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At - - 1 5 ~  isopropylidenemalononitrite (5) reacts with an 
eqwimolar amount  of diazomethane to yield the pyrazoline 8, 
which loses nitrogen upon heating, to give 2,2-dimethyl-1,1-cyclo- 
propanedicarbenitrile (9), and 2-butylidenemalononitrile (6). 
At room temperature with an excess of diazomethane 5 gives a 
number of homologous 2-mcthyl-2-n-alkyl-l,l-cyclopropane- 
dicarbonitriles 9--13 via the corresponding homologous alky- 
lidenemalononitriles, as supported by the similarity of products 
obtained from the reaction of 2-pentylidenemMononitrile (7) und 
diazometh~ne. 

Bei - -  15 ~ C reagiert Isopropylidenmalonitril (5) mit 
Diazomethan in tool. Verhfiltnis 1 : 1 zu dem Pyrazolin 8, welches 
beim Erw/~rmen Stiekstoff verliert und  zu 2,2-Dimethyl-l , l-  
eyelopropandiearbonitril (9) und 2-Butylidenmalonnitril  (6) um- 
gesetzb wird. 

Wird die Reaktion bei Zimmertemp. mit  fibersehiiss. CH2N2 
ausgefiihrt, so erh{~lt man ein Gemiseh von homologen 
2-Methyl-2-n-Mkyl- 1,1-eyclopropandiearbonitrilen 9--13. Die Re- 
aktion verli~uft wat~'seheinlieh fiber die homologen Alkyliden- 
malonitrile, well 2-Pentylidenmalonitril (7) und Diazomethan 
ein Gemiseh von gleichartigen Produkten liefern. 

Wessely I and  co-workers described an  elegant method  for the prep- 
ara t ion of several d isubs t i tu ted  1,1-cyclopropaaedicarboxylic acids 
(cf. Scheme 1). 

* Herrn Prof. Dr. F. Wessely zum 70. Geburtstag in Hochaehtung 
gewidmet. 

** Present address: Unilever Research Laboratory, Vlaardingen, The 
Netherlands. 

1 F. Wessely and A.  Eitel, Mh. Chem. 95, 1577 (1964), and references 
cited there. 
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In  connection with our study on the mechanism of the isomerization of 
1,1-eye]opropanedicarboxylic acids ~ Wessely's convenient method was 
considered for the synthesis of 2,2-dimethyl-l,l-cyclopropanediearboxylic 
acid (14). Thus starting from 2,2-dimethyl-4,6-dioxo-l,3-dioxan (1, Mel- 
drum acid) and acetone, we obtained isopropylidene meldrum acid 2 

�9 (R1 = R2 = CH3) in 64o/o yield�9 On adding an equimolar amount of 
diazomethane at - -  20 ~ C, it was found that  no cyclopropane derivative 
was formed. Instead, a complex mixture of alkylidene meldrum acids 4, 
with varied n and m was obtained. This mixture was ozonized and sub- 
sequently decomposed, thus giving a mixture of acetone, butanone, di- 
ethylketone and methyl propyl ketone. 

The failure of this route prompted us to set up another approach for 
the synthesis of the acid 14, which is represented by Scheme 2. 

While this work was underway, McGreer et al. s and Hamel in  et al. 4 
reported that  the pyrolysis of alkyl 3-eyano-4,4-dimethyl-l-pyrazoline-3- 
carboxylate gives among other products alkyl 1-cyano-2,2-dimethyl-1- 
eyclopropaneearboxylate in about 25% yield. 

2 j .  Bus, Thesis, Amsterdam 1967. 
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In carrying out the reaction with an eqnimoiar amount of diazo- 
methane and isopropylideneInalononitri!e (5) at --15 ~ C, the pyrazoline 
derivative 8 (n = I) can be isolated. Its structure is consistent with the 
NMR spectrum (vide experimental). Upon warming to room temperature 
8 is rapidly converted into 2,2-dlmethyl-l,l-cyelopropanedicarbonitrile 
(9) and 2-butylidenemalononitrile (6) by loss of nitrogen. When the reaction 
is started at room temperature,  much more diazomethane is consumed by  
isopropylidenemalononitrile and it is evident (vide supra) tha t  the excess 
of diazomethane is used for chain lengthening of the alkylidene group. 
Careful analysis by gaschromatography, NSIR and mass spectrometry of 
a typical reaction mixture shows tha t  it consists of a number of 2-methyl-2- 
n-alkyl-l, l-cyelopropanedicarbonitriles 9--13.2-Pentylidenemalononitr i le  
(7) and diazomethane give under similar conditions the diearbonitriles 
11--13. This result proves unequivocally that  the 2-alkylidenemalono- 
nitriles (e.g. 6 and 7) are intermediates. I t  must  be emphasized that  during 
the ,,addition" of diazomethane to isopropylidenecyanomalonie ester or 

a D. E.  31cGreer, R.  S.  2~icDaniel, and M .  G. Vin]~, Canad. J. Chem. 43, 
1389 (1965). 

