m.p. 182-184'~ as a major pmduot and wmpound ( j )m.~ .82-84~~ as a w-pmduct.0n the  basis of 

1 spectmscopic analyses (UV,IR, H m )  oompaund (2 )  wae identif ied a s  4'-ethoxyflawnone oxime 1 

2 whereas ~omprmnd (3) as 3-(2-hydm~yphewl)-5-(4-et~mhewl)- A - i s o ~ a m l i n e . ~  Orime (2) 

2 The i n i t i a l  differentiation of isomeric orime (2) and A -isoxamline ( 3 )  may be based on the 

2 
t e s t  with the  a lwhol io  aalution of f e r r i o  chloride (posi t ive f o r  A-isoxamlines). 
-:------------- 

P-ions M a  ent i t led  "CEAICONE OXIEIFS", Part VI. Hetemeyo le s ,~ ,  1319 (1980). 
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The 'H spestra of both isomeric compounds (2) and (3) (typioal ABX system) ara veSy 

2 similar t o  A -isoxazalines10 a s  well a s  f la rsmnes  odmesl*'! The coupling constants 

(partioularly diagmstio JW ) were different and (2) has the appmpriate w lues  J d  17 Ha, 

9 
J - 1) Hz and J d  3.2 118' ,whereas (9) has the  values Jhg' 17 Hz, J s  13 Hz and J d  8 FIB" , BX- 

2 
w h i c h  correepnd cloeely t o  values reported fo r  A -isoramlines rsspeotintly '? The comparison 

of the value of JgX f o r  (2) and (3) pelmits t h e i r  easy differentiation. The sewnd method of 

2 
simple differentiation between A -isoramlines and flawnones odmea is  comparieon of t h e i r  

1 
W speetnr. The W s p s o t n  of ( 2 )  and ( T ) ~  a r ~  shown i n  Fig.1 and the  UV speotrwn of  (3) is 

quite dist inot  with i ts ohaxactsristia seoond pealr. 

Fig. 1 
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The above obtained reaults prompted us t o  sC114v the l i t e l a t m  data comerned with the  

2 synthesis of A -isoramlines and isomeric f laramnes oximes fmm 2'-bydmrychalcones. I n  I970 

2 
Bo-de and -they l 2  reported t he  formation of A -isozazolines (withcut aqy confincation of  

st-turas) on condensing of mirture of  flavamnes and corresponding 2'-hydmzychalcones with 

2 
hydmmlamine. The fact  tha t  compound of the  type of A - i s o s w l i n e e  ham the  melting point 

tha t  is almost always low encouraged us  t o  conduet a aystermtic reexamination of the  

12 atmot-s of =ported pmducts I? Taking into consideration tha t  reported compounds may 

posses the  at-tures of isomeric flavamnes aximes, f o r  the  &e of oomparieon we have 

attempted t o  &hesine these o h e s  h o m  the corresponding f laramnes (4a-4d). Generally, 

physioo-ohemioal data ( a p , )  of obtained compounds (5a-5d) and t h e i r  acetyl  deripat iars  (5al-5dl) 

2 are i n  agreement with the  A -isoramlines atmctures and t h e i r  acetyl  derivatives qmted by 

BoAAe.de and Farathey 12. W a n d  'E data comparison with the  m d e l  oxium (2) demnstls tea 

t he  similarity of a l l  compounds (5a-5d) obtained. Pgch compound exhibits th ree  bands within the  

m e s  of 218-221,253-264, and 312-316 w i n  W. This UV wideme f u l l y  auports t he  s t m c t m s  

of obtained compounds a8 oximes of flapanones. The oximes (5a-5d) exist  i n  the  (E) form a s  

I pmved on the beds of theix E XNR (Table 2) by -logy with o m  aa r l i e r  -rts of 

chamcteriat io downfield shift of -% proton i n  s imilar  orimes possesing (E) configurations. 

. . 
'OH 5a-M 

SCEEm 2 

According t o  our reoent investigations we have also a t t e w t e d  t o  synthesim compounds of 

a A'-isoraznline st-tunt by TFB cstalyzed reaxangeaent of appmpriate oximes of flpwmnsa. 

