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The reaction of bromoacetaldehyde dialkyl acetals and the monosodium salt 
of glycerol gave mixtures of the 0-(2,3-dihydroxypropyl)glycolaldehyde dialkyl 
acetals (la-e) and O-( I ,3-dihydroxy-2-propyl)g~ycolaldehyde dialkyl acetals (Za-c). 

The components were identified, after acetylation, by comparison (t.l.c., Lr., and 
‘Ii-n.m.r. data) with the authentic compounds described below. When the mixtures of 
diols were oxidised with aqueous periodate, the corresponding O-(2,2_dialkoxyethyl)- 
gIycolaldehydes (3-a-c) were obtained in good yietd by distillations and acetylation 
of the residue then gave the corresponding O-( 1,3-diacetoxy-&propyl)glycolaldehyde 
dialkyl acetal. The aldehydes 3a,b were also prepared from 2,3~~-isopropylidene- 
glycerol by application, in sequence, of O-alkyiation with bromoacetaldehyde diethyl 
acetal, reaction with ~thanethiol in hydrochloric acid to give ~-(2,3-dihydroxy- 
propyl)glycolaldehyde diethyl dithioacetal (4), acetylation, treatment with the 
corresponding alcohol in the presence of HgCl, and HgO, transesterification (MeONa- 
MeOH), and periodate oxidation. 
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The aldehydes 3a-c hydrated readily when exposed to moisture, and this 
process could be monitored by i.r. spectroscopy. Aldehyde 3c was identi~ed by 
transformation into the known diglycolaldehyde bis(2,4-dinitrophenylhydrazone)‘. 

*Derivatives of Diglycolaldehyde, Part XVII. For Part XVI, see ref. I. 
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Mixtures of cis- and r~cnu-2,6-dialkoxy- I ,+dioxanes (6a- c) score obtained in 

good yields ( z 80 ",,) when 3a-c were treated with anhydrous I .&dioxane containing 

boron trifluoride. When these reactions were monitored by t.i.c., it was found that 

neither diglycolaldehyc~~ b~s~dial~yl acetat) (7) nor a polymer wa> formed. The cY,r 

isomers preponderated in the mixtures. as shown by comparrson (t.l.c., i.t-., and 

‘H-n.m.r. data) with authentic specimens-‘. This procedure is more suitable than that 

reported2 for the preparation of mixtures of cis- and IIUIIS- ‘.6-jinlko~)-l.4-dioxanes 

from diglycolaldehydc (5) and alcohols. 
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On the other hand. aldehydes 3a-c have been ~lydr~olysed in aqueous acid 

media, giving diglycolaldehyde (5) in almost quantitative yields. Thus, 5 as 7,6- 

dihydroxy-1,4-dioxane (_6d) could be prepared in 50”,, overall yield from hromo- 

acetaldehyde dipropyt acetal. 

G‘met-al tm&xk ---- Organic solutions were dried over anhydrous Na,SO,. 

Solutions were concentrated under diminished pressure at <Xl Melting points 

(uncorrected) were obtained with an Electrothermal mcltrng-point apparatus. l.r. 

spectra were recorded for films on _NnCi discs with a Pye-t!mcam SP 1000 spectro- 

meter. ‘H-N.m.r. spectra finternal Me,Si) were recorded wrth :I ~~er~il~-~ln~er- 

Hitachi R-20 B spectrometer. Chemical shifts are. g~vcn on the ci scale, and couplings 

in Hz. 

Reaction oj‘gl~wrol with hronloa~etak~~~,tt_~,~~ acvtafs. - A mixture of’anhydrous 

glycerol (I 70 g) and NaH (10 g) was stirred at 56 until the hydride disappeared 

(- 15 h). After cooling. the ~~ppro~r~ate br~moa~~taldehyde diaIAy1 acetal LV;LS added. 

the mixture was heated at 140 and then cooled. aqueous XI”,, K,CO, (100 mL) 

was added, the mixture was extracted with ether (6 x 50 ml_), and the combined 

extracts were dried, filtered, and concentrated. The following mixtures were ohtained 

in this manner. 

