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We have already reported on the formation of the 2-chloroethyl ester of diazoacetic acid (1) and a side 
product in the synthesis of the 2-hydroxyethyl ester of this acid [i]. in the present work we synthesized (I) 
directly and studied its carbenic decomposition in the presence of different carbene aeceptors. 

Ester (I) is obtained in a yield of 80% yield by diazotization of 2-chloroethyl aminoacetate hydrochloride 
(H), which, in turn, is prepared in a 95% yield by the esterffication of glycine by ethylene chlorohydrin in the 
presence of anhydrous HCI with distillation of the water formed. 

HCI 
CICH~CH~OH + HOCOCH2NH2 

--H~O 

-~ C1CH~GH~OGOCH2NH~HCI N~a~o,, msor G1CI'I2GH~OCOCHN2 
(n) (I) 

The d i a z o e s t e r  (I) was  p u r i f i e d  by d i s t i l l a t i o n  in vacuo and c h a r a c t e r i z e d  by IR and PMR s p e c t r a .  It i s  
r e a d i l y  so luo l e  in o r g a n i c  s o l v e n t s  and sta01e on hea t ing  to 80~ The t h e r m a l  and t h e r m o e a t a l y t i c  d e c o m p o -  
s i t i o n  of  (I) at  h i g h e r  t e m p e r a t u r e s  l e a d s  to the  f o r m a t i o n  of  p r o d u c t s  of  i n t e r m o l e c u l a r  i n t e r a c t i o n  o f  2 - c h l o r o -  
e t h o x y c a r b o n y l e a r b e n e  (CEC) f o r m e d  u n d e r  t h e s e  cond i t ions  wi th  the  c o r r e s p o n d i n g  a c c e p t o r s .  P r o d u c t s  of  
i n t r a m o l e c u l a r  t r a n s f o r m a t i o n  of  th i s  e a r b e n e  have  not  been  d e t e c t e d  in any of  t h e s e  c a s e s .  

A c c o r d i n g  to GLC and PMR d a t a ,  in the  t h e r m a l  d e c o m p o s i t i o n  of  the  d i a z o e s t e r  (I) in m - x y l e n e  at  144~ 
a m i x t u r e  of  s ix  to s e v e n  i s o m e r i c  2 - c h l o r o e t h y l  e s t e r s  of  e y c l o h e p t a t r i e n e e a r b o x y l i e  a c i d s  (III) was  ob ta ined  
in  a 37% y i e l d ,  wi th  the  2 - e h l o r o e t h y l  e s t e r  of  3 , 5 - d i m e t h y l - 2 H - c y c l o h e p t a - 3 , 5 , 7 - t r i e n e c a r b o x y l i e  ac id  (IIIa) 
p r e d o m i n a t i n g  (55% con ten t  in  the  m i x t u r e ) .  

P r e s e n t  in  the  weak  f i e ld  r e g i o n  of  the  s p e c t r u m  of  the  m i x t u r e  of  (III) a r e  a s i n g l e t ,  b r o a d e n e d  by a 
l o n g - r a n g e  s p i n - s p i n  i n t e r a c t i o n  at  5 6 .32  p p m ,  a t t r i b u t e d  to the H b p r o t o n ,  and s i g n a l s  of H a and H c p r o t o n s  
at  7 .36  and 5 .77  ppm s p l i t  into d o u b l e t s  with J = 6 Hz.  The m e g n e t o e q u i v a l e n t  H d p r o t o n s  g ive  a s i ng l e t  at 
5 2 . 1 9  p p m .  The p r o t o n s  o f  the  m e t h y l  g r o u p s  with  s i m i l a r  va lue s  of  5 a p p e a r  in the  f o r m  of  a b r o a d e n e d  
s i n g l e t  wi th  5 1 .93  p p m .  

