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Reaction of 1,3-diearbonyl compounds with nitryl chloride through sub- 
stitution on the activated methylene group, resulted in the formation of chloro, 
dichloro and oximino derivatives. 

(Keyword.s: 3-Oxobutanoic acid ethyl ester, 2,4-Pentanedione, reaction with 
nitryl chloride) 

Die Reaktion der 1,3-Dicarbonylverbindungen mit Nitrylchlorid 

Umsetzung yon 1,3-Dicarbonylverbindungen mit Nitrylchlorid ergab die 
entspreehende Chloro-, Dichloro- und Oximinoderivate in einer Substitutions- 
reaktion an der aktivierten Methylengruppe. 

NitryI  chloride reacts with aliphatic l, alicyetie 2 and heterocyelie 
olefins 3 to give mixtures  of addition products,  such as vieinul diehl0ro 
and chloro-nitro compounds,  whereas aromat ic  4 and heteroaromatie~ 
hydrocarbons are subst i tuted and chloro or nitro compounds or their 
mixtures  are formed. Substi tut ion reactions with nitryl chloride in the 
aliphatie series have not been known so far. 

We now wish to report  tha t  reaction of 1,3-dicarbonyl compounds 
with nitryl  chloride gives rise to subst i tut ion on the act ivated me- 
thylene group. Various examples with reaction conditions and yields of' 
the products  are shown in Table 1. The variat ion in yields depends on 
the solvent as well as on the molar  ratio of nitryl  chloride/1,3~ 
dicarbonyl compound, while they are almost  t empera ture  independent.  

The reaction is carried out by passing nitryl chloride through the solution of 
the diearbonyl compound in inert solvents. The products were isolated by 
fractional distillation, and their structure confirmed by spectral data and 
compared with authentic samples prepared by known procedures. 
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Table 1. Reaction of 1,3-dicarbonyl compound.s I a and c with nitryl chloride 

N02C1/1 a, c Solvent Reaction Products a 
molar ratio temp. (~ chioro dichloro 

(%) (%) 
oxilFie 

(%) 

1 a 1 CH2CI 2 40 30 b 57 e 
I a 2 CH~CI2 40 59 15 
1 e 1 Ctt.~CI2 20 30 d 11 e 57 f 
1 c 2 CH2CI~ 20 36 58 
1 c 1 C6H 6 20 24 12 63 
I c 2 CH2CI2 40 60 40 
1 c 2 acetic acid 40 80 19 

a Yields determined by G.c. ; b b.p.18 85-87 ~ (lit. 9 b.p-ls-20 87 ~ e m.p. 
72oc (lit.io 75~ d b.p.a0 93_98oc (lit.~l b.p.s0 94-96~ e b.P..30 108 109~ 
(lit. n b.p,~o 106-108~ r m.p. 5G58~ (lit. 12 m.io. 58-58.5~ 

Specia l  a t t e n t i o n  was pa id  to  the  de t ec t ion  of  p r o d u c t s  hav ing  a 
n i t ro  g roup  b u t  the  resul t s  were u n s a t i s f a c t o r y :  H i g h  y ie lds  of  the  
ox ime  2 e  (ob ta ined  a t  a 1:1 mo la r  r a t i o  of  n i t ry l  chlor ide  and  e thy l  
a ce toace t a t e ,  1 e) i nd ica t e  the  presence  of  an  O N O -  species. I n  some 
expe r imen t s ,  a n h y d r o u s  ca lc ium chlor ide  or sod ium su lpha t e  was 
added ,  t hus  s l igh t ly  increas ing  the  y ie ld  of  the  ox ime  2 e f rom 63% to 
69% (in benzene).  A t  h igher  mo la r  r a t ios  of  N Q C 1 / d i k e t o n e ,  chlori-  
n a t i o n  p r e d o m i n a t e d .  

The  resul t s  conf i rmed  ear l ie r  o b s e r v a t i o n s  t h a t  ch lo r ina t ion  wi th  
n i t r y l  chlor ide  t h r o u g h  s u b s t i t u t i o n  re leases  n i t r i t e  ions 5,q The  ionic 
s t r uc tu r e s  of  n i t r y l  ch lor ide  (cf. P a u l  et .  al.) 7 do n o t  p re fe r  those  wi th  
pos i t i ve  chlor ine  and  n i t r i t e  ion, b u t  t he  resu l t s  p r e sen t ed  as  well as 
those  r e p o r t e d  ear l ie r  s, 6, 8 i nd ica t e  t h a t  such a s t r u c t u r e  m a y  exis t .  
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Experimental 

Gas-liquid chromatographic analyses were performed on a Perkin Elmer 
F-11 Model using column 2 x0.004m, 2% diethyleneglyeol succinate on 
80-100mesh Chromosorb G (AW-DMCS), isothermal at 80~ (23min) and 
programed (10~ to 180~ Ir spectra were taken on a Perkin Elmer 257 
instrument. 3,3-Diehtoro-2,4-pentanedione 9, 3-oximino-2,4-pentanedione 1~ 
ethyl 2-chloroaeetoacetate 11, ethyl 2,2-dichloroacetoaeetate n,  and ethyl 2- 
oximinoacetoaeetate 12 used as test substances were prepared according to 
known procedures. 

General Reaction of 1,3-diketones with Nitryl Chloride 

Nitryl chloride (prepared according to Schechter etal.13), liquified in an 
acetone-dry ice bath, was allowed to evaporate into a stirred solution of 
0.25 tool of 1,3-diketone I a or I c in 100 ml of solvent during one hour and 
stirring was then continued tbr an additional hour. Samples for gas chromato- 
graphy were taken at this stage. The solvent was evaporated in vaeuo on a 
Bfiehi Rotavapor_ On fra.ctionation the tiquid chloro derivatives I a, e, d were 
obtained, whereas the crystalline oximes 2b and e were isolated from the 
residue. 

The infrared spectra of the products isolated were identical with those of 
the authentic samples. 
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