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Because of the mrld conditions for its removal, the 3-beuzoylpropronyl group 
has potential for the protection of hydroxyl groups The reaction of simple esters of 
3-benzoylpropromc aced wrth hydrazme hydrateacetrc acrd-pyrrdme to grve 4,5- 
dihydro-6-phenylpyridazme is long known’, but the reaction was not exploited untrl 
recently apphed* 3 to nucleosrdes Subsequently, Gagnaue and hrs co-workers4 used 
3-benzoylpropromc anhydnde to prepare D-glucose denvatives as part of a study of 
the synthesis of ohgosacchandes on sohd supports Lctsmger et al 2*3 employed the 
free acid wrth drcyclohexylcarbodurmde (DCC) as the condensmg agent Polymer 
supports incorporating the 3-benzoylpropronyl group have been used for the syntheses 
of ohgonucleohdes 5 6. The 3-benzoylpr o ronyl group IS stable under the condrttons p’ 
necessary for the removal of dnnethyl-terf-butylsilyl groups’ 

The 3_acetylpropronyl(4_oxovaleryl) group should be as effcctrve as its benzoyl 
analogue, and the associated reagents less expensive Apparently, the 3benzoyl- 
propronyl group has not been used for blocking polyhydroxyhc systems 

We have investigated the synthesis of Zacylpropionyl denvatives of 1,2 5,6- 
dr-O-rsopropyhdene-c+D-glucofuranose (2) and of methyl 4,6-O-benzyhdene-cc-r+ 
glucopyranosrde (3) by three methods mvolvmg (I) the DCC procedurezV3, (2) pnor 
formation of the pentachlorophenyl esters, and (3) the anhydrrde procedure4. 
Method (I) has also been used for the synthesis of some sucrose derrvatives The 
DCC method2 3 was complxcated by the difficulty m separating the products derived 
from carbohydrate derivatives of low molecular werght from N,N’-dlcyclohexylurea 
Moreover, the product yrelds were not good (cf ref 4) 1,2 5,6-Dr-O-lsopropyhdene- 
3-O-(4-oxovaleryl)-c-glucofuranose (4), and mono- and dr-benzoylpropionyl 
derivatives of 3 requrred extensive chromatography for punficatlon. Attempts to 

*To whom enqmnes should be sent. Present address School of Scxence, Gn5th University, Toowong, 

Queensland 4066, Austraha 
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prepare the 3-benzoylproplonyl denvatlve of 2 and Poxovalerates of 3 faded because 
of punficatlon problems 

PhCOCH,CH&O,R 

O-cMe~ 

2R=H 3 R’=R’=H 

4 R = MeCOCH&t+CO 5 R’= R’=PhCOCH&H,CO 

6 R’ = H R*= PhCOCt-Z2CH2C0 

11 R’= HI R’= MeCOCH&H,CO 

12 R’ = R”= MeCO CH2CH2C0 

The structure (6) of the mono-ester of 3 followed from Its p m r_ spectrum, 
which showed a triplet at T 4 66 (J 2,3 = J3 4 = 9 Hz) for H-3, moved down field from 
Its position m 3 by acylatlon of HO-3 H-2 would be expected to give a quartet m the 
same region because of vlcmal CIX and eq hydrogens Such a signal (T 5 1) was present 
m the dl-ester 5 m addition to that for H-3 For 6, only the signal (T 5 18) for H-l 
occurred between that for H-3 and T 5 65 

Treatment of sucrose pentabenzoate’ (7) and sucrose hexabenzoateg (9) with 

3-benzoylpropxomc acid-pyndme-drcyclohexylcarbodnmlde at room temperature 
gave, after chromatography, 1’,6,6’-trl-O-(3-benzoylprop~onyI)sucrose pentabenzoate 
(8, 43%) and 6,6’-dl-O-(3-benzoylproplonyI)sucrose hexabenzoate (10, 41%), 

respectively 
Side reactlons m the condensation of ammo acids usmg DCC may be reduced 

by adding trlchlorophenollOg’ 1 Such an addition had no effect m the corresponding 
reactlons of 2 and 3 A slmllar modlficatlon 1s to use the pentachlorophenyl ester of an 
ammo acid’ ’ A transestenficatlon reaction was achieved using 2, pentachlorophenyl 

3-benzoyIproplonate, and lmldazole m dlchloromethane, whch yielded 3-O-(3- 
benzoylproplonyl)-1,2 5,6-dl-O-lsopropyhdene-a-D-glucofuranose 