(n) With br(~m~acetaldehyde diethyl acetal (22.5 g) and reaction for 2 days, 

a product (la,2a; 16.4 g, 69 y,), b.p. 118-120 ijO. mmHg, was obtained which. with 

acetic anhydride-pyridinr, gave a 6: I mixture (as shown by ‘H-n.m.r. spectroscopy; 
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97.4 %) of 0-(2,3-diacetoxypropyl)glycolaldehyde diethyl acetal and 0-(1,3-di- 

acetoxyprop-2-yl)glycolaldehyde diethyl acetal, b.p. 116-l 1 SOjO. mmHg (Found: 

C, 53.7; H, 8.2. C,,H,,O, talc.: C, 53.4; H, 8.3”,/,). 

(b) With bromoacetaldehyde dipropyl acetal (25 g) and reaction for 2 days, 

a product (lb,2b; 17.2 g, 65.5%), b.p. 124126”/0.2 mmHg, was obtained which, 

on acetylation, gave a 6 : 1 mixture (84 %) of 0-(2,3-diacetoxypropyl)glycolaldehyde 

dipropyl acetal and 0-( 1,3-diacetoxyprop-2-yI)glycolaldehyde dipropyl acetal, b.p. 

122-124”/0.1 mmHg (Found: C, 56.2; H, 8.7. C,,HzBO, talc.: C, 56.2; H, 8.8%). 

(c) With bromoacetaldehyde di-isopropyl acetal (25 g) and reaction for 3 days, 

a product (lc,2c; 12.1 g) was obtained which was acetylated to give a 9 : 1 mixture 

(94%) of 0-(2,3-diacetoxypropyl)glycolaldehyde di-isopropyl acetal and 0-(1,3- 

diacetoxyprop-2-yl)glycolaldehyde di-isopropyl acetal, b.p. 118-122”/1 mmHg; 

V nlax 1748, 1240, 1124, and 1044 cm-‘. ‘H-N.m.r. data (CDCI,): 6 5.02 (m, 1 H), 

4.52 (t, 1 H, J 5.1 Hz), 4.18-3.26 (m, 8 H), 1.97 (s, 6 H), 1.15 (d, 6 H, J 6 Hz), and 

1.10 (d, 6 H, J6 Hz) (Found: C, 56.1; H, 8.8. C,,H,,O, talc.: C, 56.2; H, 8.8%). 

1-0-(2,2-Dietl~oxyethyl)-2,3-O-isopropylideneglycerol. - Sodium (4.6 g) was 

allowed to react with 2,3-0-isopropylideneglycerol (56 g), and bromoacetaldehyde 

diethyl acetal (10.2 g) was then added. The mixture was stirred at 120-130” for 12 h, 

cooled, diluted with aqueous 50”,/, K&O, (100 mL), and extracted with ether (3 x 

100 mL), and the combined extracts were dried, filtered, and concentrated. Distilla- 

tion of the residue gave 2,3-O-isopropylideneglycerol (41.5 g), b.p. 8&84”/16 mmHg, 

and the title compound (10.9 g, 86x), b.p. 82-83”/0.05 mmHg; v,,, 1377, 1369, 

1254, 1215, 1162-1052, and 815 cm- . ’ ‘H-N.m.r. data (Ccl,): 6 4.38 (t, 1 H, J 5.5 

Hz),4.10-3.25(m, 11 H),1.28(s,3H), 1.25(~,3H),andl.l2(t,6H,J7Hz) (Found: 

C, 58.3; H, 9.9. C12Hz405 talc.: C, 58.0; H, 9.7%). 

O-(2,3-Dihydroxypropyl)gl~~olaldeh~~de diethyl dithioacetal (4). - A mixture 

of the above acetal (11 g), water (20 mL), and cont. H,SO, (0.25 mL) was stirred 

at 60 ’ for 1 h, and then concentrated (to 15 mL) under diminished pressure. Cont. 

hydrochloric acid (15 mL) and ethanethiol (15 mL) were added, the mixture was 

kept at room temperature for 30 min, basified with aqueous 40 % KOH, and extracted 

with ether (3 x 50 mL), and the combined extracts were dried and concentrated. 