The f o r m a t i o n  of  a m i x t u r e  of  i s o m e r i c  m e t h y l  e s t e r s  of  d i m e t h y l e y c l o h e p t r a t r i e n e c a r b o x y l i c  a c i d s ,  
ana logous  to (III) ,  has  a l r e a d y  been  o b s e r v e d  in the  pho to ly t i c  d e c o m p o s i t i o n  of  m e t h y l  d i a z o a c e t a t e  in  m -  
xy l ene  as  the  r e s u l t  of  the  add i t i on  of  r n e t h o x y c a r b o n y l c a r b e n e  to a r o m a t i c  m u l t i p l e  bonds ,  fo l lowed  by i s o -  
m e r i z a t i o n  of  the  e s t e r s  of the  b i c y e l i c  a c i d s  f o r m e d  [2]. I t  i s  p o s s i b l e  tha t  the r e a c t i o n  of  (I) with m - x y l e n e  
t a k e s  p l a c e  by the  s a m e  s c h e m e .  T h u s ,  the  p r e f e r e n t i a l  f o r m a t i o n  of  (IIIa) i n d i c a t e s  a s e l e c t i v e  a t t a c k  by 
ca rDene  of  bonds  r e m o v e d  f r o m  the  m e t h y l  s u b s t i t u e n t s ,  which a l so  a g r e e s  wi th  the  da t a  in [2]. 

The t h e r m a l  d e c o m p o s i t i o n  of  (I) in an e x c e s s  o f  d i g l y m e  at  140~ l ed  to a m i x t u r e  (1:3) of  2 - c h l o r o -  
e thy l  e s t e r s  of  2 - m e t h o x y e t h o x y a c e t i c  a c i d  (IV) and 2 - [ 2 - ( 2 - m e t h o x y e t h o x y ) e t h o x y ] a c e t i c  a c id  (V) in  an o v e r a l l  
y i e l d  of  24~ .  

The s t r u c t u r e  of  e s t e r s  (IV) and (V) i s o l a t e d  in  an  ind iv idua l  s t a t e  by p r e p a r a t i v e  TLC was  c o n f i r m e d  
by PM1R and laC 1N2VI1R s p e c t r a .  D e s p i t e  a c e r t a i n  d i f f e r e n c e  in the  s t r u c t u r e  of  t h e s e  e s t e r s ,  t h e i r  PMR 
s p e c t r a  s c a r c e l y  d i f f e r .  The H a p r o t o n s  g ive  t r i p l e t s  a t  i5 4 .28  p p m ,  H b p r o t o n s  g ive  s i n g l e t s  at 5 4 .03  ppm 
for  e s t e r  (IV) at  5 4 . 0 5  ppm for  e s t e r  (V), H e p r o t o n s  g ive  t r i p l e t s a t  5 3 .60  ppm for  (IV) and 3 .62  ppm for  
fo r  (V). The H d p r o t o n s  of  the  m e t h y l e n e  g r o u p s  o f  the  two e s t e r s  f o r m  c o m p l e x  m u l t i p l e t s  in the r e g i o n  of  

N. D.  Z e l i n s k i i  I n s t i t u t e  of  O r g a n i c  C h e m i s t r y ,  A c a d e m y  of  S c i e n c e s  of  the  USSt l ,  M osc ow .  T r a n s l a t e d  
f r o m  I z v e s t i y a  A k a d e m i i  Nauk SSSR, S e r i y a  K h i m i c h e s k a y a ,  No. 11, pp .  2529-2535 ,  N o v e m b e r ,  1984. O r i g i -  
nal  article submitted July 9, 1983. 
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3 . 3 - 3 . 7  ppm.  The H e p ro tons  give s ing le t s  at 5 3 .24  ppm for  e s t e r  (IV) and 6 3 .25  ppm for  e s t e r  (V). The 
13C NMR s igna l s  w e r e  a s s i g n e d  a c c o r d i n g  to the i r  mul t ip l i c i ty ,  due to the 13C - H  in t e r ac t ion .  In the m a s s  
s p e c t r u m  of  (IV) t h e r e  a r e  two peaks  of  m o l e c u l a r  ions ,  due to 35C1 and 37C1 i so topes .  The m a s s  s p e c t r u m  
of  (V) does not conta in  m o l e c u l a r  ion peaks .  

Accord ing  to [3], the f o r m a t i o n  of  e s t e r s  (IV) and (V) can be obtained by the fl - e l imina t ion  of  H a toms  
in the oxonium y l ides  A and B,  f o r m e d  in the a t t ack  of  CEC on d i f fe ren t  O a toms  of  d ig lyme ,  and by d i s s o c i a  
t ion  of  new y l ides  C - E  f o r m e d .  We can  deduce f r o m  the r e a c t i o n  p roduc t s  that  the p r e f e r e n t i a l ,  if  not the 
on ly  d i r ec t i on  of  fi - e l im ina t i on  for  y l ide  is path b,  leading to e s t e r  (V), which a g r e e s  with the data  on [3] on 
the se l ec t iv i ty  of  the r e a c t i o n  of alkyl  d i a z o a c e t a t e s  with me thy l  alkyl e t h e r s  
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The poss ib le  ex i s tence  of oxonium y l ides  fo l lows,  in p a r t i c u l a r ,  f rom the ca lcu la ted  data  of ICH 2 c o m -  

p lexes  with wate r  [4]. 

