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Methods for synthesizing derivatives of fi-azabenzofuran with func- 
tional substitutes in position 4 and 7 have been elaborated. The re- 
actions of electrophilic substitution in position 7 have been studied. 

An examination was made of the substitution of halogens in position 
4 of derivatives of 5-azabenzofuran by the methoxy-group during the 
action of dimethyl sulfate in an aqueous alkali medium. 

The re  a r e  few s y n t h e s e s  of the d e r i v a t i v e s  of 5 -  
a zabenzo fu ran  d e s c r i b e d  in the l i t e r a t u r e  [1 -5 ] ,  and 
a l m o s t  a l l  of t he se  a r e  c o n c e r n e d  with the  c l o s u r e  of 
t h e  py r id ine  nucleus  b a s e d  on 2 - ~ - a m i n o e t h y l ) f u r a n  
acco rd ing  to the r e a c t i o n  of B i s h l e r - N a p i r a l ' s k i i .  By 
the a b o v e - m e n t i o n e d  method ,  i t  is  not p o s s i b l e  to 
obta in  compounds  with func t iona l  s u b s t i t u t e s  in p o s i -  
t ion 4. In r e g a r d  to the 7 - s u b s t i t u t e d  5 - a z a b e n z o f u r a n  
s e r i e s ,  be fo re  the p r e s e n t  c o m m u n i c a t i o n  only the 
tac tone of 2, 4, 6 - t r i o x y - 5 - c a r b e t h o x y p y r i d y l - 3 - a c e t i c  
ac id  [6] had been  d e s c r i b e d .  

By m e a n s  of a p r e v i o u s l y  e l a b o r a t e d  g e n e r a l  method  
of r i n g  c l o s u r e  of the 3 - ( f l - c h l o r o e t h y l ) - 4 - o x y p y r i d i n e s  
[7, 8], i t  was  p o s s i b l e  to ob ta in  v a r i o u s  d e r i v a t i v e s  of 
5 - a z a b e n z o f u r a n ,  inc luding  compounds  conta in ing  func -  
t iona l  subs t i tu t ions  in pos i t i ons  4 and 7. Thus,  fo r  
e x a m p l e ,  on r ing  c l o s u r e  of 2 - c h l o r o - 3 - ( / 3 - c h l o r e t h y l ) -  
4, 6 -d ioxypyr id ine  (I), the 4 - c h l o r o - d e r i v a t i v e  of 5 -  
azabenzofu ran ,  4 - c h l o r o - 6 - o x o - 2 ,  3 - d i h y d r o - 5 - a z a -  
benzofu ran  (IIa), was obta ined ,  and when compounds  
I and IIa w e r e  t r e a t e d  with a lky l  ha l ides  in the p r e s -  
ense  of potash ,  N - m e t h y l -  and N - e t h y l d e r i v a t i v e s  of 
compound II (lib and IIe) [7] w e r e  obtained.  

The i n t e r a c t i o n  of compound I in aqueous a lka l i  
med ium with d ime thy l  su l fa te  p r o c e e d e d  in a d i f f e ren t  
m a n n e r  in c o m p a r i s o n  with the a lkyl  ha l ides .  In a d d i -  
t ion to the c l eavage  of hyd rogen  

OCH 3 OH OH 
] a ] /CH2CH~CI O2N\. ~ R --N , ~ ' ~  3 ~ ~ ~ ~ /CH2CH2CI 

o / / ' - (  "o ~ Ho/ ~ \ c t  . o / \ 7 ~ " \ c l  
V In 

o / /  o// 
Cl V I I I  I I  NO 2 

e l  el  o t l  

O// O// H 0 /~N ' ; ' \C l  
OR' IX Br VII IV 

IL HI ,  V I I ,  V I I I  a R -  tt, b R =  CH3, c R=C2HS;  
Ix  a R ' =  H.  b R" = CH~, c r ' -  c2t t  s 

chloride and the closure of the dihydrofuran ring, and 
also the alkylation of the a-oxypyridine group in this 

