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BROMINE OXIDATION OF INOSITOLS FOR PREPARATION 
OF INOSOSE PHENYLHYDRAZONES AND PHENYLOSAZONES 

ALEXANDERJ FATIADI 

DIUISIO~ of Analytical Chemwry. Institute for Marerzais Research, Nalronal Bureau of Srandardr, 
Washmgton, D C 20234 (U S A ) 

(Recewed Apnl 25th, 1968) 

The apphcation of bromme oxldatxon of mosltols to gve mososes, followed by 

conversion of the latter mto phenylhydrazones or phenylosazones, IS descrrbed. 

The dlketone from myo-mosltol gives a phenylosazone m 22-30% yield, and 

L-mosttol gives a monoketone phenylhydrazone (12% yield) and a diketone phenyl- 
osazone (28% y:eld), the correspondmg enanttomorphs were obtamed m 8% and 23% 
yreld, respectrvely The drketone from quebrachrtol yields a new phenylosazone 
(29% yield) and no monoketone was isolated Prmtol gave a new drketone phenyl- 
osazone (1045% yteld) which showed raprd mutarotatron m 1 1 (v/v) ethanol-p- 
droxane In addrtton, a new phenylosazone has been obtamed from DL-epl-mosose-2 
phenylhydrazone (+)-proto-Quercrtol (from acorns) has been converted mto a 
phenylosazone (20% yield) myo-Inositol has been converted by bromine oxidation 
mto DL-_rylo-pentahydroxy-2-cyclohexen-l-one m low yreld 

INTRODUCTION 

Methods for the preparatron of “osones” and other dtcarbonyl derrvatrves of 
sugars have received extensive study’ ’ For drcarbonyl denvatrves of mosrtols, 
oxldatron by Acetobacter suboxydans has been used most3 4, alternatively, oxrdatton 
of mososes or then phenylhydrazones m the presence of phenylhydrazme and acetic 
actd has been employed5 

The apphcation of sodmm hypobromrte for oxrdatlon of cychtols has been 
reported . ‘-’ Wnh sugars, bromme m buffered solution at low temperature oxrdlzes 
aldoses quantttauvely to their correspondmg lactonesg, whereas ketoses are essenttally 
unaffected under these condmons Glycostdes are known to undergo oxrdatton under 
more vrgorous condrtrons’“. 

Except for a general statement by Postemak”, m whrch he clanns that, on 
hypobrormte oxrdatton of mosrtols, yrelds of mososes are not satisfactory, we are 

*Part III IMethods III InosLo Chexmstry For Part II, see Carbohyd Res , 6 (1968) 489 
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unaware of any published report on oxtdatton of inosrtols with bromme to gtve 
monoketoinositols (inososes), although Dqumm acrd (D-1,3_ldeoxy-epi-mositol-2- 
carboxyhc acid) g~ves~~ a monoketo derrvatrve m 60% yreld, and oxxdatlon of 1,2,3- 
crs-cyclohexanetnol with hypobronute g~ve$~ a monoketone m a yield of about 2% 

A re-exammatton of the usefulness of bromme for oxrdatron of cychtols IS the 
SUbJect of this paper. 

In the previous applications of sodium hypobromite as an oxidant m the cychtol 
field, preparation of cychtol drketones was described,, and these products were isolated 
as phenylosazones; for example, on a l-gram scale, myo-moatol was oxidized wtth 
bromme m the presence of sodmm carbonate buffer, and addmon of phenylhydrazme 
gave’ DL-myo-mosose-1 phenylosazone* m a yield of about 7%. Smularly, phenyl- 
osazones have been obtained from oxidation of (+)- I -deoxy-muco-mositol [( + )-proto- 
quercttol16 wrth aqueou, bromine, and from oxidatron of (-)-1-deoxy-myo-moatol 
[( -)-vlburmtol] with sodium hypobronute7, however, the yields were not stated 

RESULTS AND DISCUSSION 

Imtrally, the oxidation of nzyo-mositol and of r.-mosnol by bromme m sodium 
carbonate and m sodium acetate was examined Prehminary evidence (t I c ) mdmated 
that both mono- and dr-ketones were formed m srgmficant proportrons m the 
oxrdatron nuxtures The yield of each product appeared to be greater m the oxtdauons 
employmg the acetate buffer Consequently, acetate-buffered oxrdatrons were then 
studied exclusrvely 

The Ice-cold solutton of the cychtol was oxtdrzed with a ca 35% molar excess 
of bromme (calculated for mono-oxrdatton) m the presence of sufficient sodium 
acetate to buffer all of the hydrobromrc acrd that nught be formed The oxrdatron 
products were Isolated by conventtonal methods, etther as phenylhydrazones or as 
phenylosazones For the latter, the conccntratron of the oxrdlzed cychtol was adlusted 
by drlutron with water to 36% (pH 5-6) to obtain the maxrmal yreld of the osazone 
Over-oxrdatron was observed rf the cychtol-bromme nnxture was kept for 48 h or 
longer; the phenylosazones from over-oxrdrzed nnxtures (96 h) were found to contam 
consrderable proporttons (3-5%) of a red pigment that was drfficult to remove 

