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Note 

A short synthesis of racemic uranic acids and 2.3-anhydrouronlc acids* 

RlCHARD R SCHMIDT A&D ROLF ANGERBAUER 

Fuhdtat fur Clremre, (Inn eI sttut i\orrstatrz, Postfuch 5560, 7750 h*omtatr= (GLI marrr ) 

(Recelxd M.wch 18th, 1980, accepted tor pubhcatlon June 2nd, 1980) 

The Duels-Alder reactlon of tlmls-trmrv-I 3-butadlenylene dwzetatc wth 

nctw&zd carbony! compounds yields I-O-acetylpseudoglycals (hex-2-enopyranoses) 

which are mtermedlates for the steleospec~fic synthesis of r/-f/~ co-hck-Z-cnopyrano- 

sides’ 3 ‘md for the regtospeclfic bynthesls of 2,3-unsaturated nuclcostdes’ ’ We now 

report on the applkcatlon of this route for the synthesis of racenw mannuloruc and 

taluromc acid and their 2 3-anhydro denvattves 

A good yield of cL 1 1 mlvture of the rclcemlc I-O-&zety!pseudog!ycal dcnv,tt~vec 

1 and 2 was obtaIned by cl DIeIs-Alder rcactiorl of r1cn~~-t~~11~-1,3-butad~e~~ylcnc 

dlacetate wth methyl glyolylate The glyca! 3 was formed AS d by-product Compound\ 

2 and 3 are rearrangement products of the cr>-cycloadduct hawng the rlzreo con!igur.i- 

tlon3 The components In the mixture l-3 could be separated by chromatography, 

but this was unnecessary for further reactIons 3 The reactlon of the mixture l-3 wth 

methanol, when catalysed by boron tnfluonde, gave a quantltatwe yield of the CA- 

glycosldes 4 and 5 therefore, 2 and 3 led exclusively to 5 Compounds 4 and 5 were 

easily Isolated by chromatography The structures of 1-5 were assigned on the basl\ 

of ‘H-n m r dat,l and comparison wth the correspondmg buty! uronates3 

COzMf? COzM.2 COZMe cozvle cope 

b,ac 

1 R=Ac 2 R=Ac 3 6 7 

4 R=Me 5 R-Me 

8 9 10 11 

(All the above products \\ere racemtc The D forms are deplcted for convcruence ) 

*rle ~IOIO Synthesis of Carbohydrates and Related Natural Products, Part 5’ 

000%6215/8l/OOOO-OOOO/oooIs 02 50, @ 1981 - Elsewer Screntdic Pubhshmg Company 
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TABLE I 

‘H-x \I R OAT-AU FOR l-11 

H-I H-I H-3 H-z H-5 OAC OCHJ CO_CHa JI 2 J_ 3 J.I t JJ J 

I 641 5 es 607 5 62 5 45 210 - 3 7s 15 10 is 9 
(6 H) 

2 651 60s 6 33 5 37 -ISI 706 - 3 $2 3 10 5 2 75 
1 10 

3 671 5 II 59s 5 36 -IS3 206 - 3 S-I 55 53 I4 15 
1 10 (J2 1 2) 

4 501 5 85-6 05 546 139 z OS 3 15 3 7s 0 Ir IS 9 
5 5 06 5 95 6 15 5 26 3 71 101 3 45 3 is 25 10 475 3 
6 152 5 23 5 27-5 -u 131 1 99 3 15 3 76 2 b Ir 95 

2 03 
2 12 

7 -! 94 501 53! 5 60 462 19s 344 3 73 15 35 35 2 
206 
1 IO 

8 501 3 53 5 31 133 3 10 3 4s 3 7-l 35 o 1 95 
(2 H) 

9 5 01 3 10 3 25 5 10 4 IS z 10 3 50 3 73 0 35 0 95 
10 513 3 1-7 5 50 3 57 2 10 3 -is 3 75 2 L 1 15 