r e a c t i o n ,  i t  was  found unexpec ted ly  that  a methoxy  
group was  in t roduced  in p l ace  of the ha logen  into p o s i -  
t ion 4 of the azabenzo fu ran  nucleus .  The f inal  p roduc t  
of the t r a n s f o r m a t i o n s  of compound I was  found to be 
4 - m e t h o x y - 5 - m e t h y l - 6 - o x o - 2 ,  3 - d i h y d r o - 5 - a z a b e n z o -  
fu ran  (IIIb), the s t r u c t u r e  of which was  c o n f i r m e d  by 
the PMR spec t rum*.  The p r e s e n c e  of two t r i p l e t s  of 
CH z g roups  of the d ihyd ro fu ran  nucleus  at 3.08 and 
4.66 ppm (J  ~ 8Hz), a s ing l e t  s igna l  of the p ro ton  at 
C~ (or, 5.34 ppm),  and two s ing le t s  in t h r e e  p ro ton  
uni ts  each  f r o m  N--CH3(3.42 ppm) and OCH3(3.89 ppm) 
g roups  was  c h a r a c t e r i s t i c  f o r  the s p e c t r u m  of c o m -  
pound IIIb. In the PMR s p e c t r u m  of the c o r r e s p o n d i n g  
4 - c h l o r o - d e r i v a t i v e  (IIb) t h e r e  a r e  a l so  two t r i p l e t s  
of CH z g roups  (0% 3.08 and 4.62 ppm,  J ~ 8Hz), a p r o -  
ton s ing le t  at  C 7 (~, 5.79 ppm) and only one s igna l  of 
the CH~ group at  n i t rogen  (3.58 ppm).  

The i n t e r a c t i o n  be tween  4 - c h l o r o - 5 - e t h y l - 6 - o x o -  
2, 3 - d i h y d r o - 5 - a z a b e n z o f u r a n  (IIe) in aqueous a lka l i  
m e d i u m  with d ime thy l  su l fa te  led to the f o r m a t i o n  of 
4 - m e t h o x y - 5 - e t h y l - 6 - o x o - 2 ,  3 - d i h y d r o - 5 - a z a b e n z o -  
f u r a n  (IIIc) with a y i e l d  of 61.5%. 

The f o r m a t i o n  of 4 - m e t h o x y - d e r i v a t i v e s  of a z a b e n -  
zofuran  in the a b o v e - m e n t i o n e d  r e a c t i o n  is a p p a r e n t l y  
a s s o c i a t e d  with the subs t i tu t ion  of the c o r r e s p o n d i n g  
ha logen  a toms  in compound I (or  the p roduc t  of i t s  
r i ng  fo rma t ion ,  IIa) under  the ac t ion  of a lka l i ,  and 
a l so  in compound IIe by hydroxy la t ion  with subsequen t  
m e t h y l a t i o n  by  d ime thy l  su l fa te .  F u r t h e r  e x p e r i m e n t s  
ind ica t ed  that  bo i l ing  of compound I in an a q u e o u s -  
a lka l ine  so lu t ion  be fo re  addi t ion  of d imethy l  su l fa te ,  
which a s s i s t s  saponi f ica t ion ,  i n c r e a s e s  the y ie ld  of 
the methoxy  compound IIIb. 

In o r d e r  to in t roduce  d i f f e ren t  funct ional  g roups  
into pos i t i on  7 of the 5 - a z a b e n z o f u r a n  mo lecu l e ,  a 
s tudy was  made  of the r e a c t i o n  of e l e c t r o p h i l i c  s u b -  
s t i tu t ion  both for  2 - c h l o r o - 3 - ( f i - c h l o r o e t h y l ) - 4 ,  6-  
d ioxypyr id ine  (I) and a l so  fo r  the c o r r e s p o n d i n g  5 -  
a z a be nz o fu ra n  compounds  H a - c ) .  The i n t e r a c t i o n  of 
compound I with b r o m i n e  in ace t i c  ac id  and a l so  n i -  

