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ABSTRACT 

Snnple analogues of the draldehyde formed by periodate oxidation of benzyl 
/i-r_-arabmopyranoade have been prepared Oxydlacetaldehyde may be condensed 
with one or two moles of substnuted thlosemicarbazides, whereas N-aryhmmodr- 
acetaldehydes give only bis(tluosemicarbazones) The oxrdatron of N-arylpyrrohdme- 
3,4-dials with one equivalent of periodate IS straightforward d electron-attractmg 
aromatic substrtuents are present, but, otherwise, some cleavage of N-C bonds 111 
the pyrrohdme rmg can be demonstrated The crystalhne hemraldal, 2,6-drhydroxy-4- 
phenylmorphohne, was isolated The rates of conversion of some cr-functronally- 
substituted throsemrcarbazones mto glyoxal derrvauves have been compared 

INTRODUCTION AND DISCUSSION 

In a recent study’ of the structure of the thlosemicarbazide derivatives of 
periodate-oxrdrsed polysaccharides, one of us used, as model compounds the oxtdatron 
products of some simple sugars The mode of actron of certain hydrazides on these 
monosacchande derrvatives was determmed, and one group of products, from benzyl 
/3-r_-arabmopyranosrde’, proved to have the cychc structure 1 lks led us to examme 

Cl+-CH=N 
/ 

NH CS NHR 9 R=Me 

Olcy CH--N.NH CS.NHR :=&‘h 

12 R=NH CS NHMe 

RHN NHR 

still simpler dialdehydes of comparable structure, derived, respectrvely, from 1,4- 
anhydroerythritol (2) and the pyrrohdine glycols (3), and we now report on the 
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CIoHI,NO, talc C, 61 5, H, 6 7, N, 7 2%) The mfrared spectrum of compound 26 
had a very strong band at 3330 cm- ’ (OH) and no absorption m the 1700 cm-’ 
regon (C = 0) 

Secondary products from the reacrrorr of rhlosemicarbuzrdes wuh periodate- 

oxrd~sedpyrrohdme glycols - The pyrrohdme (19) (716 mg, 4 mmoles) was oxldlsed 
as described for the preparation of compound 26 The crude product was treated with 
4-propylttiosemlcarbazlde (I 064 g, 8 mmoles), dissolved m methanol (6 ml) From 
the resultmg solution, colourless crystals (485 mg), m p 142-143 5” (dec ), separated 
ovemlght Two recrystalhsatlons, from (a) NJV-dlmethylformamlde-methanol-water 
(2 10 1) and (ZI) NJV-dlmethylformamIde-methanol (1 5), afforded compound 31 
(339 mg, 22%), m p 147-148” (dec ) [Found (for different samples) C, 49 2, 49 6, 
503, H, 75, 75, 74, N, 256, 251, 257, S, 174, 175, 174 C,gH19N7SZ talc 
C, 501, H, 76, N, 2555, S, 167%] 

When compound 31 (153 mg, 0 4 mmole) was stirred (18 h) m ethanol (6 1 ml) 
contammg 2~ HCI (0 61 ml), It yielded glyoxal bls(4-propylthlosemlcarbazone) (11 7 
mg, lo%), m p 203 5-208” (dec ), undepressed by an authentic sample. The latter was 
made m the usual way and crystalhsed from aqueous pyrldme as yellow crystals, m p 
220_221”(dec)(Found C,42 1, H,7 0, N,29 6,S.22 8 C,0H20N6SZcalc C,41 7,H, 
6 9, N, 29 2, S. 22 2%) 

The pyrrohdme 21 (1 672 g, 8 mmoles) was oxldlsed as usual, I e , by addltlon 
of penodate to the glycol, and the resultmg product was treated with a solution of 
4-methylthlosermcarbazlde (1 68 g, 16 mmoles) m methanol (30 ml) Fractions 
[406 mg, m p 128-130” (dec )] and [I 3 g, m p 135-l 36 5” (dec )] separated after 
17 and 41 h, respectively These, havmg A,,, at ca 242 nm and no slgmficant absorp- 
tlon at 270 nm, were combmed and recrystalhsed twice from iV,N-dlmethylformamlde- 
methanol-water (2 10 1) to gve colourless crystals (1 08 g, 38%), m p 132 5-134 5” 
(dec), tentatively asslgned the structure 32 [Found (for different samples) C, 41 8, 
41 7, H, 67, 68, N, 26.7, 269, S, 184, 185; OMe, II 7%, Mel wt, (450 
C13HZ3N70SZ talc C, 43 65, H, 6 5, N, 27 45, S, 17 95, OMe, 8 7%) Mel wt , 
357 4 Hydrolysis as above afforded glyoxai bls(4-methylth~osem~carbazone) (15%), 
m p 240-241 o (dec ), undepressed by an authentic sample, m p 243” (dec ) 

Treatment of thlosemrcarbazlde derrtatrLes zuth 2,4-dmrtrophenylhydrazme 

szdphate (DNP) - The denvatlves were refluxed (1 5 h) with DNP m methanol 
In each case, orange crystals of glyoxal bls(2,4_dlmtrophenylhydrazone), m p 312- 
313” (dec ), undepressed by an authentxc sample, m p 315-316” (dec ), separated 

TABLE IV 

YIELDS OF GLYOXAL BlS(2 4-DHW-ROPHENYLHYDRAZONE) FROM THIOSEhlICARBAZIDE DERIVATIVES 

Derccntwe 31a 3P 2V 136 W’ 1P’ lb c 
Yreld (%) 18 9 5 14 50 45 36 77 

“Treated wth 2 eqmvalents of reagent bTreated wth 4 equwalents of reagent CR=CSNHPr 
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Yields are Bven in Table IV. When the sol&ton of compound 12 was refluxed for 
15 mm, the yield of derlvatrve was 9 5%. Slmdar treatment of the sulptide3 34 for 
15 min wrth 4 equrvalents of DNF’ gave tbodlacetaIdehyde bls(2&dlmtrophenyl- 
hydrazone), m p 220-222”, undepressed by an authentic sample (htp, m p 219-221”), 
m 46% yield In this case, refluxmg for 1 5 h also gave largely the thlodlacetaldehyde 
denvative (40% yield, m p 216-223O) 
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