We obse rved  the fo rmat ion  of (IV) in a 25% yie ld  in the t h e r m a l  r eac t i on  of d i a z o e s t e r  (I) with ethylene 

glycol  monomethyl  e the r  

(I) + MeOCH~CH~OH 124~ (IV) --N2 

The products of splitting the ether at the C-O bond were not detected. Previously, the introduction 
of alkoxycarbonylcarbenes at the O-H bond of alcohols had only been observed in the photolytic and thermo- 

catalytic decomposition of alkyl diazoacetates [5, 6]. 

To synthes ize  2 -ch lo roe thy l  e s t e r s  of c y c l o p r o p a n e -  and cyc lop ropeneca rboxy l i c  a c id s ,  we studied the 
t h e r m o e a t a l y t i c  decompos i t ion  of (I) in the p r e s e n c e  of unsa tu ra t ed  compounds .  The decompos i t ion  of (I) by 
the act ion of CuSO4 in exces s  of eyclohexene at 90~ led to the fo rmat ion  of 2 -ch loroe thy l  e s t e r s  of syn -  and 
a n t i - i s o m e r s  of bicyclo [4 ,1 ,0 ]hep t ane -7 - ca rb oxy l i c  acid (VI) in an ove r a l l  y ie ld  of 80%. The r eac t i on  of (I) 
with a tenfold exces s  of l - h e p t e n e  in the p r e s e n c e  of CuSO4 at 100~ was accompanied  by c ons i de r a b l e  r e s i n i -  
f ica t ion ,  and gave 2-eh loroe thy l  e s t e r s  of t r a n s -  and e i s - i s o m e r s  of 2 - a m y l e y c l o p r o p a n e c a r b o x y l i e  acid in an 
ove ra l l  y ie ld  of 15% only.  

/ ' . .  

cuso,, s0 ~ § O01~ + syn-(Vt) 

anti-(VI) 

COOR 
I 

HsC=CHCsHn >. 

CuSO~, i00 ~ ~sHu 

(i  , ~  c o o a  

I~e~C~CHCH=CM~ 

Cu, 115--120 ~ 

+ c is- (VII)  

Me J 
__ + cis-(VIII) 

Me~HC=CMe~ 

tran s-(VIII) 

51e C00R 

' fi4i ~ 
H~C~C--C-~CSiI~% 

CuSO,, llO-lls ~ + cis -(IX) 

C~-CSiMe3 

trans-(IX) 

l~ = CII2CH2CI. 

In the p r e s e n c e  of copper  c a t a l y s t s ,  at 115-120~ the d i a z o e s t e r  (I) r e ac t s  with a tenfold e x c e s s  of 
2 , 5 - d i m e t h y l - 2 , 4 - h e x a d i e n e  to fo rm a mix tu re  (55:45) of 2 -ch loroe thy l  e s t e r s  of t r a n s -  and c i s - i s o m e r s  of 
ch rysan themumic  acid (VIII). The highest  ove ra l l  y i e ld  of e s t e r s  (53%) was achieved when copper  bronze was 
used  as the ca t a ly s t .  In the p r e s e n c e  of CuC1 or  CuSO4, the r eac t i on  was accompanied  by c ons i de r a b l e  r e s i n i -  
f ica t ion  of the in i t ia l  d iene ,  which led to a d e c r e a s e  in the y ie ld  of e s t e r  (VIII) to 20-35%. 

The t h e r m o c a t a l y t i c  r eac t i on  of (I) with a th ree fo ld  excess  of 1 - t r i m e t h y l s i l y l - 2 - i s o p r o p y i a c e t y l e n e  in 
the p r e s e n c e  of anhydrous CuSQ at 110-115~ p r o c e e d s  r e g i o s e l e c t i v e l y  at the double bond only to give a m i x -  
tu re  (55:45) of 2 -ch loroe thy l  e s t e r s  of t r a n s -  and c i s -  i s o m e r s  of 2 - m e t h y l - 2 - t r i m e t h y l s i l y l e t h y n y l c y c l o p r o -  
paneca rboxy l i c  acid (IX) in a 45% y ie ld .  