Q H) 
11 507 3 13 3 6s 5 22 153 2 10 3 as 3 75 0 35 5 35 

ES0 MHL, CDCh (Internal hIe,St) 6 scale “Not dctermmed 

Treatment6 of 4 wth hydrogen perowde m IPIGbutyl alcohol wth osmu.m~ 
tetroxlde as catalyst effected err-hydroxylatlon from the less-hindered side’ and, after 

acetylatlon, onI1 the mnnnuromc acid derlvaftve 6 \\cas obtnmed Because of stew 
hmdrance. c/s-hydroxylatton of 5 proceeded much tnore slowly than that of 4 and, 
after acetylatlon, the talurontc acid derlvatwe 7 was the only product The structures 

of 6 and 7 were asstgned on the basis of ‘H-n m r data (see Table I), which accorded 
wth thobe for the correspondm g felt-butyl uronates synthesIsed 11~1 a different 
route* 

The reactIon of 4 with SOT,, hydrogen perowde and benzomtrlle gave 48% of 
a 3 2 mlxtut-e of the epolldes 8 and 9 Lkewse 5 afforded 59% of a 1 3 mlvture of 
the epokldes 10 and 11 A&-3 was lost durm g the epoxldatlon, and re-acetylatlon 
was necessary for ‘H-n m r assignments The relatwe configuratlons of the epoxldes 
8-11 \\ere asslgned on the basis of J values (See Table I) and a comparison of the 

‘H-n m r data wth those of other 2,3-anhydrohexosesgl’O The preferred formatlon 
of 8 and II 1s due to the mfluence of HO-4 m the IntermedIates’ I1 

EYPERIIIRTAL 

Gems al - MeItmg points are uncorrected ‘H-N m r spectra were recorded 
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for solutions In CDCI, (Internal Me,Sl) wth a Bruker CW-SO spectrometer t~rn~s- 

r~nrzs-l,3-Butadrenylene dlacetate was prepared from cycle-octatetraene” Methyl 

glyoxylate (contammg - 2 y0 of acetlc acid), obtamed by oxldatlve cleavage of methyl 

tartrate according to the procedure used for butyl glyo\ylate13, had b p 35-38”/12 

mmHg 
I\~&_I f Z,&~I-~-~CC~_I~-~,~-~~I~~O \_I -x-DL-erythro- (1) N& -threo-he\-2-crlopl I CI- 

tmromte (2), nr~d ntcf/t~ I 3,4-d1-0-ac~t I ~-DL-\y~O-/~e\~-~-~~flo~~l I mt~n otrrrte (3) - A 

solutton of tt any-tlntzs-I .3-butadlenylene dlacetate (6 S g, 40 m111o1), methyl glyoxylate 

(5 3 g, 70 mmol), and hydroqmnone (20 mg) m benzene (IO ml) was kept at 125” 

for 60 h m an autoclave The mlvture was then concentrated and the rwdue was 

eluted from slhca gel wth ethyl acetate-benzene-light petroleum (b p 40-60”) 