The anhydnde method4 IS the simplest and best-yleldmg 4-Oxovalenc 
anhydrIde was prepared by a method slmdar to that for 3-benzoylproplomc 
anhydnde4, and it converted 3 mto a mono- (11) and a dl-ester (12) The mmor 

product 11 was shown to be an O-3 derlvatlve by p m r data Selective substltutlon 
at O-3 m 3 1s m agreement with work on acetylatlon by Jeanloz and Jeanloz’ 3 

The 3-acylproplonyl esters were cleaved by hydrazme hydrate m pyrldme-acetic 
acid 
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ExPERzMEN-rAL 

All rotations are for solutions m chloroform, and n m r spectra for solutions 
m chloroform-d unIess otherwlse stated 

I,2 5,6-Dz-O-zsoprop) Izdene-3-0-(4-oxotaZerTl)-a-D-gZzrcofirrazzose (4) - A solu- 
tion of 1,2 5,6-dl-0-lsopropyhdene-a-D-glucofuranose (0 86 g) m anhydrous, 
redistilled pyndme (20 ml) was stlrred mth DCC (2 68 g) and 4-oxovaleric (levuhmc) 
acid (1 15 g) at room temperature During 16 h, the mixture became dark brown 
Water (6 ml) was added, and stlrrmg was contmued for a further 8 h The filtered 
mixture was partitIoned between chioroform and water, and the organic phase was 
washed with dilute hydrochloric acid, ddute aqueous sodmm hydrogen carbonate, 
and water, then dried, and evaporated NZ Lacuo The residue was purified by p 1 c 
(usmg ether and then chloroform) and then recrystalhsed from hght petroleum to give 
4 (0 51 g, 43%), m p 75 5-80 0”, b]f: -38” (c I 195) (Found C, 57 25, H, 7 2 
C,,HZ608 talc C, 57 0, H, 7 3%) N m r data 5 4 2 (ri, J1 Z 3 5 Hz, H-l), 4 9 

(hoad, H-3), 5 6 (d, H-2), 5 9-6 3 ( nz, H-4,5,6,6’), 7 2-7 7 (nz. 2CHz), 7 9 (s, Me), 
8 6-8 9 (4s, 4Me) 

Reactzon of 3 zLztlz 3-benzoylpropzonzc aczd aizd DCC - Methyl 4,6-O-benzyl- 
Idene-r-D-glucopyranoslde (3, 5 g), 3-benzoylproplomc acid (13 g), and DCC (15 g) 
were dissolved m anhydrous, redlstllled pyrldme (100 ml), and the mixture was Ieft 
overnIght Water (13 ml) was added, and the mixture was stlrred for 5 h, then filtered, 
and concentrated 111 vaczzo, and toluene was dlstllled from the residue N,N’-D~cyclo- 
hexylurea was partially removed at this stage by repeated dlssolutlon m ethyl acetate, 
filtratron, and evaporation IN Cacao The product was crystaillsed from ether-light 
petroleum, with seedmg, to yield the crude 2,3-dlester 5 (2 2 g) The mother hquors 
were evaporated and the residue was eluted from slhca gel with ether-hght petroleum 
(1 2) to yield more § (0 5 g), and the 3-ester 6 (0 7 g) 

Methyl 2,3-d~-O-(3-benzoylprop~ony1)-4,6-O-benzyl~dene-~-~-glucopyranos~de 
(5) had m p 197-198” (from ether-light petroleum), [a]A5 f28” (c 1) (Found C, 67 2, 
H, 6 0 C,,H,,O, 0 talc C, 67 8, H, 5 7%) N m r data 5 2 2-2 7 (nz, 3Ph), 4 4 
(t, J2 3 = J3 4 = 8 Hz, H-3), 5 05 (4, H-2), 5 1 (d, J1,* 4 Hz, H-l), 5 7 (?>z, H-6ev), 
6 O-6 5 (nl, H-4,5,6a), 6 6 (s, OMe), 6 7 (2 c, 2CHz), 7 2 (2 t, 2CHz) 

Methyl 3-0-(3-benzoyIprop~ony1)-4,6-O-benzyl~dene-a-~-g1ucopyranos~de (6) 
had m p 162-163”, [a] G + 89” (c 0 55) (Found C, 65 8, H, 5 8 CZ4HZ608 talc 
C,652,H,59%) Nmr data T22-27(m,2Ph),45(s,PhCH),46(t,J23=J34= 
9 HZ, H-3), 5 2 (d, J1 2 4 Hz, H-l), 5 7 (4. H-6e), 6 O-6 5 (nz, H-2,4,5,6a), 6 5 (.s, MeO), 
6 7 (t, CH*), 7 2 (t, CH?) 