E s t e r s  (VI)-(IX) were  c h a r a c t e r i z e d  by IR,  PlVIR, and m a s s  s p e c t r a .  The s p e c t r a l  data and a lso  ce r t a i n  
constants  of these  e s t e r s  a r e  given in Table 1. The protons  of the OCH2 and CH2C1 f ragments  appear  in the 
PMR s p e c t r a  in the fo rm of mul t ip l e t s  at 5 4 . 2 - 4 . 4  and 3 . 5 7 - 3 . 6 0  ppm,  respect ively- .  In the m a s s  s p e c t r a  of 
al l  the e s t e r s  the re  a r e  s igna ls  of two m o l e c u l a r  ions due to 35C1 and 37C1 i so topes .  

The r eac t i on  of d i a z o e s t e r  ( I )wi th  a th ree fo ld  exces s  of ace ty lenic  compounds ,  1 - t r i m e t h y s i i y l - Z - c y c l o -  
p r o p y l a c e t y l e n e ,  1 - t r i m e t h y l s i l y l - 2 - p r o p y l a c e t y l e n e ,  and 1 ,2 - d i p r opy l a c e t y l e ne  leads  at 110-120~ and in the 
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T A B L E  1. P r o p e r t i e s  of 2 - C h l o r o e t h y l  E s t e r s  of C y c l o p r o p a n e -  
e a r b o x y l i c -  and C y c l o p r o p e n e - 3 - c a r b o x y l i e  A c i d s  

( v i )  
(vii) 

(viii) 

(IX) 

(x) 

(XD 

(XlI) 

80 t0i (2) 
t5 [ 8i(3) 

! 
53 t06-109 

i 
45 ti6(3) 

20 t01(3) 

~9 80(2) 

50 89(2) 

1,4925 
1,4580 

t,4806 

1,4770 

t,4840 

1,4487 

1,4635 

! 
IR-spectrum/e PMR spectrum, 5, ppm 

i725(C=O) 4,20 3,571t0-20(1tH ) 
i725(C=O) 4,26 i3,60 ~i,3 m(4CH~), 0,85 m 

/ (CH~) 
t730(C=O) 4,40 3,58 [5,28and4.84 d (HC~, 

[ trans--and Cls-iso- 
mers), d,68 m 

((CH3) 2C~), t,22 $, 
t,t8 s, 1,10 s (2 CH~ 

trans- and cis-iso- 
r ee f s )  

1730(C=O) 4,28 3,60 2 02 d, d(Ha trans- 
2i70(C=C) 'isomer) ~, t,5-t,7 

(H a +HD of cis-iso 
mer~ i,34 br~ s 
(c~) ,  tA6-i,4o 
(Hb +H e trans-iso- 

mer ~, 1,0d. d (H c 
c i s  - lso mer), 

I 0,03 s (Si(CHs)~) 
i725(C=O) 4,t7 3,52 184 s (Ha), 1,72 m 
i830(C=C) ' (Hb), 0,2-1,3 

(2 CI{2), 0,05 S 
3 -i (Si(CH3) ~) 

t720(C:-O) 4,i5 ,o 2,40 (CH~C=C),1,93s 
t830(C~C) (CH); 2,53 m (CH~), 

0,87 t (CH~), 0,t2 s 
I ( S i ( C H ~ ) ~ )  

t725(C=O) 4,20 3,57 2,38 t (CH2C=C>, 
ig00(C=C) 1,97 s (CH), 1,57m 

] (CH2),0,97 t (CH3) 