*The PMR s p e c t r u m  was  r e c o r d e d  in a J N M - 4 H -  
100(100 MHz) a p p a r a t u s .  The i n t e r n a l  s t a n d a r d  was  
TMS, and so lven t s  w e r e  CDC13 and CF3COOH. The 
I1R s p e c t r u m  was  d e t e r m i n e d  in a UR-10 r e c o r d i n g  
s p e c t r o p h o t o m e t e r  in the f o r m  of a pas t e  in v a s e l i n e .  
UV s p e c t r a  w e r e  r e c o r d e d  in an S F - 4  s p e c t r o p h o t o -  
m e t e r .  The so lven t  was  e thy laa l coho l .  We wish  to 
e x p r e s s  our  thanks to Yu. N. She inker ,  E. M. P e r e -  
s le in ,  G. P. Cyrova ,  and Yu. I. P o m e r a n t s e v  for  
t h e i r  help in conduct ing the s p e c t r a l  i nves t iga t ions .  
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t r a t ion  with 33% n i t r i c  acid at room t empe ra tu r e  in 
accordance  with the s tabi l i ty  of compound I in acid 
medium es tab l i shed  prev ious ly  [7] proceeded without 
c losure  of the d ihydrofuran  r ing.  The yields  of 5-  
b r o m o -  (IV) and 5 -n i t ropyr id ine  (V) de r iva t ives  were  
71.5 and 48% respec t ive ly .  It was found unexpectedly 
that,  dur ing  the n i t r a t ion  of compound I by fuming 
n i t r i c  acid for  1 hr at 0 ~ C, the p roces s  was a c c o m -  
panied by dehydrohalogenat ion with the fo rma t ion  of 
4 -eh loro  -6 -oxo-7 -n i t ro  -2, 3 -d ihydro-5  - azabenzofu ran  
(VI). Compound VI was also obtained with a yield of 
87.5% dur ing  r ing  fo rma t ion  of the subst i tu ted 3-(fi-  
ch lo roe thy l ) -4 -oxy -5 -n i t ropy r id ine  (V) in  alkal ine 
medium.  Ring fo rma t ion  of the 5 - b r o m o - d e r i v a t i v e  
(IV) proceeded in an analogous m a n n e r  with a yield of 
89%. 

Unexpected r e su l t s  were  obtained on prolonged 
boi l ing  (8 hours) of 4 - c h t o r o - 5 - m e t h y l - 6 - o x o - 2 ,  3-  
d ihydro -5 -azabenzofu ran  (lib) with thionyl chloride.  
In this  case c h l o r i n a t i o n o f  the pyr id ine  nucleus  was 
observed  and 4, 7 - d i c h l o r o - 5 - m e t h y l - 6 - o x o - 2 ,  3-  
d ihydro -5 -azabenzofu ran  (VIIIb) was isola ted f rom the 
products  of the r eac t ion  with a yield of 40%. One 
should note that the p rocess  of ch lor ina t ion  in the 
above-ment ioned  reac t ion  is not assoc ia ted  with an 
impur i ty  of su l fury l  chloride in the thionyl chlor ide,  
as pur i f i ca t ion  of the or ig ina l  compounds guaranteed  
the absence of such an impur i ty ,  and heat ing of c o m -  
pound IIb with sulphuryl  chloride under  the same con-  
di t ion did not lead to the fo rma t ion  of compound VIIIb. 