2,3,3’,4,4’-Penta-O-benzoyZ-I’,6,6’-trz-0-(3-ben~oy~ropzozzyZ)szzcrose (8) - A 
solution of 7 (3 g), 3-benzoylproplomc acid (4 5 g), and DCC (5 g) in pyrldme was 
stirred at room temperature for 20 h Water (1 ml) was added to the reaction mixture 
and stlrrmg was continued for 5 h The mixture was filtered and concentrated to 
afford a semr-crystalhne residue Ethyl acetate (30 ml) was added, msoluble material 
was filtered off, and the titrate was concentrated T’hs procedure was repeated until 
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no solid resrdue was formed on concentration T 1 c. (ether-hght petroleum, 4 1) then 
showed a fast-moving, major product Elutron from a column of slhca gel (100 g), 
usmg ether-hght petroleum (1 .I), gave 8 (2 g, 43%), m p 68-70” (from ethanol), 
[a]g +22” (c 2 3) (Found C, 68 7, H, 5 0 C7,He60z2 talc - C, 68 85, H, 4 9%) 
Nm r da* 7 3 95 (d, Ji,2 3 5 Hz, H-l), 4 63 (q, J2,3 10 0 Hz, H-2), 3 92 (t, JsV4 

10 0 Hz, H-3), 44 (t, J 4 s 10 0 Hz, H-4), 4 06-4 14 (H-3’ and H-4’), 6 57-6 82 
(4 protons, propionate), 7 06-7 38 (4 protons, propionate), 1.75-2 74 (8Ph) 

1’,2,3,3’,4,4’-Hexa-O-benzoyi-6,6’-dr-O-(3-benzoylpropLony~)sucrose (10) - A 
solutton of 9 (500 mg), 3-benzoylpropronic acrd (800 mg), and DCC (900 mg) m 
pyndme was strrred at room temperature for 24 h. Water (2 ml) was added, and the 
mixture was stu-red for 5 h and then worked up as described previously to @ve a 
syrup T 1 c (ether-&# petroleum, 4:l) showed a fast-moving, major product 
Elution from a column of srhca gel (50 g), using ether-hght petroleum (1 l), gave 10 
(270 mg, 41%), m p 72-74” (from ethanol), [a];’ -I- 19” (c 0 97) (Found C, 68 8; 
H, 5.0 C,4Hs2021 talc - C, 69 05; H, 4 8%) N m r data 7 3 9 (d, J,,z 3 5 Hz, H-l), 

4 61 (4, Jz. 3 lOOHz, H-2), 3 84 (t, J3,4 lOOHz, H-3), 44 !: J4,5 lOOHz, H-4), 
4 0 (d, J3,4 6 0 Hz, H-3’), 4 05 (t, J4’,5s 6 0 Hz, H-4’), 6 6-6 78 (2 protons, propronate), 
7 06-7 25 (2 protons, propronate), 1.76-2 95 (8Ph) 

ReactIons of Coxovaleric anhydrrde - (a) I,2 5,6-Dr-0-wopropyhdene-a-m 

gZucofiranose. Levulmlc acid (15 6 g) was drssolved m anhydrous ether (300 ml), and 
DCC (15 5 g) was added, the urea began to precipitate almost munedlately After 
18 h, the reactron nuxture was filtered, the precrpltate was washed with ether, and the 
filtrate and washmgs were evaporated m vacua The rewdue, a pale-yellow 011, which 
crystalhsed slowly, was a mixture of the free acrd and its anhydnde uncontammated 
(I r , II m r ) by DCC or N;N’-drcyclohexylurea 

1,2 5,6-Dr-O-isopropyhdene-a-D-glucopyranose (1 g) was dissolved m anhy- 
drous, redrstdled pyrrdme (50 ml), and crude 4-oxovalenc anhydnde (1.1 g) was 
added After 24 h, the reaction mncture was evaporated in vacuu, a solut.~on of the 
resxdue m chloroform was washed w&h aqueous sodium hydrogen carbonate and 
water, and then evaporated, and toluene was drstrlled from the residue to remove 
traces of pyndme. A solution of the residue m ether was s&red for 2 h wrth activated 
charcoal Crystalhsation of the purified product from light petroleum gave 4 (93%), 
identical to the product descrrbed above. 

