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N,N-Diethylcarbamoyl-4,5-epoxy-2-hexenoic acid reacts with ketones in the presence of an- 
hydrous FeC13 to give 2,2, 4-trialkyl- 5- [2- N.N-diethylearbamoyl (vinylene)]- 1,3-dioxolane. 
2,2,4-Trimethyl-5-(1-propenyl-3-hydroxy)-l.3-dioxolane is formed in the reduction of 2,2,4- 
trimethyl-5-[2-carbethoxy(vinylene)]-l,3-dioxolane withlithinm aluminum hydride. 

Esters of 4,5-epoxy-2-hexenoic acid react with ketones in the presence of acid catalysts to give 2,2.4- 
trialkyl-5- [2-carbalkoxy(vinylene)]-l,3-dioxolanes [2]. In contrast to the esters, substituted amides of 4, 5- 
epoxy-2-hexenoie acid react with ketones in the presence of a large excess of FeC13. We have carried out 
the reaction of N, N-diethylcarbamoyl-4. 5-epoxy-2-hexenoic acid with acetone and methyl ethyl ketone: 

CHz--CH--CH--CH=CH--CON(C2HSL\o / - + r c o c a  a ~ CHa--CH--CH--Ctt=CH--CON(C~H~) 2 

I O 0 I I  
~ ~  \ /  / \  

R CH a c.~ -cH--c.--(c,9~--coN(c.,up~ 
0 0 
\ /  m 
/ \  

R CH a I I  R=C2H~ ~ I1 a R=CH a 

The IR spectra of II contain absorption bands at 1025-1055 cm -1, which are due to vibrations of 
C--O--C bonds, but do not contain the absorption bands of the epoxide ring (840 cm-l). Compounds II are 
readily hydrogenated by hydrogen in the presence of Raney Ni to 2,2, 4-trialkyl- 5- [2- N, N-diethylcarbamoyl- 
(ethyl)]- 1, 3-dioxolanes (III). 

0 0 - ~ 0 O \ /  \ /  
/ \  / \  

CH 3 CH a IV CHa CH3 V 

In2. Raney Ni tu2. Raney Ni 

c.o-c.-c.-(c.o)~cooc,H cx3-cH-c.-(c.p~ou 
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CH3 CH3 VI CHa CHa VII 

The reduction of 2,2,4-trimethyl- 5- [2- carbethoxy (vinylene)]- 1,3-dioxolane (IV) with lithium aluminum 
hydride gave 2,2,4-trimethyl-5-{1-propenyl-3-hydroxy)-l,3-dioxolane (V). which is hydrogenated by hydrogen 
over Raney Nickel to saturated alcohol VII, which is also obtained by alternative synthesis from ester VI. 

* See [1] for communication VII. 
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Fig. I, PMR spectrum of IIa. 

The PMR s p e c t r a  (Table 1) conf i rm the ass igned s t ruc tu re  
fo r  all  of the 1,3-dioxolanes obtained. The spec t rum of IIa  is 
p r e sen t ed  in Fig. 1 as an example .  The magnitude of the JCD 
vicinal  constant  (15 Hz) in the spec t rum of Ha indicates t r ans  
or ienta t ion of the coupling protons  at tached to the double bond. 
According to the K a r p l u s - C o n r o y  angular  co r re la t ion  [3], a JCB 
constant  of 4 Hz cor responds  to the gauche conformat ion between 
the two coupling H B and H C pro tons .  

The configurat ion of subst i tuents  re la t ive  to the 1,3-dioxo- 
lane r ing is  usual ly  es tabl ished f r o m  the coupling constants  of 
the H A and H B vicinal  pro tons .  It is seen f r o m  Table  1 that  
these  pro tons  couple with a constant  of 6.3 Hz. It is known [4] 
that  the t rans  constant is lower  than the cis  constant  for  smal l  
r ings ,  including f i v e - m e m b e r e d  r ings .  We the re fo re  a s s u m e  
that  the JAB constant  of 6.3 Hz indicates  t r ans  or ientat ion of the 
subst i tuents .  

Le t  us cons ider  the conformat ion of the d ie thylcarbamoyl  
group re la t ive  to the unsa tura ted  bond. The H C and H D protons  
a r e  nonequivalent (ASCD = 0.27 ppm), and the H C pro ton  (Fig. 1) 
is shifted to weak field as a consequence of the pa ramagne t i c  
an iso t ropic  effect  of the carbonyl  group: this i s  poss ib le  ff it is 
not in conjugation with the double bond. A consequence of this  
is  the s - c i s  conformat ion  of the unsa tura ted  f ragment .  

The s t ruc tu re  of the sa tu ra ted  1,3-dioxolanes (IIIa) was 
a lso  es tabl i shed by means  of the PMR spec t ra .  It  can be seen 
f r o m  Table 1 that  the posi t ion of the subst i tuents  re la t ive  to the 
1,3-dioxolane r ing is re ta ined  during reduction,  as indicated by 
the a lmos t  equal JAB values,  but the chemical  shifts  of the H A 
and H B pro tons  a r e  inver ted because  of r emova l  of the p a r a -  
magnet ic  effect  of the double bond. 