The above-ment ioned  reac t ion  between compound 
IIb and thionyl chloride is of great  p repa ra t ive  in -  
t e res t .  F u r t h e r  exper imen t s  showed that the i n t e r a c -  
t ion of compound Ilb with chlor ine proceeds  in a c o m -  
plex m a n n e r  and chlor ina t ion  in pos i t ion  7 is a c c o m -  
panied by p roce s se s  in which more  profound changes 
in the molecule  occur.  Thus, for  example,  when 
compound IIb is  t rea ted  with an equ imolecu la r  quanti ty 
of chlor ine ,  60% of the or ig ina l  compound IIb was r e -  
fo rmed  and a mix ture  of products  of ch lor ina t ion  and 
oxidation which was ve ry  difficult  to separa te  was ob-  
tained.  The max imum yield  of the 7 - ch lo ro -de r i va t i ve  
of compound VIIIb (43%) was achieved when 50% excess  
chlor ine  was used. F u r t h e r  i nc r ea se  in the quanti ty of 
ch lor ine  sharp ly  dec reased  the yie ld  because  of the 
fo rma t ion  of a mix tu re  of more  oxides and chlor ina ted  
products .  It was of i n t e re s t  to note that the p roces s  of 
b romina t ion  of compound IIb proceeds  in a more  s i m -  
ple m a n n e r ,  and the co r respond ing  7 - b r o m o - d e r i v a -  
t i r e  (VIIb) was obtained with a yield of 89%. A study of 
the chemica l  p rope r t i e s  of the 4, 7 - d i h a l o g e n - d e r i v a -  
t i r e s  VII and VIII showed that the halogen atoms in 
pos i t ion  7 of these  compounds are  read i ly  rep laced  by 
the alkoxy group on heating with alcoholic solut ions of 
sodium hydroxide. Thus, for  example,  the in te rac t ion  
of compound ViiIb with a methanol ic  solut ion of a lkal i  
led to the fo rma t ion  of 4 - c h l o r o - 5 - m e t h y l - 6 - o x o - 7 -  
methoxy-2,  3 -d ihyd ro -5 -azabenzo fu ran  (IXb) with a 
yie ld  of 60%, and the reac t ion  between compound VIIIb 

and an alkal i  solut ion in ethyl alcohol led to fo rmat ion  
of 4 -ch lo ro-5  -me thy l -6 -oxo-7  -ethoxy-2,  3 -d ihydro-  
5 -azabenzofu ran  (IX) with a yield of 48%. The f o r m a -  
t ion of a s ingle  compound, IXb, f rom 4, 7 -d i ch lo ro -  
(VIIIb) and 4 - c h l o r o - 7 - b r o m o d e r i v a t i v e s  (VII'b) on 
heating with a methanol ic  solut ion of sodium hydrox-  
ide convincingly  indicated that the alkoxyl group was 
s i tuated at posi t ion 7. On t r ea tmen t  with 16% hydro -  
chlor ic  acid and heating to 100 ~ C, the 7 -a lkoxy-de -  
rivatives (ixb and e) were readily saponified to 4- 
ehloro -5 -methyl -6 -oxo -7 -hydroxy -2, 3 -dihydro -5 - 
azabenzofuran. 

By comparing the PMR spectra of certain of the 
synthesized derivatives of 2, 3-dihydro-5-azabenzo- 

furan (IIb, IIIb, VIIa, VIIIb, Ixa) and analogous 3- 
(fl-chloroethyl)pyridines (V, VI) and also 2, 4, 6-tri- 
chloro-3-(fl-chloroethyl)pyridine (X) [7], it is possible 
to note the differences in nature of triplets of 

CH2--CH 2 groups for both classes of compounds. 
These differences indicated that for pyridine deriva- 

tives and for compounds of the 2, 3-dihydro-5-azaben- 
zofuran series the cleavage in the triplet consists of 
6Hz and 8Hz*, respectively. In addition, in the tran- 
sition from the pyridine derivatives V, VI, X to the 
dihydroazabenzofurans IIa, IIb, IIIb, VIIa, VIilb, and 

IXg the difference between chemical displacements of 
protons of both CH 2 groups (AS protons at C 2 and C a) 
increases from 0.5 to 1.51-1.64 ppm. 

The observed features of the triplet signals are 
characteristic and may be used for grouping com- 
pounds on the basis of PMR spectra into the 3-(fi- 

chloroethyl)pyridine series or the 2, 3-dihydro-5- 
azabenzofuran series. 

EXPERIMENTAL 

4- Methoxy- 5- ethyl- 6- oxo-2, 3-dihydro- 5-azabenzofuran (llIc). 

A 0.5 g (2.5 raM) quantity of compound llc was dissolved in i0 ml 

of a 20% aqueous solution of sodium hydroxide (60 rnM), and 1.5 ml 

(10 raM) dimethyl sulfate was added with mixing at room temperature. 
The reaction mixture was heated for 30 rain in a water bath. Com- 
pound IIIc was extracted with benzene. Yield, 0.3 g (61.5%). Color- 
less, crystals, mp 94 ~ (from benzene). Soluble in chloroform, alcohol 
and acetone. Less soluble in benzene, slightly soIuble in ether and 
water. IR spectrum: 1674 cm -x (CO--N), Found, %: C 61.23; H 6.64; 
N 6.96. Calculated for CIoH~NOs, %: C 61.53; H 6.67; N 7.18. 