4 H.  Hamel in  and R. Carrig, C.r. hebdomad. $6. Acad. Sci. 261, 5545 
(1965). 
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to  i s o p r o p y l i d e n e  m e l d r u m  ac id  (2 -+ 4), t h e  m e t h y l  a n d  t h e  a lky l  g r o u p  

both show a m i g r a t o r y  a p t i t u d e ,  wh ich  is sa id  to be  norma]  in c a r b o n i u m  

ion  r eac t i ons  5. H o w e v e r ,  on  a d d i n g  d i a z o m e t h a n e  to  i s o p r o p y l i d e n e m a l o n o -  

n i t r i l e  one  m e t h y l  g roup  is a lways  r e t a i n e d  in t h e  i n t e r m e d i a r y  h o m o -  

logues  15, i n d i c a t i n g  an  e x t r a o r d i n a r y  p re f e r ence  of h ighe r  a lky l  g roups  

for  m ig ra t i on .  F o r  t h e  p r e s e n t  we c a n n o t  offer  a s a t i s f a c t o r y  e x p l a n a t i o n  

for  th is  e x c e p t i o n a l  s e l ec t iv i ty .  

Experimental Part 

W i t h  the  col laborat ion of Miss T. A .  Langeveld. 

All mel t ing  and boiling points  are uncorrected.  

The  mass spectra  were t aken  on an A .E . I .M.S . -2H spec t rometer  at an  
ionizing potent ia l  of 70 eV, t he  N M R  spectra  on a Var ian  Associates A-69 
spec t rometer  using t e t ramethy ls i l ane  (S = 0) as an in ternal  s tandard.  The 
infrared spectra  were de te rmined  on a U n i e a m  S.P. 200 infrared spectrometer .  

2,2-Dimethyl-4,6-dioxo-l,3-dioxane (W[eldrum acid) (1) 

This  p roduc t  was prepared  according to Meldrum 6. The N M R  spec t rum 
(CDCla) shows two singlets a t  ~ = 1.76 (~CI-I3) and  a t  ~ = 3.68 ( - - C H 2 - - )  
wi th  re la t ive  intensit ies of 3 : l .  

2,2-Dimethyl-5-isopropylidene.d,6-dioxo-l,3-dioxane (2) (R1 = R2 = CH3) 

Molecular sieves (20 g, t ype  4 A) and Meldrum acid (1) (0,12 mole) dis- 
solved in a mix tm 'e  of 15 ml  of acetone and  30 ml  of super d ry  pyr id ine  were 
al lowed to s tand  for 5 days at  20 ~ C. The  molecular  sieves were r emoved  by: 
f i l t ra t ion and  the  solvent  b y  dist i l lat ion.  W a t e r  was t h e n  added  to t he  residue 
and the  p roduc t  precipi ta ted.  I t  was f i l tered off and washed wi th  water .  
Yield 14.1 g (64o/o) of 2 ,2-dimethyl-5- isopropyl idene-4,6-dioxo-l ,3-dioxane 7 
(2, I~1 ~ Re = CHa). Mp. 75.5--76.5 ~ C. 

Reaction o] diazomethane with 2 (R1 -= R 2  ~ C H 3 )  

At  - -  15 ~ C an ethereal  solut ion of 3 eq. of CI-[2N2 s was added  to a solution 
of 1.5 g of 2 ,2-dimethyl-5- isopropyl idene-4,6-dioxo- l ,3-dioxane (2, R1 = 1%2 --  
-~ CtIs) in 4 ml  of ether.  Af te r  evapora t ion  of the  ether,  the  residue was dissolved 
i n 2 0  ml  of CC14. A s t ream of ozone was then  bubbled  into this solution for 
about  8 hrs at  0 ~ C. The  solut ion was concen t ra ted  to about  3 ml  and the  
mix tu re  of ozonides was decomposed  w i t h  water .  The  low boiling p roduc t s  
were disti l led off in  vacuo and dried. Acetone,  butanone ,  2-pentanone and 
3-pentanone were isolated by  p repara t ive  gasehromatography  and  identif ied 
by  compar ison wi th  au thent ic  samples.  

M .  Stiles and R.  P .  Mayer,  J .  Amer .  Chem. Soc. 81, 1497 (1959). 
6 A .  2V. Meldrum, J.  Chem. Soc. 93, 598 (1908). 
7 G. Swoboda-Adametz, J .  Swoboda, and F.  Wessely, Mh. Chem. 9fi, 1283 

(1964). 
s Organic Synthesis,  J o h n  Wiley  and Sons, Inc.  (New York) 36, 16 (1956), 

submi t t ed  by  Th.  J .  de Boer and  H. J .  Baclcer. 
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2 sopropyl iden emaIononitrile (5) 

This  c o m p o u n d  was p r e p a r e d  accord ing  to  P r o u t L  Yield  87%,  B . P .  
8 8 - - 9 0  ~ C/9 m m .  

2-Pentylidenemalo~wnitrile (7) 

This  p r o d u c t  was  o b t a i n e d  accord ing  to Prout 9. Yie ld  91 ~ o. 

