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Es te r s  of the furan ser ies  were synthesized by the react ion of 2 - (~ ' - fu ry l -5 -a lky l -5 -methy lo l -  
1,3-dioxanes with aliphatic acid chlor ides .  Their  LR, UV, and NMR spect ra  were studied. The 
set of bands at 3150, 3132, 1735, 1300-1000, and 960-720 cm -1 is proposed to confirm the 
s t ruc tures  of the compounds obtained. 

The furan 5 -hydroxymethy l -5-e thy l - l ,3 -d ioxanes ,  ~ ' - subs t i tu ted  in the 2-position, previously ob- 
tained by us [1] have an ext remely  react ive functional group in the 5-position of the dioxane ring; this made 
it possible to accomplish  a number  of fur ther  t ransformat ions  of them. 

To ascer ta in  the stabili ty of the furan and dioxane rings during acid cata lys is  [2], we synthesized 2-  
(~ ' - fu ry l -5 -a lky l -5 -O-acy loxymethy l - l ,3 -d ioxanes  via the scheme 

0 R' 0 X 0 R' 

"01 \OJ\CH~OH CI / v O ~  ,,CH2_O_C_R,, 

R=H, CH3, Br, NO2; R'= CH 3, C~H5; R"= CH 3, C3H 7, CsHI~, CTHIs,--C~H30 

Since furan derivat ives  in which the ring is not stabilized by eleetronegative substituents are ex t r eme-  
ly sensit ive to the action of acidic agents at high t empera tu res  [3, 4], severa l  refinements were introduced 
into the method used to synthesize them [5]: absolute benzene is used as the solvent, the acid chlorides of 
the appropriate acids are added gradually during refluxing of the react ion mass  and constant bubbling of 
pure,  oxygen-free  nitrogen through the mixture,  and the react ion t ime is no more  than 45 rain. The obser -  
vance of these conditions resul ted in an increase  in the yields of the react ion products .  

An absorption band with one maximum which, depending on the substituent introduced into the a ' -  
position of the furan ring, is shifted to the long-wave region is observed on examination of the UV spectra  
of the compounds obtained. The s imi la r i ty  between the UV spect ra  and the spect ra  of furan 1,3-dioxanes 
[1] is an additional confirmation of the acetal s t ruc ture  of the synthesized products.  

An important  feature of the IR spectra  of I -X is their  considerable s imi lar i ty .  The investigated com-  
pounds are  e s t e r s  which have three charac te r i s t i c  absorption bands due to the presence  of C = O  and C - O  
groups .  The carbonyl  band at 1735 cm -t in this case is shifted to lower values as compared with the s t a r t -  
ing acid chlorides (1790 cm -1 for the caproyl  chloride C 2 0 ) .  Increas ing the size of the R" radical  f rom I 
to V does not affect the frequency of the carbonyl  absorption.  As would be expected, conjugation of the 
carbonyl group with the furan double bond in VI leads to a decrease  of 20 cm -1. Compounds I and III-X 
have one UC=  O absorption maximum; II, for  which this band is split into two peaks, is an exception, and 
this made it possible to assume the presence  of different s t e reo i somer ic  f o r m s .  

The NMR data [6] conf i rmed the configuration in the p re fe r red  conformational  fo rms .  The molecules  
of I are t rans  i somers  and exist in the chair  conformation,  while samples of II are  a mixture of two i somers  

* See [11] for communicat ion I. 
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Fig. 1. PMR spect ra :  a) 2 - fu ry l -5 - e thy l -5 -O-  
ace toxymethyl - l ,3 -d ioxane;  b) 2 - fu ry l -5 -e thy l -  
5-O-butyryloxymethyl-1 ,3-dioxane.  

which exist  in the chai r  conformation,  since the lines of 
the methylene groups of the dioxane ring indicate great  
none quivalency of the axial and equatorial  protons* 
(Fig. 1). 

The absorption bands of the C - O  valence v ib ra -  
tions are found in the absorptior} region of both the 
furan and dioxane rings,  but despite this, ~he presence 
of bands in this region is so charac te r i s t i c  that they can 
be accura te ly  assigned. The maxima at 1200 and 1100 
cm -I are the valence vibrations of the C - O  of the es te r  
grouping. The f i rs t  should be ascr ibed to the C - O  of 
the carbonyl  group, while the second should be related 
to the C - O  of the alcohol residue [7]; the f i rs t  band is 
shifted to lower frequency with increas ing R" f rom I 
(1195 cm -1) to V (1165 cm-1). 