4-Methoxy-5-methyl-6-oxo-2, 3-dihydro-5-benzofuran (lllb). A 

1.5 g (7.0 raM) quantity of compound 1 was boiled with i0 ml of 40% 

aqueous solution of sodium hydroxide (0.i mole) for 2 hr. The solution 

was cooled to 50 ~ C, and at this temperature 4 ml (24 raM) of di- 

methyl sulfate was added with mixing. The mixture was heated in a 

*One should note that for the derivatives of 2, 3- 
hydro-5-azabenzofuran studied cleavage of the lines 
in the triplets do not correspond to the constants of 
spin-spin interaction, as the systems examined relate 
to type AA~XX '. In this regard the values J presented 
for the above-mentioned compounds in the article rep- 
resent only the characteristies of the signals. 
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water bath for 2 hr. After the solution was cooled, compound IIIb was 
extracted with chloroform. Yield was 0.3 g (2~o). Colorless crystals, 
mp 162~ (from acetone). Soluble in alcohol, benzene, and chloro- 
form. Slightly soluble in ether, acetone, and water. Found, %: 
C 59.68; H 8.38; N 7.80. Calculated for CsHI.tNOs, 0]0: C 59.67; 
H 8.08; N 7.73. 

2- Chloro-3-03- chloroethyl)-4, 6-dloxy- 5-bromopyridlne (IV). A 
1.5 g (i0 ram) quantity of bromine in 5 ml  glacial  acetic acid was 
added to a solution of i g (5 raM) of compound I in 50 ml glacial  
acetic acid cooled to 50* C. After standing overnight the reaction 
mixture was evaporated under vacuum.  The residue was washed wkh 
ether. Yield, 1 g (71.5%). 

Colorless crystals, nap 218-219" C (decomposed from benzene). 
Readily soluble in chloroform, less sohable in alcohol, benzene, and 
acetone, and slightly soluhle in ether and water. PMR spectra: two 
triplets o 3.20 and 3.71 ppm (J ,~ 6Hz) (--CH2CH2C1). Found, 0]0: 
C 29.30; H 2.34;  Br 27.99; Cl 25.05;  N 4.78.  Calculated for 
CTH6BrClzNOz, %: C 29.27; H 2.09; Br 27.84; C1 24.74; N 4.88. 

2-Chloro-a-(B-chloroethyl)-4,  8-dtoxy-5-nitropyrindine (V). A 3 g 
(15 mM) quantity of  compound I was added with mixing to 15 ml  of 
38~ nitric acid at room temperature.  The mixture was stirred for 1 hr, 
left overnight, neutralized to pH 7 with potash and left for 3 hr in the 
refrigerator. The precipitateon was removed by filtration. Yield, 
1.7 g (48%); colorless crystals. On determination of the mp a change 
in the 160-165 ~ C interval was found (cleavage of hydrogen chloride), 
after which the  compound recited at 242-243* C (decomposition). 
Readily soluble in chloroform, and slightly sohable ha benzene, alco- 
hol, acetone, and water. PMR spectrum: two triplets o 3.16 and 
3.70 ppm (J ,~ 6Hz) (--CHzCH2C1). Found, 0]o: C 33.02; H 2.33; C1 
27.84; N 11.02. Calculated for CTH4C12NzO4 , %: C 33.20; H 2.37; 
C1 28.06; N 11.07. 