Mass spee- -"um S 

202 and 204 
218 and 220 

230 and 232 

258 and260 

258 and 26 o 

260 and 262 

230 and 232 

p r e s e n c e  of  CuSO 4 to 2 - c h l o r o e t h y l  e s t e r s  of  1 - c y c l o p r o p y l - 2 - t r i m e t h y l s i l y l c y c l o p r o p e n e - 2 - c a r b o x y l i c  a c i d  
(X), 1 - p r o p y l - 2 - t r i m e t h y l s f l y l c y c l o p r o p e n e - 3 - c a r b o x y l i c  a c i d  (XI),  and 1 , 2 - d i p r o p y l c y c l o p r o p e n e - 3 - c a r b o x y -  
l i c  a c i d  (XII),  r e s p e c t i v e l y .  Al l  the  e x p e r i m e n t s  w e r e  a c c o m p a n i e d  by the  f o r m a t i o n  of an  a p p r e c i a b l e  amoun t  
o f  h i g h - m o l e c u l a r - w e i g h t  p r o d u c t s ,  and the  y i e l d s  of  e s t e r s  (X)-(XII) w e r e  d e t e r m i n e d  by the  n a t u r e  of the  
s u b s t i t u e n t  in  the  a c e t y l e n e .  As in  r e a c t i o n s  wi th  a lky l  d i a z o a c e t a t e s  [7], the  s i l y l a t e d  a c e t y l e n e s  w e r e  found 

to be l e s s  r e a c t i v e  than  t h e i r  h y d r o c a r b y l  a n a l o g s .  The n o n s i l y l a t e d  e s t e r  (XII) was  o b t a i n e d  in a y i e l d  of 50%, 
b a s e d  on (I) u s e d  in the  r e a c t i o n ,  whi le  the  s i l y l a t e d  e s t e r s  (X) and (XI) w e r e  o b t a i n e d  in y i e l d s  of 20 and 19%, 

r e s p e c t i v e l y .  

[ ~ / H  b /SiMes 

- H a COOR 
(X) 

Pr SiMea 
(I)-- PrC,=-V.Si~H ~ \ ~ /  

--Ns I 
COOR 
(xi) 

Pr Pr 

[ 
COOR 
(Xli) 

R = CH2CH2C1. 

The s t r u c t u r e  of  e s t e r s  (X)-(XII) was  c o n f i r m e d  by the  d a t a  of IR ,  PMR and m a s s  s p e c t r o s c o p y .  The 
p r o t o n  s i g n a l s  of  the  OCH 2 ( 4 . 1 5 - 4 . 2 0  ppm) and CH2C1 (3. 52 -3 .61  ppm) f r a g m e n t s  a r e  o b s e r v e d  in  the  PM1R 
s p e c t r a  of  the  c o m p o u n d s  in  the  s a m e  r e g i o n  as  the  p r o t o n  s i g n a l s  of  t h e s e  g r o u p s  in c y c l o p r o p a n e c a r b o x y l i c  
e s t e r s  (VI)- ( IX) .  In  the  m a s s  s p e c t r a  of  e s t e r s  (X)-(XII) s i g n a l s  of two m o l e c u l a r  ions  a r e  o b s e r v e d ,  due to 
35CI and 37C1 i s o t o p e s .  In t he  IR s p e c t r a , , t h e  band a t  1830 c m  -1 fo r  e s t e r s  (X) and (XI) and at  1900 c m  -1 fo r  

e s t e r  (XII) c o r r e s p o n d s  to  the  i n t r a e y c l i c  m u l t i p l e  bond.  
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E X P E R I M E  NTA L 

The GLC analysis was ca r r i ed  out on the LKhM-SMD apparatus with a ea tha romete r  on a 2 m • 2 mm 
column with 15% Carbowax 20, on N-AW-DMCS chromatone (column 1) and with 570 sil icone SE-30 on N-AW- 
DMCS chromatone (column 2), c a r r i e r  gas He, 30 ml /min .  The PMR spect ra  of 20% solutions in CC14 and 
CHC13 were recorded  on the Tesla BS-467 (60 MHz) and Tesla BS-497 (100 MHz) spec t romete r s  with TMS 
as internal s tandard.  The 13C NMR spect ra  of the solutions in CDC13 were run on the Bruke r -WP-60  apparatus 
(15.08 MHz) with TMS as internal s tandard.  The IR spec t ra  were run on the UR-10 and Specord IR-75 spec-  
t ropho tomete r s ,  and the mass  spect ra  were taken on the Varian MAT CH-6 apparatus .  

2-Chloroethyl  Aminoacetate Hydrochloride (II). A boiling mixture of 97.5 g (1.3 mole) of glycine,  326 g 
(4.0 moles) of ethylene ehlorohydrin in 200 ml of benzene was saturated for 24 h with anhydrous hydrogen 
chloride.  Water was removed as an azeotrope with benzene. The mass  was cooled,  and the precipitate was 
f i l tered.  Yieid, 215 g (95%) of (II), mp 155-156~ (from EtOH). IR spect rum (KBr, v,  cm-1): 1750 (C =O) ,  
3000 br (NH}. 

