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A New Synthesis of 1, 3-Dioxolan-4-one Derivatives
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Dept. of Industrial Chemistry

{Abstract)

1, 3-Dioxolan-4-one derivatives (II) to have no substituent at 5 position were prepared by heating

glycolic acid and several acetals or ketals in benzene in the presence of p-toluenesulfonic acid in

high yields.
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1, 3-Dioxolan—4-one %=

o] o]gle] glycolic acid®} methoxy methyl
acetate ¥ methylene diacetate®3¥ 2377}
9+ 1, 3-dioxolan-4-one®] TFA-& Almdtg .ot
AE=] E3kivh
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1. Glycolic acide] & |

70% glycolic acid®] & 7Fot5Fo o3t
o T, YEAZ F A 1A & 7 oA dstd
t}, o 35 glycolic acidE ethyl acetate® 8] =j
A4 s k. mp 80°—80.5°C (lit?. 80°C).

2. 2,2-Dimethyl-1, 3-dioxolan-4-one( [[ 2)2|
B

glycolic acid 76g (1 mol), 2, 2-dimethoxy-
propane 124.8g(1.2 mol), benzene 300m/¢] Z-3}
E-& p-toluene sulfonic acid (ca. 50mg)e] Zu
ZA slol] A4 &-F-35kd benzene¥ methanol®] F»]
H o] 58.5°Co] H methanole] = A = ¢ v}, Fn) A
Ao FgAzke 247kl 2aF vk FFS 7}
oF ZT-stgth. bp 66—68°C/25mmHg; <& 93g
(80%) ; .ir(neat) 3,000, 2,950, 2,880, 1,810,
1,455, 1,390, 1,380, 1,275, 1,220, 1,120, 975,
920, 850cm~!; nmr(CDCly) 78.40 (6H, singlet,
3CHs), 5.66(2H, singlet, methylene).

3. 2-Methyl-1, 3-dioxeclan-4-one2| B4

7k, Acetaldehyde diethyl acetal®] @4
4= ethyl alcohol 138g(3 mol)3} calcium ch-
Joride 20g-& w3 E7]d] 2L ice bathw o] 4 8°C
o] 5Fx W ZA 7] acetaldehyde 44g(1 mol)& A
A5 Askslgler. o] W ghg-e ko] o] she] A u]
A9l acetaldehyde?] 3 ag uhx]sle] of g8 2

4 = g AeF WS-8l zearble ¥4
& o F oelelz gl 247 $AE s T

& At A R
33| "ﬂ’ﬂﬂi’— e ‘%*P%_}%E-i AzAE g ¥
W ZEslgth, bp 101—103°C(lit.» 104°C); &
69g(52%).
1}. 2-Methyl-1, 3-dioxolan-4-one(Ilp)] A
glycolic acid 7.6g(0.1 mol), acetaldehyde
diethyl acetal 12g(0.1 mol), benzene 30ml¢] &

o A 3

358 p-toluensulfonic acid(&#)e] =+ &4 3}
o] 4] benzene¥ ethanol® ¥ E¢E& &%
A4 5 ethanol& AAshaA 247k uk-5-Al g ek 3
.o Fropslel A FHslgdth, bp 60—62°C/18mm-
Hg: & 3.5g(30%); 494 FF 295yomy
B k7] 7k del glovt Fapel sl Aute s A
AL 5+ g4t
ir(neat) 3,450(broad), 3,000 1,810,

1,415, 1,230, 1,105, 1,085, 930, 875cm~l.

1,760,

4, 2-Phenyl-1, 3-dioxolan-4-one| &4

7}. Benzaldehyde diethyl ketal®] 4%

benzaldehyde 21.2g(0.2mol)#} triethyl-ortho-
formate 44g(0.3mol)|- 40m/ ethyl alcohole] -}
-3 ammonium chloride(0. 5g)e] &) 5}o] 4] 53—
54°Cell & A 1A FF5 o] 1} e ethyl formate
EF AAANI 3N DY F A gFReleh
bp 93—94°C/15mmHg(lit. ¢ 93°C/10mmHg);
£ 68g(95%).

v}. 2-Phenyl-1, 3-dioxolan-4-one(llc)¢] &4

glycolic acid 7.6g (0.1mol}), benzaldehyde
diethyl ketal 18g(0. 1mol), benzene 50m/¢] &g
& p-toluenesulfonic acid(4ek)e] Zvl] 2] sho)
A $l¢F e o Wb AA o FRHEg

bp 1.35°C/10mmHg ; 4§ 13g(80%); ir(neat)
1,805, 1,465, 1,400, 1,330, 1,235, 1,200, 1,075,
960, 920, 770, 735, 700cm-l.