4-Chloro-6-oxo-7-ni t ro-2,  3-dlhydro-5-azabenzofuran (VI). a) 
A 0.5 g (3 raM) quantity of compound I was dissolved in 5 ml fuming 
nitric acid (d 1.51) at 0* C. The mixture was maintained for one hour 
at this temperature, poured onto 5 g ice, and neutralized with am-  
monia to pH 7. The resulting precipitate was removed by filtration. 
Yield, 0.15 g (29~ Yellow crystals, mp 242-243* C (decomposition, 
from alcohol). Soluble in alcohol and water on heating, insolubie in 
ether and benzene, and slightly soluble in chloroform and acetone. 
Found, 0]o: C 38.60; H2 .67 ;  C1 16.07; N 13.01. Calculated for 
CTHsC1N204, 0]0: C 38.80; H 2.31; C1 16.40; N 12.93. b) A 1 ml vol- 
ume of a 25% aqueous solution of ammonia  was added to 0.1 g (0.4 
ram) of compound V. The reaction mass was carefully ground, fil- 
tered, and washed with water. Yield was 0.07 g (87.50]o), mp 242-243* 
C (decomposition). Found, 0]0:C1 16.01. Calculated for Czt~C1NzOa, 
%: C1 16.40. 

4-Chloro-8-oxo-7-bromo-2,  a-dihydto- fi-azabenzofuran (VIIa). 
a) A 0.8 g (5 mid) quantity of bromine in 2 ml glacial  acetic acid 
was added dropwise with stirring to a solution of 0.5 g (3 ram) of com- 
pound IIa in 30 ml glacial  acetic acid at room temperature. After 
standing overnight the reaction mass was evaporated under vacuum. 
The residue was washed with ether. A 0.5 g (63.50]0) quantity was 
obtained. Colorless crystals, mp 242 ~ C (decomposition, form alcohol). 
Soluble in water and alcohol on heating, slightly soluble in ether and 
benzene, chloroform and acetone. PMR spectrum: two triplets o 3.33 
and 4.97 ppm (J ~ 8Hz) (--CHsCHz--group of the  dihydrofuran nucleus). 
Found, 0]0: C 33.76; H 2.08; Br 32.05; C1 14.20; N 5.81. Calculated 
for CTH6BrC1NO2, %: C 33.63; H 2.00; Br 31.94; C1 14.17; N 6.69. 

b) A 0.1 g (0.4 raM) quantity of compound IV was carefully ground 
with 1 ml  of a 25010 aqueous solution of ammonia .  The residue was 
removed by filtration and washed with water. Yield, 0.08 g (89%0); 
nap 242~ (decomposition). Found, 0]0: Br 31.75; C1 13.98. Calculated 
for C~H~BrCINO2, 0]0: Br 31.94; C1 14.17. 

4-Chloro- 6-methyl -  6-oxo-7-bromo-2,  3- dthydro- 5- azabenzofuran 
(VIIb). A 0.53 mi (10 raM) quantity of  bromine in 5 ml chloroform 
was added with mixing to a solution of 0.g g (2.1 raM) of compound 
IIb in 10 mI chloroform at room temperature.  The precipitate of the 

perbromide of VIII) was removed by filtration. Yield, 1 g (890]0). 
Bright-yellow crystals, mp 168" C (decomposition). Slightly soluble 
in organic solvents and in water. Found, 0]o: C 22.73; H 1.57; Br 66.05; 
C1 8.08; N 3.66%. CsHIBrC1NO 2 �9 Br 2. Calculated: C 22.60; H 1.85; 
Br 56.50; C1 8.40; N 3.30. On storage, heating, or recrystallization 
from alcohol and acetone, the compound loses a molecule of bromine 
and is converted into VlIb with a m p  of 218-219" C (from alcohol). 
Found, 0]0: C 36.57; H 2.65; Br 30.32; C1 13.45; N 5.55. Calculated 
for CsHTBrC1NOz, 0]0: C 36.38; H 2.64; Br 30.20; C1 13.40; N 6.30. 