Thn. when (E) oximes (5&5d) were t rea ted  w i t h  boi l ing t r i f lvoroacet io acid ( fo r  1.5-3 h) t he  

2 comsponding a - isorazolhn d e r i w t i m s  (6b-6d) wen, obtained. The cxime (5a) s imilar  t o  the  

oximes with 4'-C1, 4*-Br, 4*-1, 4 ' 4 3  and 4'-m2 subatituents was m t  rearranged under 



above-mentioned reaction mnditians. These obsenations suggested t ha t  the -pyrone r ing 'r 
opening pmcese msy be due t o  a -M effeot of the phsnyl gmup a s  a substituent. The olimes 

(5s -5dl) were m t  reswnged under above-mentioned reaction conditions. 1 

The f i r s t  step of the course of this resrmrgement w i l l  be the M t i a l  pmtomtion a t  o w n  

atom and a f t e r  t ha t  the  opening of the -pymne ring. The intemediate orime thus wu ld  

further cyclise under abovementioned rsaction oonditions with the  f o m t i c n  of the f ive  

membered ring of A'-isoxamline. This  couree of the above reaotion m t  only additionally 

confirms the structures of parent compcunds a s  slimes, but also shows tha t  authors l2 obtained 

2 o-es instead of these isomerio A - i s cawl ines .  I n  the li&t of these results ,  the present 

2 ro* describes the  f i r s t  synthesis of A -isorawline derirat ives (6t-6d). The tentat ive 

1 assignments of the W and H NKR spectra of (6b-6d) a re  given i n  Table 1 and 2. The oomparieon 

2 
of the UV data of (6t-6d) with the  w d e l  A - i somwline  (3) in oantrast t o  w d e l  olime (2) 

demonstrates the similari ty of obtained oompounds (6t-66) and determines the  simple method of 

2 differentiation of A -isoxamlines from isomeric f l awmne  orimes hitherto m t  observed i n  the 

1 
l i terature.  &reover i n  the H m speotra of oampounds (6b-6d) and ear l ie r  se r ies  of 

2 A -isoxawlines9, the signal characteris t ic  of ohslated phemlio gmup -OH appeared a t  

9.6-9.8 ppm,while f o r  orimes (5a-5d) a t  10.36-10.44 ppm. The above resu l t s  easy p e d t  t o  

2 distinpuish A-isoxamline fmm the isoneria fla-ne odmes. 

MPERIMENPAL m I O N  

m e  purity of the  pmdwts  was d e t e d n e d  by TIC Kieselgel 60F254 benzens-ethyl aoetate 

38:12 (v:v). Melting points (unooreoted) were d e t e d n e d  on n met iu s  apparstus (car1 Zeiss 

Jem). W speetra were remrded on a UMCAM SP-8W spectmmeter i n  an -1 solution. 



bble 1. 

Roperties and IR. W. data of compounds (5a-5d) and (6b-6d) 

3240 (OH). 2900 (-CH2-) 221, 264, 316, 326 
5b -Br -H 92 196-197 0'77 C16%4BrN02 1600 (C-N).1250 (-C-O-C). (4.39).(3.95),(3.69),(3.62) 

1090 (IN-0) 

3 
3125 (OH) ,2920 (-CH2-). 223, 266. 265, 320 2 

6.2 -H -WH3 72 80-82 0.83 C17H17W3 1600 (C-N),1185,1070,(-N-O) (4.30),(4.06),(3.92).(3.68) $ 
8 

3160 (OH). 2940 (-cH~-) 223. 266. 276. 318 
P 

6d -0r -WR3 93 71-73 0.84 C17~16~r~03 1615,(C-N), 1175,1035.(++0) (4.41),(4.15).(4.02),(3.77) ' - 
P 

a) Reported m.p. 122O c b) Reported m.p. 203-204~~ l6 z 



Table 2 

'a m data of compounds (5s-M) and (6b-6d) and properties of the ir  acetyl  derivatives 

Compounds 
Aeetyl derivatives 

0 Campound m,p. C IR 2: (cut-') 

* *f 
Solvent CDC13 Solvent CD3COCD3 
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I R  speotra were made by means of UNICAN SP-20M; spectmmeter. NMR were rewzded on a 

VARIAN m-360 (60 UKz) i n  C E I J  and cIyXC3,using TMS a s  an i n t e r n 1  standard. The flaPamnes 

used as s ta r t ing  materials were prepared by lrrovn pmoedures 12'14. 

2J:-~-dm-2-f4=etho~?&~=G1b?!!~~=4?~~0&m$-f2~and~i=f11Q~~h?x~=2=f4:~4?o~4= 
g!~tlk-A!=i~~a~oi~n~f~l 

A solution of 2.68g (0.01 mole) of ohaleone (1) i n  ethanol (75 ml) and 2.0g (0.028 mole) of 

hydmqlamine hydmchloride was heated under reflux f o r  8 h. The r e d t i n g  solution was woled. 