3,3-Dieyano-~,4-dimethyl.l-pyrazoline (8) / tom 5 by reaction with diazomethane 
at - -  15 ~ C 

A n  e the rea l  so lu t ion  of CHzNz (10 mmole )  was  a d d e d  to 1.06 g (10 mmole )  
of i sop ropy l idenema lonon i t r i l e  (5) in 50 m l  of e t h e r  a t  - -  15 ~ C. Af t e r  1 ~ b r s  
t he  e the r  was  r e m o v e d  in vacuo a t  - -  40 ~ C. T he  colourless c rys ta l l ine  p r o d u c t  
was  f i l tered off a n d  w a s h e d  w i t h  CCI4 of - -  20 ~ C. 3 ,3 -Dicyano-4 ,4 -d imethy l -1-  
pyrazo l ine  (8) was  s t ab l e  a t  th i s  t e m p e r a t u r e .  T he  N M R  s p e c t r u m  (in CDCls) 
a t  - -  30 ~ C s h o w e d  a s ingle t  a t  a = 1.37 ( - - C H a)  a n d  a s ing le t  a t  8 = 4.76 
( - -CH~,-- )  w i t h  r e l a t ive  in tens i t i e s  of 3 : 1. 

2,2-Dimethyl-l,l-eyclopropanedicarbonitrile (9) by thermal decomposition o] 8 

At room temperature, the pyrazoline 8, dissolved in ether, decomposed 
m~o N2 and in a mixture of 2,2-dimethyl-l,l-eyclopropanedicarbonitrile (9) 
and of see.-butylidenema]ononitrile (6) in a ratio of 2 : I approximately (deter- 
mined by gas chromatography). The reaction mixture was then cooled to 
- - - 3 5 ~  a n d  0.36 g of 2 , 2 - d i m e t h y l - l , l - e y e l o p r o p a n e d i c a r b o n i t r i l e  (9) pre-  
cipitat.ed. 9 was  ree rys ta l l i zed  f rom a mixt~tre of p e t r o l e u m  e the r  a n d  CCId. 
M. P. 3 9 - - 4 0  ~ (lit. 39- -40~  10. 

:~eaction o] isopropylidenemalononitrile (5) w~ith CHIN2 at room temperature 

A t  %- 20 ~ C a n  e the rea l  sobat ion of CH2N2 was a d d e d  to  1 g of i sopropy-  
l i denema lonon i t r i l e  (5), in  5 m l  of e ther .  Af te r  a b o u t  4 horn's  t h e  r eac t i on  was  
complete and the excess of CHzN2 and solvent were evaporated. The residual 
liquid was subjected to preparative gas chromatography using a 2 m 200,/o 
silicon oil column at 173 ~ C. The products 9--13 were isolated. The molecular 
weights of the compounds were determined by mass spectrometry. 

In/rared spectrum 

The  C_=N s t r e t c h  v i b r a t i o n  m o d e  in c o m p o u n d  9 a n d  10 abso rbs  a t  
2260 cm-1  a n d  in t h e  p r o d u c t s  11, 12, a n d  13 a t  2290 c m - L  The  i n t e n s i t y  of t he  
a b s o r p t i o n  b a n d  of t h e  CH2-de fo rma t ion  m o d e  in t h e  region of 1450 a m  1 
increases  w i t h  inc reas ing  n u m b e r  of CI-I2-groups. The  C = C - s t r e t e h  v i b r a t i o n  
b a n d  is absen t .  W e a k  b a n d s  a b o v e  3009 cm -1 ind ica t e  t he  presence  of a cyelo- 
p r o p a n e  r ing  n .  

N M R  spectrum (CC14) 

The  chemica l  sh i f t  8 of t he  met.hyl  a n d  of t h e  m e t h y l e n e  p ro tons  in  9 - - 1 3  
are g iven  in Tab le  1. 

9 F. S. Prout,  J. Org. Chem.  18, 928 (1953). 
~o E .  Ciganek, J .  Amer .  Chem.  Soc. 88, 1979 (1966). 
~1 H.  A .  Szymanaki,  I n t e r p r e t e d  I n f r a r e d  Spec t ra ,  Vol.  1, Plenm~n Press ,  

New York ,  1964, p. 143. 
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T a b l e  1 

N C \ _ _  7 CH~ Ho 

H3C (CH2)nCH3 

Ha Hb Ha 

Compound ~a lib Hc I~d 

O 1.41 1.62 1.41 
10 1.1 1.59 1.39 
11 1.0 1.3--1.6 1.58 1.39 
12 1.0 1.56 1.40 
13 1.0 1.55 1.41 

The methylene protons (Hb) display a multiplet, the eyclopropyl protons 
(He) and the u-methyl protons (Hd) a singlet, and the methyl protons (l~Ia) 
show a broad triplet. 

The relative intensities of the protons Ha, I-Ib, t ic and I-Id are in accordance 
with the assigned structure. 

Reaction o/2-pentylidenemalononitrile (7) with diazomethane 

This reaction was carried out in the same way as described above. After 
the work up, the products 11--13 were isolated. 
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