The vibrations of the furan ring are charac te r ized  
by bands of medium intensity at 1600 and 1500 cm -~. 
The bands above 3000 cm -1 indicate the presence  of an 
unsaturated bond (~CH).  Compounds I-VII have two 
maxima at 3150 and 3130 cm- l ,  while VIII-X have one. 

The difference in the intensit ies and frequencies of these bands for  ~ -  and ~,c~'-substituted furans con-  
f i rms the s tatement  in [8] regarding the different react ivi t ies  of ~ -  and fi-bonds of the furan ring. The 
bands at 1243 and 1060 em -1 pertain to the asymmetr ica l  and symmet r i ca l  valence vibrations of the 
~ C - O - C  grouping in the furan ring.  The region of out-of-plane deformatio~ vibrations of the CH group 
is used to determine substitution in the furan ring; thus, I-VII cor respond  to the bands at 920, 880, and 820 
cm -1, while VIII-X cor respond  to the bands at 980 and 800 cm -1. 

The bands at 1150 and 1027 cm -l,  which charac te r i ze ,  respect ively,  the asymmetr ica l  and s y m m e t r i -  
cal valence vibrations of the ring [9], pertain to the ring vibrations of the dioxane ring.  

The deformat ion vibrations of CH in CH 3 and CH 2 absorb at 1370 and 1460 cm -~. The c l ea r ly  ex-  
p res sed  high-intensi ty band at 1370 cm -~ facili tates the identification, since during acetal formation it is 
often g rea te r  than the band at 1480 cm -1 and is split [10]. A ra ther  sharp absorption appears on the low- 
frequency side (at 1350 era-l) .  The peak at 1410 em -1 (between those at 1460 and 1370 cm -1) indicates the 
presence  of a -CH2CO grouping. This peak is ve ry  sensit ive to a change in frequency under the influence 
of an in t ramolecula r  environment .  Thus in VI the frequency decreases  by 10 cm -1, while it increases  by 
20 cm -~ in VIII-X. 

The intensity of the valence vibrations of the methylene band changes considerably  on lengthening the 
hydrocarbon chain. Thus, the p asCH 3 band in I-IV (2962 cm -1) is more  intense than the p as CH 2 band 
(2926 cm-1), while the opposite is true in V-X. 

The peak at 740 cm -1 per tains  to the pendulum vibrations of the CH 2 groups.  A proof of the c o r r e c t -  
ness of this assignment  is its split cha rac t e r  on changing the aggregate state of the compounds f rom liquid 
(for II-VIII) to solid (for I, IX, and X) [7]. 

The absence of a f requency for the hydroxyl group at 3200-3600 era- i ;  the appearance of an e s t e r  
group absorption at 1735 cm -I,  1200, and 1100 era- i ;  and the p reserva t ion  of bands f rom the furan and di-  
oxane rings confirm the assumed s t ruc tures  of the synthesized compounds. 

E X P E R I M E N T A L  

2 -Fury l -5 -a lky l -5 -O-va l e ry loxyme thy l - l , 3 -d ioxane  {Ill). 2 -Fu ry l -5 -me thy l - l , 3 -d ioxane  [5.33 g 
(0.025 mole)] (rap 67 ~ was dissolved in 50 ml of benzene with heating, and 3.0 g (0.025 mole) of valeryl  
chloride was added in the course  of 20 rain. The mixture was refluxed for 45 rain, cooled, and washed with 
200 ml of water .  The benzene layer  was separa ted  and dried over  magnesium sulfate.  The benzene was r e -  

*We are grateful to P r o f e s s o r  Yu. Yu. Samitov for his interpretat ion of the PMR spect ra .  
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moved, and the res idue  was distilled to give 6.3 g (87%) of a light-yellow product (III) with bp 95 ~ (1 ram). 
Compounds II and IV-VII were similarly obtained. After removal of the benzene, I, IX, and X were crys ta l -  
lized from benzene-heptane (1 : 3) (Table 1). 

The UV spectra in ethanol were obtained with an SF-4 spectrophotometer.  The IR spectra of thin 
liquid layers  (0.04 ram) or mineral oil suspensions (I, IX, and X) were obtained with an IKS-14 spectro-  
photometer at 650-1800 and 2600-3700 cm -1 with NaC1 and LiF prisms.  The PMR spectra were obtained 
at 60 MHz with an NMR RYa-2303 spect rometer  constructed by the Special Design Office of Analytical In- 
strument Making, Academy of Sciences of the USSR. 
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