Distillation of the residue gave 4 (7.2 g, 67.7%), b.p. 140-143”/0.1 mmHg; v,,, 

3600-3100, 1378, 1265, 1119, 1048, and 978 cm-‘. ‘H-N.m.r. data (Me,SO-d,): 

6 4.53 (d, 1 H, J 4.5 Hz; proton exchangeable with D,O), 4.38 (t, 1 H, J 5.5 Hz, 

proton exchangeable with D,O), 4.18-3.28 (m, 8 H), 2.70 (q, 4 H, J 7 Hz), and 1.25 

(t, 6 H, J 7 Hz) (Found: C, 44.9; H, 8.5. C,H,,OS, talc.: C, 44.9; H, 8.4 %). 

Conventional treatment of 4 with pyridine and acetic anhydride gave the di- 

acetate (22 g, 97x), b.p. 150-1550/0.4 mmHg; vmax 1748, 1370, 1230, 1120, and 

1048 cm-‘. ’ H-n.m.r. data (CDCl,): 6 5.24 (m, 1 H), 4.6th3.62 (m, 7 H), 2.76 (q, 

4 H, J 7.5 Hz), 2.11 (s, 3 H), 2.09 (s, 3 H), and 1.28 (t, 6 H, J 7.5 Hz) (Found: C, 

47.9; H, 7.2; S, 19.5. C,aH,,O,S, talc.: C, 48.1; H, 7.4; S, 19.8%). 

0-(2,3-Dihydroxypropyl)gZycolaldehyde dialkyl acetals. - (a) A mixture of 4 

(21 g), ethanol (250 mL), HgO (50 g), and HgCl, (50 g) was stirred and heated under 
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reffux for I2 h. cooled, filtered, and concentrated. The residue was treated convention- 

ally with pyridine-acetic anhydrldc, to give O-(2,3-diacetoxypropql)gl~colaldeh~de 

diethyl acetal (13.2 g, (1Y.7”,,), b.p. 1?4---127’:O.S mmHg: v ,,,., ~ 1750. 1371. 12.75. 

I140-1045, 962, 880, and 850 cm- ‘. ’ H-N.m.r. data (Ccl,): 6 3.9X (m. I H), 4.40 

(t. 1 H, J 5.5 Hz). 4.07 (m, 2 ICI), 3.7--3.X1 (m. 8 H). I.93 (s. 6 H ). :rntl 1.1-3 (t. h tl. 

JA.7 Hz) (Found: C, 53.6: H, X.3. C,jH7,01 talc.: C. 53.3: H. SJ”,,) 

The foregoing compound (5 g) nas treated with methanolic 0.1~ sodium 

methoxide at room tcntperntrrre for 7 h. and the sol~ttion \\as then concontratrd. 

Aqueous 50”,, K2C0, i fU mL) was added to the residue uh~ch was then rxtrrrctcd 

with ether (3 x 30 mL) The combined extracts were dried anti concentrated. 

D~stiilation of’the rosiduc gave 0-(3,3-dihydroxypropyl )gly~oi~~l~je~~~d~ dicthql :tcetal 

(la: 1.9 g, 81.5”,,), h.p. I10 112~:‘0.4 mmNg: v,,,,. _ x00- 3 f 00, 1443. 1371. 1345. 

l140--1040, Y28. and X50 cm ‘, ‘H-N.m.r. data (CDCI,): 4 4.50 (I, I H ). 3.52 (III, 

I I H ). 3.2’ (bs. I H: proton exchangoablc with D,(I), 2.75 (bs. I t-f: proton ~schnngc- 

able with D,O), and I.29 (t. 6 H. ,/17.7 Hz) (Found: C, 51 6: H. Y.7. C,,H,,,O, c;~Ic : 

C, 51.3: H. 9.7”,,). 

(h) A mixture of 4 (14.5 g). I-propanoi I 100 ml.). HgO (T?T! g). and HgC1, 

(22 g) was stirred and heated under rcflux for 7 h, and the product was ncetytated to 

give 0-(1.3-d ia~~toxypro~~l )gly~olald~h~~i~ dipropyl acetnl I 1 I 6. 77 ‘I,, ). h.p. IS 

I30 -/0.2 mmHg: vm.tl 1751). 1370. 1235. t 112. IMO, 990. and 957 cm ‘. ‘H-N.m.r. 

data (CDCI,): ii 5.05 (m, I i-I). 4.45 (t. I i-1. .f 5.5 Hz), 4.1 tm, 2 f-41, 3.51 id, :! t-f. 

