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ABSTRACT

Derivatives of carbonyl compounds such as oximes, phenylhydrazones,
semicarbazones and thiosemicarba-zones are used not only for the charac-
terization and purification of carbonyl compounds®? but also play an im-
portant role in the protection carbonyl compounds, asthey are highly crys-
talline and stable compounds. Thus, the regeneration of carbonyl com-
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pounds from their derivatives under mild condition isimportant processin
organic synthetic chemistry. We report classical method for the cleavage of
oximes, phenylhydrazones, semicarbazones and thiosemicarbazones alde-

hydes and ketones.

INTRODUCTION

2,4-Dinitrophenyl hydrazonesand other derivatives
of carbonyl compounds such oximes, phenylhy-
drazones*2, samicarbazonesand thiosemicarbazonesas
areimportant Intermediates® in organic synthesisbe-
causeof thelr useinthecharacterization and purification-
of carbonyl compounds and playsanimportant rolein
the protection of these compounds®9. Thus, theregen-
eration of carbonyl compoundsfrom the Corresponding
2, 4-dinitrophenyl hydrazones, oximes, phenylhydrazones,
semicarbazone and thiosemi carbazonesunder mild con-
ditionsisan attractive processin organicsynthess. Sev-
eral such proceduresfor regeneration of carbonyl com-
poundsfrom 2,4-dinitrophenyl hydrazoneshave beenre-
ported, using sodium perborate and hydrogen peroxide
carried out under mild conditions, someof methods of
deprotection haveadrawback of using expensive oxi-
dant, strong oxidative conditions, need of freshly pre-
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pared reagentg®7, tedious work-up, or they are often
hazardoug®9. Although someof theknownmethodsare
carried out under mild reaction conditions,most of them
requiredrastic conditions, high temperature, long reac-
tion times, toxic or not- readily avail able reagents,they
need to befreshly prepared, and have tediouswork-up
procedures. Littleattention has been paid to the regen-
eration of carbonyl compounds from hydrazones,
semicarbazones and azines+%9. Thus, thereisacon-
tinuous need either toimprovethe existing protocolsor
tointroducenew reagentsto permit faster reaction, milder
conditions, eas er work-up and eco-friendly procedures.

EXPERIMENTAL

Generd M.P. determined on Buchi M.P. appara-
tus and were recorrected *H NMR spectra were
ecorded on INM- PMX 60 NMR spectrometer
(60MHz) in CDCI, using tetramethyl silaneasinterna


mailto:dinanath.patil@gmail.com

162 Facile regeneration of carbonyl compounds OCAIJ, 8(5) 2012

Shore Commumnicetion =

standard; and IR spectrasin KBR disc on a hitachi TABLE 1: Deprotection of hydrazone
were monitored by T.L.C. Physical
S Timefor Constant
Hydrazones Deprotection after
PREPARATION OF DERIVATIVE OF No. inmin.  Deprotection
ALDEHYDEAND KETONES (C)
1 Anisadehyde 25 140
2 4-Dinitrophenylhydrazones, oximesamicarba: 2 Cinnaldenyde 40 248
zone, thiosamicarbazone hydrazone, eicweresynthe: > Benzaldenyde 30 180
. . 4 2,4dimethoxybenzaldehyde 27 72
sized from corresponding carbonyl compoundsaccord- £ 4 chiorobenzaldehvde 45 -
ingtotheliterature.25 dlproductswereknown and char- 6 3 nitrobenzald ehyi;e o5 202
acterized by comparison of their MP or BPand IR spec- 7 P-tolualdehyde 26 50
tra with those of authentic samples. Procedure of ¢ o cylaldehyde 37 108
hydrazones, semicarbazoneand 2, 4 DNPderivatives g chiorobenzaldehyde 29 215
etc, Take 1gm. of hydrazine hydrochloride, 19 4-hydroxybenzaldehyde 19 119
semicarbazoneand 2,4 DNP derivativeinclean 100 11 Acetophenone 29 204

ml. conical flask and toit 2gm. Of sodium acetate and

. TABLE 2: Result tablefor depr otection of phenyl hydr azone
added 100 ml. distilled water and become soluble com- > Phenyiny

pletely if not thenslightly warmonweter bethtakegm. fimeter | oayaca
Aldehydeor ketonesdissolvein3ml. doohol (if metha- Hydrazones deprotection  after
nol or ethanol) and then adds conical flask and heated nmin.deprgestion
inawater bath for requiredtimefor thecompletionof 1~ Anisaidenyde 25 140
reactionA flaksisremoved and cooledincrushedice 2 Ginnaldehyde 40 248
water to settle and devel oped crystal thenseparated of 3 Benzaldehyde 30 180
thiscrystal onfilter weget hydrazones. Thenproductis 4 2,4dimethoxybenzaldehyde 27 72
dried and weigh and carry out melting point andtlc 5 4-chlorobenzaldehyde 45 50
6 3- nitrobenzaldehyde 25 202
DEPROTECTION OF HYDRZONE 7 P-tolualdehyde 26 60
8 Salicylaldehyde 37 198
1.2 mm of hydrazone, oxime,samicarbazone, 9 o-chlorobenzaldehyde 29 215
thiosamicarbazone derivativeof ddehydeor ketoneadd ~ 10 4-hydroxybenzaldehyde 19 119
15 ml of acetic acid, 1.1 mole of sodium per borate, 11 Acetophenone 29 204
Hest thismixtureat 50° C for 5t010 minutethen add 5 TABLE 3: Deprotection of hydrazones
ml of 10% of H,O, and continue heating cheack TLC. imefor CPQ%/; ;?]Jt
of reacti on after 1_0-15 minut (CH_Clger eOH) after s Hydr azones deprotection after
complestion of rection pour thereactioninwater (15ml) ~ N° inmin.  deprotection
add diethy! ether wash ether layer. _ (C)
1 Anisadehyde 26 140
2 Cinnaldehyde 42 248
RESULT 3 Benzaldehyde 39 180
Sodium perborate and H,O, are cheap and easily g iiﬁ: zitggga? gneﬁjgj]yde :232 ;é
availableeasily sodium hypochloriteand bothchemi- o 5 & o dehyde 28 202
casareb cheap _al’_ld not more har_mful Ourapproachto 5 p.igual dehyde o7 60
aclean and efficient regeneration of carbonyl com- g ggjicylaidenyde 34 198
pounds from 2,4-nitrophenylhydrazones.oxime, g ochlorobenzaldehyde 23 215
samicarbazone.,phenyl hydrazine, hydrazones, ismixed 10 4-hydroxybenzaldehyde 22 119
with sodium perborate and hydrogen peroxide, mix- 11 Acetophenone 30 204
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ture placed water bath for 15-20 min for deprotection.
Itisnoteworthy to mention that the abovereactionre-
mai ned incompl eteunder when oxidative power of so-
dium perborateincreasein presence of hydrogen per-
oxidewasused without hydrogen peroxideevenwitha
higher ratio of reagent.

CONCLUSION

In conclusion, the present procedurefor regenera:
tion of carbonyl compounds from 2,4-
dinitrophenylhydrazones, oximes, semicarbazone,
hydrazones, phenyl hydrazones, etc. hasdl advantages
of using sodium perborate hydrogen peroxide as eco-
friendly andlesstoxic materia, mild reaction conditions,
easy work-up procedure, short reactiontime, highto
excdlentyidds.
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