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1- (~- Furyl)pentan-  1 -o l -  3-one and 1- (o~-thienyl)pentan- 1 -o l -3 -one  were  synthesized by the 
reac t ion  of furfural  and ~-formylthiophene with methyl ethyl ketone. The products  were  
used to synthesize secondary- te r t i a ry /~-g lyco ls  with ~- fury l  and ~-thienyl  groups attached 
to the secondary  carbinol carbon. It was proved that these B-glycols  are  capable of under-  
going hydrolytic cleavage at the C 2- C s bond. 

The possibi l i ty  of the application of ketoltzation to benzaldehyde was demonst ra ted  in [1], and it was 
there fore  of in teres t  to extend this method to the condensation of furfural  and ~-formyl th iophene  with acetone 
and methyl ethyl ketone in o rde r  to obtain the corresponding fl-ketols and use them to synthesiz.e the p r e -  
viously undescr ibed seconda ry - t e r t i a ry  B-glycols (the reac t ion  scheme is given for  furan der ivat ives) .  
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Exper iments  on the condensation of furfural  (i) and (~-formylthiophene (XII) with acetone demonstra ted 
that fur furyl ideneacetone  (II) and ~-thienylideneacetone (XIII) are  obtained instead of fi-ketols.  On the other  
hand, the condensation of I and XII with methyl ethyl ketone proceeded normal ly  to give P-ketols  - 1 - (~-  
fu ry l )pen t an - l -o l -3 -one  (Ill) and 1-(o~-thienyl)pentan- l -ol-3-one {XIV) - i n  yields of68and50%, respect ively .  

The s t ruc tu re  of III was confirmed by the p resence  of an absorpt ion band charac te r i s t i c  for  the C =O 
group (1700 cm -I) in its IR spec t rum,  as well as a band due to [n t ramolecular  hydrogen bonding (3545 cm-1). 

1 - ( ~ - F u r y l ) p e n t - l - e n - 3 - o n e  (IV) and 1 - (~ - th ieny l )pen t - l - en -3 -one  (XV) were  obtained when III and 
XIV were  vacuum-dis t i l led  at 4 mm with t races  of iodine. Secondary - t e r t i a ry  P-glycols  (V-IX and XVI-XX) 
were  synthesized f rom III and XIV and the appropriate  Grignard reagents .  

To find out whether  these B-glycols re ta in  the capacity for  hydrolyt ic  cleavage [21 that is ch a r ac t e r -  
istic for  s e c o n d a r y - t e r t i a r y / ? - g l y c o l s ,  we pe r fo rmed  exper iments  with 1-(ce-furyl ) -3-e thylpentane- l ,3-diol  
(V), 1- (~-furyl ) -3-phenylpentane-  1,3-diol (IX), 1- (c~-thienyl)-3-methylpentane- 1,3-diol (XVI), and 1- (c~- 
th ' ienyl)-3-phenylpentane- 1,3-diol (X-X). Hydrazones corresponding to diethyl ketone (X), methyl ethyl ketone 
(XXI), and propiophenone (XI) were  isolated by t rea tment  of the hydrolyzates  (obtained af te r  heatingwetghed 
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samples  of the f i -glycols  for 2 h with 0.1 N aqueous H2SO 4 at 
100 ~ C with 2,4-dinitrophenylhydrazine.  This serves  as proof of 
the secondary-tert iary  nature of the synthes ized f i -glycols .  

EXPERIMENTAL 

The IR spectra of 0.001 M CC14 solutions were  recorded 
with a UR-20 spectrometer .  Compounds III, IV, XIV,andXVwere  
identified by thin-layer chromatography on a layer  of aluminum 
o x i d e - g y p s u m  in a b e n z e n e - e t h y l  acetate sys tem (1:1).  

1 - ( ~ - F u r y l ) b u t - l - e n - 3 - o n e  (ID. The condensation of I with 
acetone was carried out as in [2]. A solution of 48 g (0.5 mole) 
of freshly disti l led I in 29 g (0.5 mole) of acetone was added with 
st irring in the course  of 6 h to a cooled (to -2~ solution of 261g 
(4.5 mole) of acetone and 362 ml of 1.4% aqueous sodium hydrox- 
ide. At the end of the reaction, water was added to the reaction 
mixture,  and the resulting oi ly  layer was separated. The acetone 
was removed by disti l lation at 150 mm,  and the residue was re-  
crysta l l ized from pentane to give 90% of II with mp 39-39.5~ 
The preparation did not depress  the melting point of a sample 
of furfurylideneacetone obtained by the method in [3]. 