EXPERIMENTAL 

The PMR spec t r a*  of 1% solutions of the compounds in 
CCI 4 w e r e  r eco rded  with a Var ian  HA-100D s p e c t r o m e t e r  at 
100 MHz and with a Var ian  T-60 s p e c t r o m e t e r  at 60 MHz at 
r o o m  t e m p e r a t u r e .  Stabilization of the r e sonance  conditions 
was  accompl ished  f r o m  the line of t e t r amethy l s i l ane .  The IR 
s p e c t r a  of solutions o f  the compound in CC14 were  r eco rde d  with 
a UR-10 s p e c t r o m e t e r .  Gas - l i qu id - ch roma tog raph i c  analys is  
was p e r f o r m e d  with an LKhM-7a ch romatograph  with a 1 -m long 

* The authors  thank P r o f e s s o r  Yu. Yu. Samitov for  his a s s i s t ance  
in this  r e s e a r c h .  
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column filled with Chromosorb  W, 18% Apiezon L, and 5% polyethylene glycol d is teara te :  the column t em-  
p e r a t u r e  was 120-140 ~ and the c a r r i e r  gas was N 2. 

N, N- Diethylc a rbamoyl -  4.5- epoxy- 2-hexenoic acid (I) and 2,2.4- t r imethy l -  5- [2- carbethoxy (vinylene)]- 
1,3-dioxolanes (IV) were  obtained by the method in [2, 5]. 

2 ,4 -Dimethyl -2-e thy l -  5- [2-N,N-diethylearbamoyl  (vinylene)]- l ,3-dioxolane (II). This compound was 
obtained f rom 23.6 g (0.032 mole) o2 methyl  ethyl ketone and 4 g (0.021 mole) of N,N-die thylcarbamoyl-4 ,5-  
epoxy-2-hexenoic  acid in the p r e s e n c e  of 3.85 g (0.023 mole) of anhydrous f e r r i c  chloride by heating to 45- 
50 ~ fo r  12 h. The mix ture  was t r ea ted  with potass ium carbonate  and worked up to give 1.72 g (31%) of the 
dioxolane with bp 147-150 ~ (2 ram) and nD 20 1.4857. Found %: C 64.1: H 9.8- N 5.5. C~4H2~NO 3. Calculated 
%: C 63.9: H 9.5: N 5.2. 

2 .4-Dimethyl -2-e thy l -5- [2-N,N-die thy lcarbamoyl (e thy l ) ] - l ,3 -d ioxolane  (III). This compound was ob- 
tained by reduct ion of 1 g (0.030 mole) of II with hydrogen over  Raney nickel under s tandard conditions. 
The yield of product  with bp 118-120 ~ (2 ram) and nD 2~ 1.4511 was 0.6 g (61%). Found %: C 67.1: H 11.3; 
N 5.2. C~4HzTNO 3. Calculated ~c: C 66.4t H 9.0: N 5.4. 

2,2,4- Tr ime thy l -  5- [2- N, N-die thylcarbamoyl  (vinylene)]- 1,3-dioxolanes {IIa and IIIa). Thes e corn- 
pounds were  obtained by the method in [6]. 

2, 2. 4- Tr imethy l -  5- (1-propenyl -3-hydroxy)- l ,3 -d ioxolane  {V). A solution of 2.14 g (0.01 mole) of IV 
in 10 ml of e ther  was added dropwise to 0.4 g (0.01 mole) of LiA1H4 in 40 ml of dry  e ther  at such a ra te  that 
the e ther  ref luxed gently. The mix ture  was heated up to the boiling point and t r ea ted  with a smal l  amount 
of water .  The prec ip i ta te  was removed  by f i l t ra t ion and washed severa l  t imes  with e ther  and alcohol. The 
e t h e r - a l c oho l  ex t rac ts  were  dried with MgSO4. The solvents were  removed,  and the res idue  was vacuum 
dist i l led to give 0.7 g (40%) of the dioxolane with bp 98-100 ~ (3 ram), nD 2~ 1.4540, and d42~ 1.0231. Found %: 
C 62.5: H 10.2: MR D 49.04. C9H~60~. Calculated ~c: C 62.7: H 10.3: MR D 47.04. IR spec t rum.  1650.(C~C),  
3450 (OH), and 1080-1090 (C-O-C)  cm -~. 

2 ,2 ,4 -Tr ime thy l -5 - (3 -p ropy lhydroxy) - l ,3 -d ioxo lane  (VII). A) A 2.16-g (0.01 mole) sample of VI was 
reduced with 0.4 g (0.01 mole) of LiA1H4 by heating in 30 ml of d ry  ether .  Workup of the mixture  gave 1 g 
(60%) of dioxolane with bp 96 ~ (5 mm}. nD 2~ 1.4430. and Rf  0.18 [e ther -hexane  (3 : 1)]. Found %~ C 62.3: 
H 10.1. CgH~O 3. Calculated %: C 62.0: H 10.3. 

B. A 1.72-g (0.01 mole) sample of V was reduced with hydrogen in the p r e sen ce  of 1.5 g of Raney 
nickel  in 20 ml of alcohol under s tandard conditions until 225 ml of hydrogen had been absorbed.  Distil la- 
t ion gave 1.4 g (80~) of the dioxolane with the physical  constants p resen ted  above. Gas - l iqu id -ch romato -  
graphic analysis of a mix ture  of the substances obtained by the two different  methods gave one peak: this 
conf i rmed that they were  identical.  IR spect rum:  3450 (OH) and 1080-1090 (C-O-C)  cm -1. 
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