,I 5.5 Hz). 3.4 (m. h Ht. 2.0 (s. b H). 1.49 (m, 4 H 1. rtnci 0.9 (t. h H ) t Found: C. 56.1: 

H, 8.9. C,,H,,OT talc.: C. 56.‘: H. 8.S”,,). 

A mixture of the foregoing compound (IO g ). water (70 mL), ethanol (50 mt ), 

and KOH (7 g) was heated under reflux ~‘OI 2 11 and then concentrated. Aqueous 

50”,, K,CO, (10 mt) was added to the residue and extr:rctcd with ether (3 ,’ 75 ml.). 

The Gombined extracts were’ dried, filtered, and conccntruted. to yield O-(?,.i-di- 

hydroxypropyl)glycolaldehyde dipropyl acetal (1 b: 7.3 g. w I’,,). h.p. I ‘A--I 36 ,O.OJ 

mmHg, ‘H-N.m.r. datrt (CDCI,): 5 4.57 (1. I H). 3.50 (m. I I t-1). 3.18 (lx, I 1-l: 

proton ~xch:~ng~abl~ with DzO), 1.80 (bs. I H: proton ~~~~~~i~~~~~bl~ with n,O,. 

I .38 im, 4 H). and 0.9 (t. h H f. 
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J 5.2 Hz), 3.98 (m, 4 H), 3.75 -3.25 (m, 7 H), 1.94 (s, 6 H). and 1.10 (t, 6 H, J6.7 

Hz) (Found: C, 53.3; H, 8.4. C,,H,,O, talc.: C, 53.4; H, 8.3%). 

A mixture of la (2.55 g) and aqueous NaIO, (2.7 g in 30 mL) gave 3a 

(1.85 g, 88.7”,;), b.p. 58-60”/0.5 mmHg; v,,, 3450, 2800, 2700, 1736, 1370, 1342, 

1250, 1130, 1060, 880, and 845 cm-‘. ’ H-N.m.r. data (CDCI,): 6 9.51 (t, 1 H, JO.8 

Hz), 4.52 (t, 1 H, J 5.2 Hz), 4.08 (d, 2 H, J 0.8 Hz), 3.58 (m, 4 H), 3.50 (d, 2 H, 

J5.2 Hz), and 1.18 (t, 6 H, J6.7 Hz) (Found: C, 52.8; H, 9.4. C,H,,O,. H,Ocalc.: 

C, 49.5; H, 9.3. C,H,,O, talc.: C, 54.5: H, 9.1 %). 

(b) O-(2,2-Dipropox~~et~~~l)g~~colu~de/~~e (3b). A mixture of lb,2b (6.82 g) 

and aqueous NaIO, (6.8 g in 80 mL) gave 3b (5 g, 76.7yj), b.p. 70”/0.5 mmHg 

(see below). The undistilled residue was acetylated, to give Cl-( 1,3-diacetoxypropyl)- 

glycolaldehyde dipropyl acetal (1.6 g), b.p. 124-126”/0.1 mmHg; v,,, 1747, 1230, 

1120, and 1060 cm- . ’ ‘H-N.m.r. data (CDCI,): 6 4.46 (t, 1 H, J 5 Hz), 4.06 (m, 4 H), 

3.86-3.2 (m, 7 H), 2.02 (s, 6 H), 1.58 (m, 4 H), and 0.90 (t, 6 H) (Found: C, 56.3; 

H, 9.0. C,,H,,O, talc.: C, 56.2; H, 8.8?/,). 