5. 2-Ethoxy-1, 3-dioxolan-4-one([] 4)2| &M

glycolic acid 4g(0.05mol)¥} ethyl orthoform-
ate 7.5g(0.056 mo) =+ )¢} & Wyl st
o] A sty ol bp 88°C/14mmHg; 5§ 4g(60%);

ir(neat) 2,990, 1,825, 1,360, 1,330, 1,220,
085, 945, 665cm-1,

6. 2-Ethoxy-2-methyl-1, 3-dixolan-4-one
(lled2l B
glycolic acid 76g(1 mol), triethyl orthoacetate ‘
195.6g(1.2mol), benzene 500m/e] EIE=F-H
St 7 gl ol oJste] %A 59l v bp8—88.5°C/
25mmHg; =& 108g(74%):
ir(neat) 2,990, .1,810, 1,390,
1,060, 920, 880cm-1

1,270, 1,200,
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7. 2-Methyl-2-phenyl-1, 8-dioxolan-4-one
(le)el &M

glycolic acid 4g(0.055 mol),
diethyl ketal® 10g(0.05 mol)&3Le] ]} 7+-2 4}
wol ¢fsted gFAstgich bp 127°C/13mmHg ; &
& 8g(90%):

ir(neat) 3,000, 1,810, 1,690, 1,450, 1,385,
1,250, 1,180, 1,100, 935, 770, 705, 595cm-!,

acetophenone

8. Glycolic acid®} Propylalzfe| utg

glycolic acid 15.2g(0.2 mol), Propylal® 39g
(0.3 mol), p-toluene sulfonic acid #=(10mg),
toluene 26m/-4- »}5Fa wHkA 7= 4 oil bathZo]
A 120°CAH B2 7F4she] toluened Eo Fw0]Aql
85°C Yo A FH=Er] Aztetgon 2A 7t
105°CAA] &7 Asgul A EFalo]l 5534,
Zholl-& 7ok F-Fskgd ok, bp 116—118°C/20mmHg;
T 15g;

ir(neat) 2,980, 2,940, 2,890,
1,180, 1,130, 1,070, 930cm™!;

nmr(CDCly) 9.05(6H, duplicate of triplet),
8.36(4H, multiplet), 6.45(2H, triplet), 5. 81(4H,
multiplet), 5.22(2H, singlet).

whela o] FA-& n-propyl (n-propoxy-methyl-
loxy) acetateg}-i. wb#] & v},

1,760, 1,205,

9. Lactic acid®} Propyalzje| HI2(A)

lactic acid 45g(0.5 mol), benzene 200ml¢] &
FE-& E55Fe] lactic acid 59 458 benzene—
o o] EF-ErA oF 120ml-g- A7) ska propylal
762(0.5 mol), p-toluene sulfonic acid 0.5g& 7}
33 714 she benzened}; B Fw] EgEo] & 10
miZbeF FHH F A3} LxF Aaetdeh. 85°Crk
A G F 10%EAVEFor FElelaa] 4k
sl F o R Az% Fgh Field k. bpll6°C/22
mmHg ; <+§ 15g(15%) ; ir 29 =92 glycolic
acide] Ao 759 A9 vl 29ey-g dgrh

ir(neat) 2,930, 2,900, 2,840, 1,735, 1,165,
1,105, 1,065, 1,030, 1,000cm™t

0
Il
CH3—CH—-C—0OCH: CHs CHs
OCHz OCH; CHz CHs

whebA A4 E-2 glycolic acido] A1¢] 7 $-oF 2+
o] &9 FEFzAE FE Ador AEsd,

10. Lactic acid®} Propylalale] r2(B)

lactic acid 40g(0.4 mol)s] benzene 300mi< 7}
BRI Fre] fete] $H-& Al A F & p-toluenesul-
fonic acidauhg& 7Fslad oF 100°Ce] Lxo 4] whg
S g wgAI A A sk s 23 propylals
5087k AA A A A3 A spstd et wbSFo] Ay
=& propyl alcohol-¢- benzenes}&] Fu]x-¢ o] &
sted A AstLA F benzene-d A A5kl ck, 2o
£ s SFskd ek

bp 78—82°C/25mmHg : =% 10g

ir(neat) 3,450(broad), 2,980, 2,950, 2,895,
1,750, 1,465, 1,270, 1,215, 1,135, 1,045cm-L.

webd o] £4-2 2-(n-propoxymethyloxy)
propionic acide}®x A}z ¥},
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