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Note

Reactions between digiycolaldehyde dithioacetals and some nucleophiles*

F J Lorez APariClo, F ZorriLrLA BENITEZ, AND F SanTOYO GONZALEZ
Department of Orgamic Chenustiv Unnersttv of Granada (Spain)
(Recerved June 2nd, 1980, accepted for publication August 20th 1980)

As part of a study' of derivatives of diglycolaldehyde (2,2’-oxybisacetal-
dehyde), the reaction between diglycolaldehyde bis(diethyl dithioacetal)! ? (1) and
alcohols has been studied The acychlic (2a-d) and cyclic (3a-b) products are noted
in Table I Primary alcohols gave only the acyclic acetals 2a—¢, 2-propanol gave both
acychic (2d) and cyclic (3a) acetals, and rerz-butyl alcohol gave the cyclic acetal 3b
m low yield All of the products were identified by comparisons with authentic
specimens’ 2

The acyclic acetal 2d does not appear to be an intermediate in the formation
of 3a, because 1t does not react with 2-propanol

The cyclic dithioacetal?> 4 can be transformed into the acyclic bis(dimethyl
acetal)' ? 2a by reaction with methanol-HgCl,—HgO It did not react with mercuric

TABLE I

DATA FOR REACTION OF 1 WiTH ALCOHOLS (R-OH)

R Amount ROH HgO — HgCl: Reaction Pioducts®
of1(g) (ml) (g tume (h) Bp (mmHg) Yiclds (g)

(degrees)

Me 450 70 34 7 2a 106-110 (16) 066 (30°%5)”

Et 628 75 52 6 2b 135-137 (16) 2 67 (53 4%,

Pr 250 50 24 6 2¢ 92-94 (05) 1 62 (66 5%,)

Pri 12 00 150 108 7 3a 97-102 (16} 19 (24 49%,)
2d 144-145 (16) 50 (427%)

But 950 100 80 7 3b 105-110 (16) 125 (18%,)°

«Identified by comparison of chromatographic and spectroscopic data with those for authentic
specimens! 2 ®For a similar reaction at room temperdature the yield was 24°/, ¢<Chromatography of
the crude product revealed no other products

*Derivatives of Diglycolaldehyde, Part XIi
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acetate mn 1,4-dioxane, but the acyclic dithioacetal 1 yielded the acetylated bis(hemi-
thioacetal) S (¢f refs 3 and 4)

EXPERIMENTAL

Generat methods — Solvents were evaporated under diminished pressure at
<40° I r spectra were recorded for films on NaCl discs, using a Pye-Unicam SP 1000
spectrometer 'H-N mr spectra were recorded for solution in CDCl; (internal
Me,S1) with a Perkin—Elmer—Hitachht R-20B spectrometer Chemical shifts (first
order) are given on the J scale with first-order coupling in Hz The mass spectrum
was recorded with a Hewlett-Packard model 5930A spectrometer

Reaction of diglycolaldehy de bis(diethyl dithioacetal)' * (1) with alcohols n the
presence of meicuiic salts — A miature of HgCl, and HgO (1 1) was added to a
muxture of 1 and the selected alcohol Afier surring under reflux for the reported
time, the cold mixture was filtered and concentrated to dryness The residue was
dissolved 1n ether (100 ml), and washed with several portions of 509, aqueous Nal
to complete decoloration Salts are removed by washing with water (10 ml), and the
organic layer was dried (Na,SO,), filtered, and concentrated If some precipitate
appeared (mercuric salts), methanol (25 ml) and saturated methanolic Na,S 9 H,O
(25 ml) were added, the mixture was filtered and concentrated, and a solution of the
residue in ether was washed with water (20 ml), dried (Na,SO,), filtered, and concen-
trated The product, which was free of mercuric salts, was distilled under diminished
pressure The results are recorded 1n Table |

When the acetal 2d (2 66 g) was treated with 2-propanol (30 ml) and mercuric
compounds (16 g), 96 %, of 2d (2 55 g) was recovered No other products were detected

bytlc
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Reaction of 4 with methanol — The reaction was carried out essentially by the
method described above with 4 (57 g) methanol (50 ml) HgO (20 g), and HgCl,
(20 g) A solution of the product in chloroform (50 ml) was washed with 507
aqueous Nal to complete decoloration and then with 50 aqueous K,CO; (20 ml)
dried (Na,SOQ,), filtered, and concentrated Distillation of the residuc yielded' ?
22 (223 g,565%), bp 106-109°/16 mmHg

Reaction of 1 and 4 with mer cui 1c acetate A mixture of 1 (6 4g)and Hg(OAc),
(30 g) in 1,4-dioxane (50 ml) was stirred under reflux for 15 h, and then cooled, filtcred
and concentrated A solution of the residue in ether (27 ml) was washed with 509,
aqueous Nal (4 x 25 ml) and water (2 x 25 ml), dried (Na,SO,), fiitered, and
concentrated Distillation of the residue yielded 5 (30 g 48%), bp 140-146°/0 1
mmHg, 1, 1740, 1368, 1220, 1130, 1020, and 930 cm™" 'H-Nmr data & 599
(t, 2H,J57Hz),370 (d, 4 H, /57 Hz),262 (m, 4H,J71Hz) 210, 6 H)
and 1 25 (t, 6 H, J 7 | Hz) Mass spectrum /= 310 (M ™ ), 250 (M* — AcOH), 219
(M* — EtSH), 190 (M* — 2 AcOH), 177 [M* — CH(OACc)SEt]. 161. 146
[M* — HOCH,CH(OAC)SELt], 133, 60, 45, and 43 (Ac*, 100%,)