Add&on of phenylhydrazme to the oxtdatron product of myo-mosrtol gave 
DL-myo-mosose-1 phenylosazone (1 and 2) only, m 22-30% yield; none of the mono- 
ketone was Isolated Starting wrth L-mosrtol, however, D-myo-mosose-1 phenyl- 
hydrazone (3) was obtamed m 12% yield, and, altematrvely, D-lnyo-mosose-1 phenyl- 
osazone (2) was isolated m 28% yield D-Inositol gave the correspondmg enantro- 
morphs 4 and 1, m 8 and 29% yields, respectrvely. 

T 1 c showed evrdence of both the mono- and the dt-keto products from 
quebrachrtol [l-O-methyl-leuo-mosrtol] and prmtol [5-O-methyl-dextro-mosrtol], 

*The nomenclature of this and other mosltol derlvatlves used m UU.S paper IS based on the Fietcher- 
Anderson-Lardy system of H G Fletcher, Jr, L Anderson, and H A Lardy, J Org Chem , 12 
(1951) 1238, see also ref 14 
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Anal Calc. for C, 8HZON404: C, 60.65, H, 5.65, N, 15 72 Found C, 60 80, 
H, 5.75, N, 15.60. 

One mole of 8 consumed 3 12 moles of penodlc acrd 
Preparatron of (+)-proto-quercztoI* phenylosazone (7) from acorns - Acorn 

flour (1 kg), from dned acorns crushed m a ball null, was soaked m dlstiled water 
(2 1) for 48 h at room temperature, with occaslonal stn-rmg The suspension was 
filtered, and the solid was washed wrlth water (600 ml) The dark-brown filtrate and 
washmgs were combined, lead(I1) acetate (35 g) m 20% acetlc acid (120 ml), and 
Cehte (50 g) were added, and the suspension was stlrred for 30 mm and filtered The 
filtrate and washings were combmed (about 3 1), and treated with hydrogen sulfide, 
and the suspension was filtered through a layer of Cehte The sohd was washed with 
water, and the filtrate and washings were combmed (about 3 2 l), treated with sodmm 
acetate tnhydrate (200 g) and glacial acetic acid (150 ml), and cooled to 10” Bromme 
(90 g) was added, and the rmxture was stirred for 48 h at room temperature To the 
mixture was added sodmm acetate (100 g), the soluhon was cooled to IO”, and the 
excess of bromme was removed with dlethylamme (50 ml). Phenylhydrazme (100 ml) 
was added, and the suspension was stirred for 2 h, and kept for 96 h at room temper- 
ature The product was collected m three crops. the first crop (29 g) after 48 h, the 
second crop (25 g), followmg dllutlon with water (1 liter), after an additional 24 h; 
and the tturd crop (3 g) after an additional 24 h The total yleId of hght-yellow 7 
was 57 g (20%) 

A sampie recrystallized from aqueous ethanol-p-dloxane had m p 201-203” 
(dec.) (M’s m p 199-200”), [cc]I: + 102 & 5” [c 0 01, 1 .i (v/v) ethanol-p-dioxane] 
[htz8 (or]L5 +65” (1 1 (v/v) ethanol-pyndme)], RF 0 28 t0 01 (solvent B), 1:;:” 
229 (sh) (E -15,100); 255 (E -21,300), 308 (E ~11,800), and 393 nm (E ~18,600) 
The product was xdentlcal w1t.h an authentic sample6 28 of 7 

Potassxum h)pobromlte oxldatron of myo-mosi,tol, lsolatron of DL-xylo-penta- 
hydroxy-2-cyciohexen-I-one - A precooked solution (5”) of myo-mosltol (25 g, 
i39 mmole) and potassrnm acetate (37 g) m 200 ml of water was treated with brormne 
(30 g, 187 mmole), and stn-red for 36 h at room temperature The excess of bromme 
was removed by means of air-ethylene, and the solution was treated with sohd 
potassmm carbonate, and stirred for about 20 mm at 90” until It remamed permanently 
basic (pH 9-10) The dark solution was then concentrated until crystalhzatlon started, 
and the suspension was cooled and filtered. The filtrate was concentrated to about 
20 ml, cooled, nucleated, and kept for ten days m a refngerator, ~1% occastonal 
shaking and scratchmg After separation of a small quantity of blue crystais of 
potassmm rhodlzonate, the fiItrate deposited hght-yellow crystals, yield 1 2 g (4%) 
After recrystalhzatlon from aqueous acetone, the product exhlblted the properties 
of an authentic sampie of the potassmm salt of DL-xylo-pentahydroxy-2-cyclohexen- 
l-oneI 

*(+)-pore-Quercltol IS named (+)-1-deoxy-muco-mosltol by the Fletcher-Anderson-Lardy system 
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