1 - ( ~ - F u r y l ) p e n t a n - l - e l - 3 - o n e  (HI). A solution of 48 g 
(0.5 mole) of I in 36 g (0.5 mole) of methyl ethyl ketone was added 
dropwise with st irring in the course of 6 h to a cooled (-2~ 
solution of 324 g (4.5 mole)  of methyl ethyl ketone and 400 ml of 
a 1.4% aqueous sodium hydroxide solution. The mixture was neu- 
tral ized with a dilute (1:8) acet ic  acid solution, and finely ground 
table salt  (25 g per 100 ml of water used) was added. Themethyl  
ethyl ketone was removed from the salted-out layer  by disti l la-  
tion at 150 mm,  and the water was removed by distillation at 75 
mm. The residue - the product of the condensation of I with 
methyl ethyl ketone - was vacuum-fractionated at 2 mm to give 
68.4% of III with bp 100-101~ (2 ram), d 2~ 1.1146, n~  1.4950, 
and Rf  0.67. Found: C 64.12; H 7.08; OH 10.0%; NI 167; MR D 
44.00:CgHi203.  Calculated: C 64.34; H 7.14; OH 10.12%; 1V[168; 
MR D 43.80. 

1 - ( ~ - F u r y l ) p e n t - l - e n - 3 - o n e  (IV). This was obtained by 
distil lation of III with traces  of iodine at 4 mm and had bp 100- 
102~ (4 mm),  d 2~ 1.0498, n~  1.5372, and Rf  0.76. Found: MR D 
44.63, exaltation +2.82 .  CgHi0OF 3. Calculated: MRD41.81.  

1- (a -Furyl ) -3 -e thy lpentane- l ,3 -d io l  (V). An ether solution 
of 0.25 mole  of III was added dropwise to an ether solution of 0.52 
mole  o f  ethylmagnesium bromide (cooled to -17~ in the course 
of 3 h. The mixture was allowed to stand at room temperature 
for 12 h. It was then cooled with ice and decomposed,  f irst  with 
water and then with the calculated amount of dilute (1 : 8) acetic  
acid. The ether layer  was separated,  and the aqueous layer  was 
extracted three t imes with ether. The combined ether extracts 
were washed with sodium bicarbonate solution and water and dried 
with potassium carbonate. The ether solution was filtered, the 
ether was removed by distillation, and the residue was vacuum- 
fractionated at 2 ram. The physicochemical  constants and the re -  
salts of e lementary analysis for V are presented in Table 1. 
Secondary-tert iary f i -glycols  VI-IX were  synthes ized from HI 
and the appropriate Grignard reagents under the conditions de- 
scr ibed above. 
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1- (~ -Th ieny l )bu t - l - en -3 -one  (XIII). This was obtained by the reac t ion  of XII [4] with acetone,  as in 
[2], and had mp 32-33~ [5]. 

1 - (~ -Th ieny l )pen t an - l -o l -3 -one  (XIV). The condensation of XII with methyl ethyl ketone was ca r r i ed  
out under the same conditions that were  used to obtain III to give 50% of XIV with bp 128-130~ (4 ram), d 2~ 
1.1595, n~ 1.5390, and R?r 0.65. Found- C 58.42; H 6.57; S 17.17; OH 9.1%; M 183; 1V[R D 49.71. C9H1202S. 
Calculated: C 58.69; H 6.52; S 17.39; OH 9.24%; M 184; MR D 49.42. 

1 - (~ -Th ieny l )pen t - l - en -3 -one  (XV). This compound was obtained by distill ing XIV with t r aces  of 
iodine and had bp 78-80~ (2 mm),  d~ U 1.0194, n~ 1.5685, Rf  0.75, and an exaltation of +3.36. Found~ MR D 
49.79. CsHIoOSF3. Calculated MRD46.43. 

1 - (~-Thieny l ) -3 -methy lpen tane- l ,3 -d io l  (XVI). This compound was obtained by a method s imi l a r  to 
that used to p repa re  V. 

The s e c o n d a r y - t e r t i a r y  fi-glycols (XVI-XX) with an ~-thienyl  group were  obtained f rom XIV and the 
appropr ia te  Grignard reagents  by the method indicated for  V. The physicochemical  constants and resu l t s  
of e lementa ry  analysis for  XVI-XX are  presented  in Table 1. 

Hydrolyt ic  Cleavage of fi-Glycols.  Weighed samples  of 0.001 mole of V, IX, XVI, or  XX were  heated 
for 2 h at 100~C with 50 ml of 0.1 N aqueous H2SO 4 in sealed ampuls. A sulfur ic  acid solution of 2 ,4-dini t ro-  
phenylhydrazine was added to the result ing hydrolyzates .  The precipi ta ted  hydrazones were  removed  by 
f i l t rat ion and r ec rys t a l l i z ed  f rom alcohol: Diethyl ketone hydrazone (X) with mp 154-155~ was obtained 
f rom V, methyl ethyl ketone hydrazone with mp 113.5-114.5 ~ C (XX1) was obta inedfromXVI,  andpropiophenone 
hydrazone (XI) with mp 189-190 ~ C was obtained f rom IX and XX. 
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