When 4 (1 g) was treated with Hg(OAc), (2 27 g) in | 4-dioxane (25 ml) under
similar conditions for 8 h, 809 of 4 (0 8 g) was recovered

Diglveolaldelivde bis(dieths ! dithioacetal)' 2 (1) — Compound 1. prepared
from diglycolaldehyde and ethanethiol in acid media®, had b p 158-160°/0 5 mmHg
' max (selected bands) 1456, 1166, 1117, and 977 ecm™' 'H-Nmr (CDCIl;) data
5395(m, | H,J66 Hz),372(m, 2 H. /66 Hz), 267 (m,4 H, /75 Hz), and 1 25
(t, 6 H, J 75 Hz) (Found C,461.H,85 S,405 C,,H,,0S,calc C 458 H 83
S, 40 8)

Luglveolaldehyde bis(dialhyl acetals) 2a-d and  2,6-dialkoxy-1,4-diovanes' >
3a,b — These compounds were prepared by an acid-catalysed reaction between
diglycolaldehyde =2nd the corresponding alcohols

Dimethyl dzrivative' 2a 1, (selected bands) 1123 and 1072 cm ™' '"H-Nm |
(CDCly)data 6445 (t, L H, /52 Hz),349 (d,2H,J52Hz) and 342 (s 6 H)
(Found C, 495, 1,93 C,H,4O5calc C.494 H,93)

Diethyl derivative! 2b, v, (selected bands) 1117 aad 1063 cm™! "H-Nmr
(CDCl3)data 6448 (t, 1 H,/J52Hz),375-325(m,6H),and 1 12 (t 6 H) (Found
C 576.H 102 C,,H,,05 calc C 576.H, 105)

Dipropyl derivative' 2¢ 1, (selected bands) 1123 and 1075 cm™' 'H-Nm 1
(CDCl;)data 5458 (t 1 H,J52Hz),38-32(m 6 H) 157 (m 4 H), and 09!
(t, 6 H) (Found C, 630, H, 108 C,H;,05calc C 627 H, 11 2)

Di-1sopropyl derivative? 2d, 1,,,, (selected bands) 1128 and 1040 cin™! 'H-
Nmr (CDCl;)data d460(,, 1 H /51 Hz),382(m 2H J6Hz),340(d 2 H,
JSTHz), 112(d,6 H,J6 Hz), and 1 10(d, 6 H. J 6 Hz) (Found C, 629 i, 112
C,6H;,05calc C,627 H, 112)

The cs,traqs muxture 3a' (Found C, 590 H, 99 C, H,,0, calc C 585§
H, 9 9) was fractionated by column chromatography c¢1s-3a had v, ,, (selected bands)
967, 928, 898, and 828 cm~!. '"H-nm:1 (CDCl;)data 0475(dd | H, J 82 and
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30Hz) 403 (in, 1 H, /6 Hz), 345 (m, 2 H), 127 (d, 3 H, J 6 Hz), and 1 20 (d,
3 H, J 6 Hz), trans-3a had v, (selected bands) 891, 861, 829, and 758 cm ™}, 'H-
nmr (CDCly)data 6499 (dd, 1 H,J4 5 and 30 Hz), 398 (m, 1 H, J 6 Hz), 3 58
(m,2H),130(d,3H,/6Hz) and 120 (d, 3 H, J 6 Hz)

The cis,t1ans mixture 3b? (Found C, 620. H, 105 C,,H,,0, calc C, 620
H. 104) was fractionated by column chromatography c¢is-3b had mp 50-51°
(from hexane). 1., (selected bands) 1125, 1042, 928, and 870 cm™*, 'H-nmr
(CDCl;)data 0480(dd, 1 H,J85and30Hz),345(dd, | H,J 111 and 30 Hz)
305(dd, ! H. J 11 1 and 8 5 Hz), and 1 22 (5, 9 H), rrans-3b had m p 68-69° (from
heaane), 1v,,, (selected bands) 1120. 1040, 924, and 880 cm™ ', '"H-n mr (CDCl;)
data 6512(dd, 1 H. J44and 28 Hz), 365 (dd, 1 H, J 11 2 and 2 8 H2), 3 34 (dd,
1 H,J112and 44 Hz). and 1.28 (s. 9 H)

cis,trans-3,5-Di-(tert-but) Ithio)-1,4-ovathiane® (4) — This product, which was
prepared by an acid-catalysed reaction between diglycolaldehyde and 2-methyl-
propane-2-thiol, had v_,, (selected bands) 1365, 1265, 1160, and 1094 cm~!. 1H-
nmr (CDCIl;)data 0 422-300 (m, 3 H) and ! 38 (s, 9 H) (Found. C 515, H,
84.S,341 C,,H,,0S;5calc C.514. H.86 S, 343)
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