4, 7 - Dichloro- 5- m ethyl- 8 - oxo- 2, 3- dlhydro - 5- a za benzofuran 
(VIIi). a) A 3 g (16 mM) quantity of compound lib was boiled for 
8 hr with i0 ml (55 raM) of purified thlonyl chloride. On cooling the 
crystals were removed by filtration. The substance was washed with 
ether. Yield, 1.4 g (40~ nap 243-244* C (from benzene). Readily 
soluble ha chloroform, and slightly soluble in other organic solvents 
and ha water. IR spectrum: 1677 em -1 (CON). UV spectrum: Xrnax , 
nm (loge): 218 (4.42), 302 (3.86). PMR spectrum: two triplets o 3.49 
and 5.10 ppm (J ,,. 8Hz) (--CHzCH2--grou p of the dihydrofuran ring). 
Found, %: C 43.83 ; H 3.12; C1 32.18; N 6.68. Calculated for 
CsHTCI2NO2, 0]o: C 43.64; H 3.18; C1 32.27; N 6.36. 

b) Chlorine (4.5 mM), obtained from 0.25 g potassium permanga- 
nate and 2 ml hydrochloric acid, was passed into a solution of 0.5 g 
(3.2 raM) of IIb ha 10 ml chloroform for 20 min.  The reaction mixture 
was left for 30 rain at room temperature, after which it was evaporated 
under vacuum. The residue was crystallized from a lcohol  Yield, 
0.25 g (430]0); mp of a mixture sample with a sample obtained by 
method (a), 243-244* C. 

4 -Chloro-6-methyl -6-oxo-7-methoxy-2 ,  3-d ihydm-5-azabenzo-  
furan (IXb). a) A 0.5 g (2.3 raM) quantity of compound VIIIb, 0.3 g 
(7 raM) sodium hydroxide, and 20 ml methanol  were bolted for 6 
hours. The precipitate which formed on cooling the solution was re- 
moved by filtration and washed with water and alcohol. Yield, of 
IX'b, 0.3 g (60.1%). Colorless crystals, mp 222* C (from alcohol). 
Readily soluble in chloroform, less soluble ha alcohol, acetone and 
benzene, and slightly soluble in ether and water. Found, 0]0: C 50.03; 
H 4.49; C1 16.09; N 6.55. Calculated for CsHIoC1NOs, %0: C 50.10; 
H 4.67; C1 16.47 ; N 6.49. 

b) A solution of 0.5 g (1.9 mM) of compound VlIb in 0.3 g (7 raM) 
sodium hydroxide ha 10 ml  methanol was boiled for 6 hr and subse- 
quently treated as in the previous experiment.  A 0.27 g (67~ quantity 
of compound IXb with a m p  of 222 ~ C was obtained. The substance 
does not produce a depression on meit ing the mixture sample with a 
sample of compound IXb obtained from compound VIIIb. 

4- Chloro- 5- methyl- 6- oxo- 7- ethoxy-2, 3- dihydro- 5- azabenzo furan 
(IXc). A 1 g (4.6 raM) quantity of compound Vlllb and 0.6 g (15 raM) 
sodium hydroxide was boiled for 6 hr in 40 ml anhydrous ethyl alcohol, 

evaporated to drynes s under vacuum, and compound IXc was extracted 
f romtheres iduewi thhotbenzene .  Yield, 0.5g(48%). Colorless crystals, 
mp 191 ~ C (from alcohol). Readily soluble in chloroform, hot benzene and 
boiling alcohol, and slightly sotuble in ether and water. IRspectrum: 1675 
cm-t(CON).  Found, 0]0: C 52.19; H 5.09; C115.12; N 5.98. Calculated for 
Cz0HlzCINO s, %: C 52.29; H 5.23; CI 15.47; N 6.10. 

4- Chloro- 6- methyl-  6-oxo- 7-hydroxy- 2, 3-dlhydro- 5- a zabenzo- 
furan (IXa). A 0.2 g (1 mlvl) quantity of compound IXb was heated for 
1 hour in a water bath with 1 ml  of 16v  hydrochloric acid. The pre- 
cipitate which formed on cooling was removed by filtration. Yield, 
0.12 g (540]o); colorless crystals, mp 198-199 ~ C (from alcohol). 
Slightly soluble ha ether, benzene, acetone, and water, and more 
:o!uble in chloroform. PMR spectrum: two triplets o 3.41 and 4.92 
ppm (I '~ 8Hz) (--CH2CHz--grou p of the dihydrofuran ring). Found, %: 
C 47.87; H 4.25; C1 17.24; N 6.92. Calculated for CsHsCINCh, 0]0: 
C 47.64; H 3.92: Cl 17.62; N 6.97. 
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