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Reactions between diglycolaldehyde dithioacetals and some nucleophiles* 
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As part of a study’ of derwatwes of dlglycolaldehyde (2,2’-ouyblsacetal- 
dehyde), the renctlon between dwJycolaldehyde bls(dlethy1 dlthloacetal)’ ’ (1) and 
alcohols has been studled The acychc (2a-d) and cychc (3a-b) products are noted 
m Table I Primary alcohols gave only the acychc acetals 2a-c, 2-propanol gave both 

acychc (2d) and cychc (3a) acetals, and rerf-butyl alcohol gave the cyc11c acetal 3b 

In low yield All of the products were ldentdicd by comparisons wth authentic 
specimens’ 2 

The acychc acetal 2d does not appear to be dn IntermedIate III the formatlon 

of 3a, because It does not react wth 2-propanol 
The cychc dlthloacetal’ 4 can be transformed mto the acychc bls(dlmcthy1 

acetal)’ ’ 2a by reactlon wth methanol-H&l,-HgO It did not react wth mercuric 

TABLE I 

DATA FOR REACTIOh OF 1 WlTH ALCOHOLS (R-OH) 

Me 4 50 70 34 7 2a 106-l 10 (16) 0 66 (30:;)” 
Et 628 75 52 6 2b 135-137 (16) 2 67 (53 40,:,) 
Pi- 2 50 50 24 6 2c 92-94 (0 5) 1 62 (66 5%) 
Pri 1200 150 108 7 3a 97-102 (16) 19 (2447,) 

2d 144-145 (16) 5 0 (42 70/o) 
But 4 50 100 SO 7 3b 105-l 10 (16) I 25 (lSo/,)c 

--- 

-1dentlfied by comparison of chromatographx and spectroscopic data \\~th those for authentic 
speclmensl2 *For a slmdar reacnon at room temperature the yield \%as 24”:, cChromatography of 
the crude product revealed no other products 

*Denvatwes of Dlglycolaldehyde, Part XII 
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acetate rn I,Cdroxane, but the acychc drthroacetal 1 yteIded the acetylated brs(hemr- 

throacetal) 5 (cf refs 3 and 4) 

General methods - Solvents were evaporated under drmunshed pressure at 

~40’ I r spectra were recorded for films on NaCl dtscs, usmg a Pye-UmcamSP 1000 
spectrometer ‘H-N m r spectra were recorded for solution In CDCI, (Internal 

tMe,Sr) wth a Perkm-Elmer-Hltachl R-20B spectrometer Chemxal shafts (first 

order) are gwen on the 6 scale wth first-order coupling In Hz The mass spectrum 
was recorded wth a Hewlett-Packard model 5930A spectrometer 

Reartlon of clr,I~xoIaldeh~de bw(dtethyl drthroacetal)’ ’ (1) I! rth ukohol~ m the 

preAeme of me~cw;c salts - A mtxture of HgClz and HgO (1 1) was added to a 
mtxture of i and the seiected aicohoi After stn-rmg under reiiux for the reported 
trme, the cold mtxture was filtered and concentrated to dryness The restdue was 
drssolved m ether (100 ml), and washed wth several portIons of 50 “/, aqueous Nal 

to complete decoloratron Salts are removed by washmg wtth water (10 ml), and the 
orgamc layer was drted (Na$O,), filtered, and concentrated if some prectpttate 
appeared (mercurrc salts), methanol (25 ml) and saturated methanohc Na,S 9 H,O 
(25 ml) were added, the mtxture was tittered and concentrated, and a solutton of the 

restdue m ether was washed wtth water (20 ml), &ted (NaZSO,), filtered, and concen- 

trated The product, whtch was free of mercurrc salts, was dtsttlled under dtmnnshed 
pressure The results are recorded m Table I 