(1 Z 2) to give, first, 3 (I 1 ,o, I I ‘6) as a shghtly yellow 011, R, 0 49 

I/w/ Calc fo{ C,,H,,O, C 51 16, H, 547 Found C, 5099, H, 5 3s 

Elutcd second was I (2 65 g, 25’:/,) as d colourlers 011, R,- 0 43 

/It& Found C, 51 25, H 5 49 

Eluted thwd was 2 (2 42 g, 26%) .IS a colourless 011 R, 0 30 

clr~rrl Found C 51 01 H, 5 49 

See Table I for ‘H-n 111 r data 

hfetlly I (metlr~ I 4-O-0( CI_I I-2,3-&ko y -wX--crythro- crrrtl -three-/ze\-~-cJtlo- 

~~~~n~rosrr/)rrro~z~re (4 nf~d 5) - To a solution of the foregolng nilktuie l-3 (5 2 g 

20 mmol) III methanol (15 ml) and anhydrous acctomtrlle (500 ml) \vaF ad&d boron 

trifluortde etherate (5 ml) at O-5 o After 3 h, the ml\tule IVLS neutrahscd wth satur&cd 

aqueous sodwm bydrogencarbonate (40 ml) and ektractcd wth chloroform (3 x 

500 ml), and the combined extracts were dried (NaZSO,) and concentrated The 

restdue was eluted from s111ca gel wth ethyl acetate-benzene-l&t petroleum (b p 

40-60a) (1 2 2) to gve, first, 4 (I 9 g, 41 ‘:i) rls a colourless 011 R,- 0 47 

Arznl C&Z for C,,H,,O, C, 52 17 H, 6 13 Found C, 5226 H_ 6 20 

Eluted second was 5 (2 6 g, 56;;) ds a colourless 011, R,- 0 33 

A~zai Found C, 52 15 H, 5 99 

See Table I for ‘H-n m r data 

Afcd) 1 (tnetizyl 2,3,4-tt I-0-ucct~ I-~-DL-tll~~tUl~~~~~ I ~IIIO~)W O~ICI~CJ (6) - To a 

solution of 4 (230 mg, 1 mmol) m 6 ‘;:, hydrogen pcrowdc In TL’I t-butyl alcohol (7 2 ml) 

was added IO”/, osmium tetroxlde m rczrt-butyl alcohol” (1 25 ml) After the d~s- 

appearance of4, ewess of hydrogen peroxlde was decomposed wth ‘L catalytic amount 

of manganese dloxlde The reactlon rnlxture wrls concentrated to drynchs, and the 

rcsldue was acetylated wth acet L anhydnde-pyndlne (5 ml, I I) at room temperature 

The product was eluted from slhca gel with chloroform-ether (9 I), to g~vc 6 (I SO mg, 

CT/,) as a colourless 011 

Am/ Calc for C,-LH200,0 C, 45 25, H, 5 79 Found C 4s 27 H, 5 67 

See Table I for ‘H-n m r data 

I\fi>tllJ [ (ttIC~/l_i 1 ?,3,&t t-O-aCetj f-Y-DL-tU/OpJ I ~l~O\ld)l~l~~~~~tc~ (7) - USlng 

the method described above, 5 (230 mg, 1 mmol) was converted Into 7 (170 mg, 

49 “/0), m p 129” (from cycloheuane) 
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Afznf Calc for C,,HzoOlo C, 48 28. H 5 79 Found C, 48 25, H, 5 68 
See Table I for ‘H-n m r data 
Metll_r I (inetlzJ I CO-met! I-2 3-nn/~_~~lro-~-DL-aIlo- anti -tmtmo-p> rat~omi)rn on- 

ate (8 and 9) - To a solution of 4 (691 mg. 3 mmol) In methanol (10 ml) were 

added sodium hydrogencarbonate (1 g)_ benzomtrde (2 5 ml), and 50”/, hydrogen 
peroxide (2 5 ml) at room temperature After the disappearance of 4 (l-3 days), 
excess of hydrogen peroxlde was decomposed wth a catalyk amount of manganese 
dloxlde The mtxture was filtered and concentrated, and the residue was acetylated 
\\Ith acetlc anhkdnde-pyrldme (10 ml. 1 1) at room temperature Elutlon of the 
product from srhca gel wth benzene-acetone (19 1) gave. first, 9 (130 mg, IS%) 
as a colcurless 011 R, 0 28 

rlrzczl Calc for C,,H,,O,_ C, 48 73, H, 5 73 Found C, 48 SS, H, 5 85 
Eked second was 8 (220 mg, 30n/0) as ‘1 colourless 011 RF 0 20 
~nnl Found C. 4s S2 H, 5 72 
See Table I for ‘H-n m r data 
\ferhJ I (met/z? i CO-acet) I-2,3-an/r_! ho-7-IX-,ordo- arzrl -tafo-pJ I atrowf)ro onafc 

(10 curd 11) - Usmg the method described above 5 (69 1 m,o, 3 mmol) was converted 
mto 10 (100 mg_ 14x), Isolated, first by chromatography as a colourless 011, RF 0 30 

Anal Calc for C10HIa07 C, -IS 75 H, 5 73 Found C 4s 94 H, 5 85 

Eluted second was 11 (330 mg, 45”/,) m p 125” (from cycloheuane), RF 0 24 
Anal Found C, 49 14, H, 5 74 
See Table I for ‘K-n m r data 
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