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SYNTHESES OF METHYL-2-FURYLKETONES 

XllI. w, w-Diha logenomethy l -2 -Fury lketones  and their 5-Nitro Derivat ives .  
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w. co-Dibromomethyl-2-furylketone and its 5-nitro derivatives are 
prepared by brominating the appropriate ketones in CC14, w, w-di- 
iodomethyl-g-furylketone and its g-nitro derivative are synthesized 
by the action of iodine on the appropriate diazoketones, and in the 
case of the 5-nitro derivative along with the diiodoketone is isolated 
the corresponding glyoxal. 5-Nitro-2-furylglyoxal is also obtained by 
the action of dimethylsulfoxide on bromomethyl-5-nitro-2-furyi- 
ketone. 

Cont inuing  r e s e a r c h  on the syn thes i s  and t r a n s -  
f o rma t ions  of fu ran  halogenoketones  [1-5] ,  d ihalo-  
g e n o m e t h y l - 2 - f u r y l k e t o n e s  and the i r  5 -n i t ro  de r i va -  
t ives  a r e  now syn thes ized .  

w, w - D i b r o m o m e t h y l - 2 - f u r y l k e t o n e  I and its 5 -n i t ro  
de r iva t ive  II a r e  obta ined  by b r o m i n a t i n g  the c o r r e s -  
ponding ke tones  with b r o m i n e ,  in ca rbon  t e t r a c h l o r -  
ide. Under  those condi t ions  I is obta ined in the s a m e  
y ie ld  as when b r o m i n a t i n g  in ca rbon  disulf ide  [6]. 
w, w-Di iodome thy l -2 - fu ry lke tone  III and i ts  5 -n i t ro  
de r iva t ive  IV a re  syn thes i zed  by 

X ]~-'--~COCH3 Br~. X ~ C O C H  Br~ 

I , I I  

X ~ C O C H N ~  I2- X~-~COC HI 2 ~ X ~ C O C H O  . 2H,O 

III.|Y Y 
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the action of iodine on the diazoketones. Reaction 

with d i a z o m e t h y l - 5 - n i t r o - 2 - f u r y l k e t o n e  was con-  
s i d e r a b l y  s l o w e r  than with d i a z o m e t h y l - 2 - f u r y l -  
ketone,  e .g .  in  e the r  at 25 ~ C it was incomple te  even 
a f t e r  a week, so the r eac t i on  was run  in bo i l ing  c a r -  
bon t e t r a c h l o r i d e .  A s i m i l a r  r e t a r d a t i o n  of r eac t i on  
is a lso o b s e r v e d  when in t roduc ing  the n i t ro  group 
into w-d iazoace tophenone  [7]. 

The r e s u l t a n t  d iha logenoketones  have low s t ab i -  
l i t i es .  D i b r o m o -  and d i i odome thy l -2 - fu ry lke tone ,  
l ike b r o m o m e t h y l - 2 - f u r y l k e t o n e  [3,4], a re  con-  
ve r t ed  to b lack  sol id  p o l y m e r s  on keeping.  In t roduc-  
t ion  of a n i t ro  group into the fu ran  r i ng  favors  po ly-  
m e r i z a t i o n ,  and f u r t h e r m o r e  favors  c o n v e r s i o n  to 
glyoxal de r iva t ives .  F o r  example  the act ion of io- 
dine on d i a z o m e t h y l - 5 - n l t r o - 2 - f u r y l k e t o n e  gives ,  
a long with the di iodoketone,  5 - n i t r o - 2 - f u r y l g l y o x a l  

(VI), which we p r e v i o u s l y  obta ined [81 by oxid iz ing  

* F o r  P a r t  XII see  [11 

m e t h y l - 5 - n i t r o - 2 - f u r y l k e t o n e ,  as well  as through 
the appropr i a t e  ke toa ldoni t rone .  With f ree  access  of 
a i r  to the appara tus ,  only the glyoxal V was formed.  
We have also p r e p a r e d  it, analogously  to [9], by 
t r e a t i n g  b r o m o m e t h y l - 5 - n i t r o - 2 - f u r y l k e t o n e  with di-  
methylsul foxide .  

EXPERIMENTAL 

D i b r o m o m e t h y l - 2 - f u r y l k e t o n e  (I). 32 g (0.2 mole) 
Bromine  was  added, in 30 ra in ,  to a solut ion of 11.0 g 
m e t h y l - 2 - f u r y l k e t o n e  in 50 ml  dry CC14 at r oom t e m -  
p e r a t u r e ,  the mi x t u r e  left unt i l  evolut ion of HBr 
ceased ,  poured  into i c e -wa te r ,  the oil s e p a r a t e d  off, 
and v a c u u m - d i s t i l l e d ,  to give 22.8 g (88~o) of I, bp 
135 ~ C (12 mm) [145~ ~ C (15 mm) [6]]. Found: 
C 27.14; H 1.80; Br  59.61%. Calcula ted  for  C6H4Br2O2: 
C 26.89; H 1.50; Hr 59.587o. 