(b) Methyl 4,6-0-benzyhdene-a-D-glucopyranosrde The crude product obtamed 
by Iusing the method descrtbed in (a) was subjected to p 1 c (ether, 2 developments) 
The d&ester was washed wrth aqueous sodmm hydrogen carbonate to remove free 
acid. Methyl 4,6-O-benzyhdene-2,3-dr-O-(4-oxovaleryl)-cc-D-glucopyranos~de was 
obtamed as a syrup (30%), [a];’ +31” (c 1) (Found C, 60 3, H, 6.7. C2,+H3e01 e 
talc.: C, 602, H, 6 3%) N m r data 724-2 8 (m, Ph), 4 5 (.s, PhCH), 4 5 (t, 
J Z 3 = J3,,+ = 7 Hz, H-3), 5 1 (q, H-2), 5.2 (d, Jl,l 4 Hz, H-l), 5 5-6 5 (m, H-4,5,6a,6e), 
6.6 (s, MeO), 7 3 (M, 2CH,), 7 4 (m 2CH,), 7 8 (s, 2AcO) 

Methyl 4,6-0-benzyhdene-3-0-(4-oxovaleryl)-cc-D-glucopyranosrde (8%) had 
m p. 145-146’, [a];’ -l-93 5” (c 1) (Found. C, 60 3, H, 6.5. C,,H,,+O, talc.: C, 60.0, 
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H, 6 4%) N m r data T 2 4-2 8 (m, Ph), 4 5 (s, PhCH), 4 65 (t, J2,3 = J3,4 = 7 5 Hz, 
H-3), 5 2 (d, J, ,Z 3 5 Hz, H-l), 5 5-6 5 (m, H-2,4,5,6a,6e), 6 6 (s, MeO), 7 3 (m, 2CH,), 
7 8 (s, AcO) 

Pentaclzlorophenyi 3-benzoylpropzonate - Pentachlorophenol(2 67 g), benzoyl- 

proplomc acid (1 78 g), and DCC (2 06 g) were dissolved m dry dlchloromethane 
(150 ml) Preclpltatlon of N,N’-dlcyclohexylurea commenced almost Immediately, 
and the reaction mixture was stlrred ovemlght The preclpltate was collected and 
washed, and the filtrate and washings were evaporated ziz uaczzo The residue was 
repeatedly dissolved m ethyl acetate, and the solution filtered and evaporated to 
remove the urea Column chromatography (silica gel, chloroform) gave the title 
compound (3 6 g, 85%), m p 121-122” (Found C, 45 2, H, 2 15, CI, 41 3 

CI 6=&W, talc C, 45 1, H, 2 1, Cl, 41 6%) 
I,2 5,6-Dz-0-zsopropylzdene-cr_D-ghcofitranose 3-(3-benzoyz’propzonate) - A 

solution of the glucose derivative (2 6 g), pentachlorophenyl 3-benzoylproplonate 
(4 27 g), and lmidazole (3 4 g) m dry dichloromethane was stlrred for 2 h A 10% 
excess of the ester was then added, and stlrrmg was contmued overmght The filtered 

mixture was washed with ice-cold, aqueous sodmm hydrogen carbonate, washed with 
water, and dried The title product, when separated from starting material by p 1 c , 

was obtained as a syrup (24%), [a];’ -29” (c 1 1) (Found C, 63 4, H, 6 5 CZ2HZ808 
talc C, 62 8, H, 6 7%) N m r data 7 2 O-2 8 (m, Ph), 4 1 (d, H-l), 4 7 (d, H-3), 
5 5 (d, H-2), 5 6-6 3 (m, H-4,5,6,6’), 6 7 (tx, CH2), 7 3 @I, CH,), 8 6-8 9 (4s, 4Me) 

RemooaZ of 4-oxovalerate grozrps - To a solution of the derlvatlve (0 5 mmole) 
m pyndme-acetlc acid (4 1, 1 5 ml) one drop of hydrazme hydrate (99%) was 

added The solution was stu-red at room temperature and then evaporated, and the 
product was isolated by recrystalllsatlon or by chromatography The followmg 
reaction times and yields were observed 4, 16 h (93%), 5, 16 h (74%), 8, 3 5 h (95%), 

10, 3 5 h (96%), 11, 16 h (93%), 12, 16 h (74%) 
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