2-Chloroethyl  Diazoacetate (I). A solution of 36.5 g (0.5 mole) of NaNO2 in 100 ml of water was added 
in the course  of 10 rain to a cooled mixture (-5~ of 69.6 g (0.4 mole) of (II) in 100 ml of water  and 250 ml 
of CH2C12. The mixture was cooled to -10~  and 38 ml of 5% H2SO 4 were added in the course  of 5 rain. The 
mixture  was heated to 20~ and left to stand for 15 re_in. The organic  layer  was separa ted ,  neutral ized by 
500 ml of a 5% solution of Nat tCQ,  dried over  MgSO4, and evaporated at < 80~ The residue was distilled 
in vacuo. Yield. ,  48.4 g (800/o) of (I), bp 52~ (4 ram), n~  1. 5013. Ill spec t rum (u, cm -1): 1705 (C =O) ,  2120 
(CN2). PMR spec t rum (in CHC13, 5, ppm): 4.76 s (CH), 4.28 m (OCI-I3), 3.57 m (CH2C1), J1,2 = 5.7 Hz. 

2-Cbloroethyl  Es te r s  of I somer ic  Dimethylcyeloheptatr ienecarboxylie Acids (III). A solution of 4 .5  g 
(0.03 mole) of (I) in 10 g of m-xylene  was added in the course  of 10 h to 32 g of boiling xylene. The mixture  
was heated for another hour until no more  N 2 was evolved, and was distil led. Yield, 2 .5  g (37%) of a mixture 
of i somer ic  (III), bp 105-111~ (2 m m ) ,  n~ 1. 5383, containing, according to GLC data (column 1, 190~ 55% 
of (IIIa). IR spec t rum (v, em-~): 1550, 1630 and 1680 (C=C),  1720 (C=O) .  PMR spec t rum (5, ppm in CC14): 
7.36 d (Ha), 6.32 s (Hb), 5.77 d (He), 4 . 3 0 t  (OCHx), 3 . 6 2 t  (CH2C1), 2.19 s (Hd), 1.98 s (CH3). I n t h e  PMR 
spec t rum there are  also low-intensity signals due to i somers  of (III). The mass  spec t rum of tl~e mixture of 
(IH} contains peaks of molecular  ions with m / z  226 and 228, due to 35CI and 37CI isotopes.  

2-Chloroethyl  Es te r s  of 2-Methoxyethoxyaeetic Acid (IV) and 2-[(2-1Vtethoxyethox___ v)ethoxy_]aeetie Ac__id (V). 
A solution of 4 .5  g (0.03 mole) of (I) in 10 g of diglyme was added in the course  of 10 h to 40 g of diglyme hen- 
ted to 140~ The mixture was heated for 1 h until no more  N2 was evolved, the excess  of diglyme was d is -  
t i l led,  and the residue was distilled in vaeuo. Yield, 1.8 g of a mixture of products ,  bp 95-115~ (2 ram), 
f rom which e s t e r  (IV), Rf 0.63 and e s t e r  (V), Rf 0.24, were isolated by prepara t ive  ehroma~ography on si l ica 
gel (eluent, a b e n z e n e - e t h e r  mixture (1:1)). 

Es te r  (IV). IR spec t rum (u, era-i) :  1755 (C =O) .  PMR spect rum (in CC14, 5,  ppm): 4.28 t (2Ha), 4.03 s 
(2Hb), 3 . 6 0 t  (2He), 3 . 3 - 3 . 7 m  (4Hd), 3.24 (3~e). ~3c NMR spec t rum (5, ppm): 170.17 s (C5), 71.94 s (C4), 
71.10 t (C~), 68.60 t (C3), 64.29 t (C2), 59.07 q (Ci), 41.41 t (C7). The mass  spect rum contains peaks of 
molecu la r  ions with m / z  196 and 198. 

Es te r  (V). IIl spec t rum (u, era-l) :  1755 (C=O) .  PMR spect rum (in CC14, 5, ppm): 4.28 t (2Ha), 4 .05s  
(2Hb), 3.62 t (2He), 3 . 3 - 3 . 7  (8Hd), 3.25 s (3I-Ie). 13C NMtl spectrum (5, ppm): 170.17 s (C7), 71.94 t (C~), 
71.03 t (ca), 7 0 . 5 5 t  (C 2 and C3), 68.42 t (C5), 64.23 t (C4), 58.89 q (C~), 41.47 (Ca). 