D i b r o m o m e t h y l - 5 - n i t r o - 2 - f u r y l k e t o n e  (II). 15.5 g 
(0.1 mole) M e t h y l - 5 - n i t r o - 2 - f u r y l k e t o n e  was b r o m i n -  
ated with 32 g (0.2 mole) b r o m i n e  in 50 ml  dry CC14 
at 50 ~ C. II was i so la ted  by the p r o c e d u r e  d e s c r i b e d  
above. Yield 20.5 g (73.5%), mp 141~ ~ C ( 7 - 8 m m ) .  
Found: C 22.63; H 1.14; Br  51.29; N 4.51%. Calcu la ted  
for C6H3Br2NO4: C 23.03; H 0.97; Br  51.08; N 4.78%. 

D i i odome t hy l - 2 - f u r y l ke t one  (III). A solu t ion  of 
20.32 g (0.08 mole) iodine in 100 ml  dry e ther  was 
added to a so lu t ion  of d i a z o m e t h y l - 2 - f u r y l k e t o n e  [10] 
at room t e m p e r a t u r e .  When v igorous  evolut ion of N 
ceased,  e .g .  a f ter  about an hour,  the contents  of the 
f lask  were  ref luxed for  1 hr,  then washed with conc. 
Na th iosul fa te  solut ion,  and next with water .  Yield 
13.7 g (47%), long pa le -ye l low pla tes ,  mp 85o-86 ~ C 
(ex EtOH). Found: C 20.07; H 1.13; I 68.83%. Calcu-  
la ted for  C6H41202: C 19.69; H 1.09; I 69.38%. Readi ly  
so luble  in hot EtOH, somewhat  less  so luble  in cold 
EtOH, inso lub le  in water ,  on p ro longed  keeping it 
was t r a n s f o r m e d  to a b lack  g l i s t en ing  solid.  

Reac t ion  of d i a z o m e t h y l - 5 - n i t r o - 2 - f u r y l k e t o n e  
with iodine.  1.81 g (0.01 mole) D i a z o m e t h y l - 5 - n i t r o -  
2 - fu ry lke tone  [3]. 2.54 g (0.01 mole) iodine,  100 ml  
e ther ,  and 70 ml  dry CC14 were  re f luxed  toge the r  for  
4 hr  30 rain. Af ter  cool ing the p r e c i p i t a t e  was f i l t e r ed  
off and washed with e ther ,  y ie ld  0.80 g 5 - n i t r o - 2 -  
fury lg lyoxal  d ihydra te  V, mp 95o-96 ~ C (ex water) .  

Found: C 35.47; H 3.47; N 6.80%. Calcu la ted  for  
C6HaNOh. 2H20: C 35.11; H 3.43; N 6.82%. After  eva-  
po ra t i ng  off the solvent ,  the f i l t r a t e  gave 3.0 g brown 
syrupy  product ,  p e r m e a t e d  by nodules  of c o l o r l e s s  
p l a t e - s h a p e d  c r y s t a l s .  After  pu r i fy ing  by d i s so lv ing  
in g lac ia l  AcOH and p r e c i p i t a t i n g  with wate r ,  it 
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formed pale-yellow needles, di iodomethyl-5-nitro- 
2-furylketone (IV), mp 72~ ~ C. Found: C 17.62; 
H 0.91; N 3.22; I 61.47%. Calculated for C6H312NO4: 
C 17.71; H 0.74; N 3.44; I 62.35%. 

5-aitro-2-fu~ylglyoxal dihydrate (V). a) Prepared,  
without IV as impurity, f rom diazomethyl-5-ni t ro-2-  
furylketone and iodine, as described above, but using 
boiling for 2 hr, and leaving for 2 weeks with access 
of air. 70% yield, mp 95~ ~ C (ex water). 

b) 11.4 g (0.05 mole) Bromomethy l -5-n i t ro -2-  
furylketone was dissolved in 60 ml dimethylsulfoxide, 
allowed to stand for 20 hr, then diluted with 350 ml 
water, and the mixture extracted with 350 ml ether. 
After distilling off the ether, 6.0 g (59%) product was 
obtained, mp 95 ~ C (ex water), identical with the p re -  
paration obtained by oxidizing methyl -5-n i t ro-2-  
furylketone [8]. 
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