When the acetal 2d (2 66 g) was treated wth 2-propanol (30 ml) and mercurtc 
compounds (16 g), 96 T{ of 2d (2 55 g) was recovered No other products were detected 
bytlc 
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Reactlorl of 4 11 rth I?letlzanol - The reactlon was carried out essentially by the 

method described above with 4 (5 7 g) methanol (50 ml) HgO (20 g), and HgCI, 
(20 g) A solution of the product m chloroform (50 ml) was w.lshed wth 50;; 

aqueous NaI to complete decoloratron and then wth 50’/;; aqueous KICO, (20 ml) 

drted (Na,SO.>_ filtered, and concentrated Dlstlll?tlon of the regduc v~eldcd’ 1 \- --=- - +,. _ ._~..-L--._.- __ J ------ 
2a (2 23 g, 56 5”/,), b p 106-109”/16 mmHg 

Rea~tton of 1 ami4 it rtlr imv CLII IL acetare -A m~xtureoFl(6 Ig)and Hg(OAc)? 

(30 g) m 1,4-dloxane (50 ml) was stlrred under reflul for 15 h, and then cooled, filtcrcd 

and concentrated A soluclon of the residue m ether (27 ml) was washed with 50”/,, 
aqueous NaI (4 x 25 ml) and water (2 x 25 ml), dried (NalSO,), fiitered, and 

concentrated Dlstlllatlon of the residue ylelded 5 (3 0 g AS ‘x), b p 140-146”iO I 

mmHg, lrnJr 1740, 1365, 1220, I 130, 1020, and 930 cm- ’ ’ H-N t-n r data ii 5 99 

(t, 2 H, J 5 7 Hz), 3 70 Cd, 4 H, J 5 7 Hz), 2 62 (m, 4 H, J 7 1 Hz) 2 IO (s, 6 H) 

and I 25 (t, 6 H, J 7 I Hz) Mass spectrum nz/z 310 (M’ ), 250 (Mf - AcOH), 219 

(M+ - Et$H), 190 (M+ - 2 AcOH), 177 [M’ - CH(OAc)SEt]_ IGI_ l-l6 

CM’ - HOCHICH(OAc)SEt], 133, 60, 45, and 43 (AC’, 100x) 

When 4 (I g) was treated wth Hg(OAc)? (2 27 g) III I 4-dioxanc (25 ml) LII~~CI 

slrnk- condItlons for S h, SOyi of 4 (0 S g) was recovered 

Dl,ol~~colal~~l~~~~~~~ hr ~(dwtll~ I clr throacetal 1’ ’ (I) - Compound 1. prepared 

from dlglycolaldehyde and eth‘methlol In acid media’, had b p l5S-160”/0 5 mmHg 
I m.lx (selected bands) 1456, I 166, I I 17, and 977 cm-’ ’ H-N m r (CDCI,) d&L 

6 3 95 (m, I H, J 6 6 Hz), 3 72 (m, 2 H. J 6 6 Hz), 2 67 (m, 4 H, J 7 5 Hz), and I 25 
(t, 6 H, J 7 5 Hz) (Found C, 46 I_ H, S 5 S, 40 5 CIIHzBOS-S GLIC C 45 S H S 3 

s, 40 S) 

L?Iglwokul&~l~ &? hl~(~lrcrI!\J I ctLetcil\) 2a-cl cwtl ?,6-&lko \ 1 -I,&clw \CIIlL’\ ’ 1 

3a,b - These compounds were prepared by dn acid-catalywl rcdctlon bctwcen 

d@ycolaldehyde 2nd the correspondtng alcohols 

Dlmethyl d:rwcLtive’ 2a \,,, ,~ (selected bands) I I23 and IO72 cm - * ’ tf-N m I 

(CDCI,) data S 4 45 (t, 1 H, J 5 2 Hz), 3 49 (d, 2 H, J 5 2 Hz) <und 3 42 (\ 6 I-1) 

(Found C, 49 5, Z-I, 9 3 C,H,,O, talc C_ 49 4 I-l, 9 3) 