E s t e r  (IV) was aiso obtained as follows. A solution of 2.97 g (0.02 mole) of (I) in 1.9 g of ethylene glycol 
monomethyl  e ther  was added in the course  of 6 h to 4 .2  g of ethylene glycol monomethyl  e ther  heated to 124~ 
(total amount of ethylene glycol monomethyl ether 6.1 g (0.08 mole)). The mixture was heated for another 40 
rain until no more  N 2 was evolved, and was distil ied. Yield, 0.96 g (24.5%) of (IV), bp 117-122~ n~ 1.4470. 

2-Chloroethyl  Es te r  of Bicyelo[4.1.0]heptanecarboxyl ic  Acid (VI). A soIution of 2.97 g (0.02 mole) of 
(I) in 3 g of eyclohexene was added in the course  of 7 h to a boiling suspension of 0.02 g (0.1 mmole) of an-  
hydrous CuSO 4 in 13.4 g of cyelohexene (total amount of eyciohexene 16.4 g (0.2 mole)).  The mixture  was 
boiled for 40 min until no more  N 2 was evolved, excess cyclohexene was dist i lIed,  and the residue was d is -  
tilled in vaeuo. Yield, 3.25 g (80%) of (VI), bp 101~ (2 ram), n~ 1.4925. 

2-Chloroethyl  e s t e r s  of 2-amyleyelopropaneearboxyl ic  acid (VII), chrysanthemumic  acid (VIII), and 2- 
methyl -2- t r imethyls i ly le thynylcyelopropaneearboxyl ie  acid (IX) were obtained in a s imi lar  way. In the p r e -  
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para t ion of (VIII), copper bronze was used as the catalyst .  The propert ies  of es te rs  (VI)-(IX) are  listed 
ia Table i. 

2-Chloroethyl  Es te r  of 1 ,2-Dipropylcyc lopropene-3-carboxyl ic  Acid (XII). A 2 .97-g  portion (0.02 mole) 
of (I) was added in the course  of 2 h to a hot (120~ suspension of 0.01 g (0.1 mmole) of anhydrous CuSO 4 and 
6.6 g (0.06 mole) of dipropylacetylene.  The react ion mixture was s t i r r ed  for 30 rain until no more  N 2 was 
evolved, and was distilled. Yield, 2.28 g (50%) of (XII), bp 89~ (2 ram), n~ 1.4635. 

2-Chloroethyl  e s t e r s  of 1 -cyc lopropyI -2- t r imethy l s i iy lcyc lopropene-3-ca rboxyl ic  acid (X) and 1-propyl-  
2 - t r imethyls i ly leyc lopropene-3-earboxyl ic  acid (XI) were  obtained in a s imilar  way. The proper t ies  of es te rs  
(X)-(XII) are  listed in Table 1. 

C ONC LU SIO NS 

1. 2-Ch[oroethyl diazoacetate was obtained in an overal l  yield of 75% by es ter i f ica t ioa  of  glycine with 
ethylene chlorohydrin by the action of gaseous HC1, followed by diazotization of the 2-ehloroethyl  aminoacetate 
formed.  

2. Thermal  and therraocatalyt ic  decomposit ion of 2-chloroethyl  diazoacetate at > 80~ is carbonic in 
cha rac t e r  and in the presence of olefinie and aeetylenic acceptors  of m-xylene leads with preparat ive yields 
to 2-cidoroet~y[ e s t e r s  of eyctopropaneearboxyl ie ,  eyclopropeneearboxyl ic ,  and cyeloheptatr ienecarboxyl ic  
acids ,  respect ive ly .  

3. Thermal  decomposit ion of 2-chloroethyl  diazoacetate in the presence  of diglynae is accompanied by 
splitting of the ether  bonds with the formation of 2-chloroethyl  es te r s  of alkoxyacetic acids in a 24% yield. 
Under the same conditions,  the react ion of this d iazoes ter  with ethylene glycol monomethyl ether leads to 2- 
ch/oroethyl  e s t e r  of 2-me~hoxyethoxyaeetie acid (in a 25% yield),  the product of formal  introduction of 2-chloro- 
e thoxycarbonylcarbene at the O - H  bond. 

1.  
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