The precipi tate  (1.55g ) was wl leo ted  by f i l t r a t i on  and purified by crystal l izat ion fmm ethanol 

followed by wlumn chmmatography on s i l i a a  ge l  ueing bemeneethy1 acetate 38:12 v:v a s  eluant 

t o  y ie ld  (2) (1.35g 45%). 0.62. The above f i l t r a t e  was lef t  standing a t  mom tempexvture f o r  

4 h. The precipi tate  of ( 3 )  (0.77~) was f i l t e r ed  and purified by crys ta l l iza t ion  fmm ethanol 

followed by w l m  chmmatography on s i l i c a  gel i n  ether-heme 6:4 v:v t o  giw, (3)  (0.5s 20% ), 

R - 0.76, m.p.82-84'~. f- 

A solution of 1.0g of appropriate f l awmne  i n  e thaml  (40 m l )  and whydmus pyridine (2.5 ml) 

together with 1.0g (0.014 mole) of bydm~ylamine hydmohloride was heated under reflux f o r  2 h. 

After cooling,the reaction mixture was poured into ioe-water and the  precipi tate  was wl leo ted  by 

filtxvtion,washed with cold water and crystal l ized fmm ethaml. 

:~l:~-dm-2A4-~~~~-~~=6-met&=~=~~!enzo~4=-?&m~-a0etat-~~-f2a~:2_d~~ 
A mixture o f  0 . 5 ~  o f  appmpriate oxime (5a-5d) and aoetic anhydride (10 ml) was l e f t  standing , 

f o r  12 h a t  mom tempemture. The resul t ing eolution was poured into i c e r a t e r .  The pmducts was 

wl leo ted  and aryetal l ized fmm ethanol. Yields 85-90%. 

2zc::9*3=2=!$wtl-18-:%:Eh5Xtll:kf4=%=Eh$d=-A::LEZa2OiL~:5-f&5*l 
A solution of 0 . 5 ~  of appmpriate o x h e  (5t-5d i n  t r i f luomacet ic  acid (TFA) (5 ml) was 

heated under r e f l u  f o r  1.5 t o  j h. After oooling,the reaction mixture vaa poured into ice-water. 

The resul t ing precipi tate  was wl leo ted  by filtxvtion,waahed with d i lu te  eodium hydmride 

solution and water,and crystal l ized fmm ethaml. 

~~=~ai~x~:mei&=~h~sslk~=f~=~=~h~~l~-~?=i~~~zoli-~~~~f~!b~~~d+l 
2 

A mixture of 0.5g of A -isoxaz.olines,aeetio anhydride (5 ml) and a W d m u s  sodium acetate was 

heated under reflux f o r  J h. After cooling, the reaction mixture was poured into ice-water. The 

separated preoipi tate  was purified by crystal l izat ion fmm ethaml.  Yields 88-92%. 



REFEREhlCES 

1. 2. Witoaak and M. K~3likouslia, Polish J. Chem., 1979, 2, 1033. 
2. 2. Wite~a* and fi. Kmlikousha, Aota Poloniae Pharm., 1980, 2, 599. 
3. 2. Witoeak and M.Kmlikow&a. Polish J. Chem., 1981, 5, i n  pram. 

4. M. Kmlikowdca, W. Perka, A. Szadowska and I. W e j m ,  Aota Poloniae Pham., 1979.6, 667. 

5. 2. Witozek and N. Kmlikowka, Polish J. Chem., 1981.2, 89. 

6. M. Kmlikowslia and 7,. Witczek, moenilri Chem., 1976, 2, 1205. 
7. H. Kmlikoweka and 2. Witcza*, mosniki Chem., 1971. 2, 611. 
8. F. Herstein and S. Kostanecki, e, 1899. 2, 318. 
9. Z. W i t o d ,  Hetemcyoles. 1980, 1319. 

10. R Sustmsn, R Huisgen, and H. Huber, z, 1967, E, 1802. 
11. N. Sarda, A. Gmulier,  H. Pacheoo and A. Cier, hll. Soo. Chin. Franoe, 1972, 3183. 

12. K. T. Bod&a.de and M. G. tkrathey, Indian J. Chem.. 1970.3 196. 

13. A. W l i c o ,  i n  weisberear A. "Five and Six-Membemd Compounds with Nitmgen and Oxygen" 

Vol. 17, J.viley, New Yolk-Iondon, 1962, P. 103. 

14. C. T. chaw, F. C. Chen, T. S. Chen, K. K. Hsu, T. Ueng and M. H w ,  J. Chem. Soc.. 1961, 

3414. 

15. A. E. A. Sanmour, J.Chem. U.A.R., 7969, 2, 1. 

16. T. C. Surrma and V. Saksena, Indian J. Chem., 1977. 2, 748. 

Received. 30th November, 1981 