Dlethyi derwa:lve’ 2b, 1 ,,,llx - -3 jseicctcd bmdsj I ii7 3lJ iU63 urn-: ‘H-N III r 

(CDCI,) dara 3‘ 4 AS (t, I H, J 5 2 Hz), 3 75-3 25 (m, 6 H), and I I2 (t 6 H) (Found 

C 57 6. H 10 2 C,,H,,O, catc C 57 6_ H, IO 5) 

Dlpropyl derwcltwe’ 2c lrn ,‘( (selected bands) I I23 and 1075 cn- ’ ‘H-N m I 

(CDCI,) data S 4 58 (t I H, J 5 2 Hz), 3 S-3 2 (m 6 H) I 57 (m 4 H), caned 0 91 

(t, 6 H) (Found C, 63 0, H, IO S C,,H,,O, talc C 62 7 H, 1 I 2) 

DI-isopropyl denvatlve 2d, I ,,,Jx. (selected bands) I 12s and 1040 CIII- ’ ’ Y- 

N m r (CDCI,) data 3 4 60 (t, I H J 5 I Hz), 3 82 (m 2 H J 6 Hz), 3 40 Cd Z H, 

J 5 1 Hz), 1 12 (d, 6 H, J 6 Hz), .md I IO (d, 6 H, J G !-IL) (Found C, 62 9 pi, II 2 

C,,H,,OS talc C, 62 7 H, I I 2) 
The crs,traw mixture 3a’ (Found C, 59 0 H, 9 9 C,,H,,O, G&Z C 5S 5 

H, 9 9) was Fractionated by column chromaiograp*ly cre3a had I*,,, ,x (selected bands) 
967, 928, S98, and S2S cm-‘_ ‘H-n m I (CDCI,) data i, 4 75 (dd I H, J S 2 ‘Ll~d 
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3.0 Hz) 4 03 (m, 1 H, J 6 Hz), 3 45 (m, 2 H), 1 27 (d, 3 H, J 6 Hz), and 1 20 (d, 
3 H, J 6 Hz), trns-3a had vmnX (selected bands) S91, 861, S29, and 758 cm-‘, ‘H- 
nmr (CDCI,)data 6499(dd,lH,J45and3OHz),39S(m,lH,J6Hz),35S 

(m,2H),130(d,3H,J6Hz) and120(d,3H,J6Hz) 
The crs,tlarzs mixture 3b’ (Found C, 62 0. H, 10 5 C12H,,0, talc C, 62 0 

H_ 10 4) was fractionated by column chromatography crs-3b had m p 50-51 o 
(from hexane). lmnx (selected bands) 1125, 1042, 928, and 870 cm-‘, ‘H-n m r 

(CDC13) data 6 4 SO (dd, 1 H, J 8 5 and 3 0 Hz), 345(dd, 1 H, Jll 1 and3OHz) 

3 05 (dd, 1 H. J 11 1 and S 5 Hz), and I 22 (s, 9 H), tiaiu3b had m p 68-69” (from 
hexane), I,,~ (selected bands) 1120. 1040, 924, and SSO cm-’ _ ‘H-n m r (CDCI,) 

data S 5 12 (dd. 1 H. J 4-4 and 2 8 Hz), 365(dd, 1 H,J112and2SHz),334(dd, 
lH,J112and44Hz)_and1_2S(s_9H) 

c@rans-3,5-Dr-(tert-brrt_! lthlo)-1,4-o~atllrane’ (4) - This product, which was 
prepared by an acid-catalysed reactton between dlglycolaldehyde and 2-methyl- 

propane-2-thlol, had ~~~~~ (selected bands) 1365, 1265, 1160, and 1094 cm-‘, lH- 
11 m r (CDCl,) data 6 4 22-3 00 (m, 3 H) and ! 3s (s, 9 H) (Found_ C 51 5, H, 

S 4. S, 34 1 C,,H,,OS, talc C. 51 4. H, S 6 S, 34 3) 
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