A mixture of lb (7.2 g) and aqueous NaIO, (6.6 g in 100 mL) gave 3b (5.45 g, 

87.60;), b.p. 75-76”/1 mmHg; v,,, 3470, 2800, 2700, 1738, 1353, 1250, 1130, 1070, 

990, and 890 cm- ‘. lH-N.m.r. data (CDCI,): 6 9.54 (t, 1 H, J 0.8 Hz), 4.54 (t, 1 H, 

~5.1Hz),4.02(d,2H,J0.8Hz),3.48(d,2H,J5.lHz),3.42(m,4H), 1.56(m,4H), 

and 0.90 (t, 6 H) (Found: C, 54.1; H, 9.9. C,,H,,O, * H,O talc.: C, 54.0; H, 10.00,/o). 

(c) 0-(2,2-Di-isopro~ox~etlz~Z)g~~c~~~~~~~z~~~e (3~). A mixture of lc,2c (7.9 g) 

and aqueous NaIO, (6.4 g in 90 mL) gave 3c (3.95 g, 65.7”/,,), b.p. 68-70”/1 mmHg; 

1738, 1376, 1363, 1125, 1040, and 978 cm-‘. ‘H-N.m.r. data (CDCI,): 6 9.56 

Ttyai H, J 0.8 Hz), 4.66 (t, 1 H, J 5.1 Hz), 4.06 (d, 2 H, J 0.8 Hz), 3.78 (m, 2 H, J 

6Hz),3.46(d,2H,~5.1Hz),1.18(d,6H,J6Hz),and1.13(d,6H,J6Hz)(Found: 

C, 53.9; H, 10.1. C,,H,,O, - H,O talc.: C, 54.0; H, 10.0’:;). This compound was 

transformed into the known’ diglycolaldehyde bis(2,4-dinitrophenylhydrazone), 

m.p. 192-194” (from 1,4-dioxane-water). 

Acetylation of the undistilled residue and column chromatography (3: 1 
hexane-ether) of the crude product gave O-(1,3-diacetoxyprop-2-yl)glycolaldehyde 

di-isopropyl acetal (1.07 g); vmax 1748, 1370, 1230, 1125, and 1044 cm-‘. ‘H-N.m.r. 

data (CDCl,): 6 4.53 (t, 1 H, J 5.2 Hz), 4.03 (m, 4 H), 3.73 (m, 3 H), 3.43 (d, 2 H, 

J 5.2 Hz), 1.97 (s, 6 H), 1.14 (d, 6 H, J 6 Hz), and 1.08 (d, 6 H, J 6 Hz) (Found: 

C, 56.2; H, 8.7. C,,H,,O, talc.: C, 56.2; H, 8.8%). 

2,6-Dialkoxy-1,4-dioxanes. - A solution of the appropriate compound (3a-c) 

in anhydrous 1,4-dioxane was treated with BF, . (Et,O), at room temperature. 

When the starting material had disappeared (t.1.c.). the mixture was basified with 

aqueous K,CO, (15 mL), concentrated to half of its volume, and extracted with 

ether (3 x 25 mL). The combined extracts were dried, filtered, and concentrated to 

dryness, to give the corresponding mixture (6) of stereoisomers, which were identified 

by comparison (t.l.c., i.r., and ‘H-n.m.r. spectra) with authentic samples2. 

The following amounts and conditions were used: 



3a (1.1) I 0 0 3 2 6n m.85, 7?‘,,) 7.x I 
3b (4.37) 30 0.h 2 6b (3.6, 82.4”,, 1 7X:I 

3c (3.5) 30 0.0 J 6c (‘7.9. 92.Y”. I 1 ) 3.1 

Di~l~rolallell~.‘~~’ (5). -~ A solution of 3b (5 g) In aqueous W’,, acetlc acid 

(40 mL) was heated under rcflux for 6 h. and then conccntratcd. Traces of acetic 

were eliminated from the residue by arcotropic distillation with \vatcr, A Ilght-ycllo~~, 

syrup)’ product C2.94 g, _ IOOq; as Z,&dihydroxy- I .ki~oxane (6d)] was obtained. 

Diglycolaldehyde bi~(7.4-dinltropl~cnylhydrazc,nr) (91”,, ). prcparc~l 111 the usual 

manner’, had m.p. l92- 194’ (from I,l-dioxnne~\~,atsr). Comp~~und 3a reacted 111 

the same way, tu give 5. 
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