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Abstract – Chromium(VI) complexes are among the most fascinating progress metal complexes that have 
pulled in extraordinary consideration over the previous many years. Because of their engaging reactant 
and oxidizing properties, they have been generally investigated since the earliest reference point of 
organic science. The subject survives from current enthusiasm as exemplified by the colossal number of 
responses including the utilization of chromium (VI) reagents. Besides, a plenty of chromium reagents 
and systems have been proposed and depicted widely. The principle objective of the current examination 
is to quickly sum up and investigate the accessible writing on oxidation of various organic substrates by 
Chromium (VI) reagents and urge its different commitments to the significant and energizing field of 
synthetic organic science.  
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INTRODUCATION 

Chromium was found in 1798 by the French scientist 
Vauquelin1 . It is a progress component situated in 
bunch VI-B of the occasional table having a ground 
state electronic arrangement of (Ar) 3d5 4s1 . 
Chromium is one of the most generally dispersed 
substantial metals and is the twenty-first most bountiful 
component in the world's hull. As of late, oxidation 
measures have intrigued a great deal of specialists, 
particularly regarding specific and naturally cordial 
Chromium (VI) reagents. Chromium (VI) is utilized for 
oxidation of organic mixes and it is decreased to bring 
down oxidation states2 . Oxidations with Cr (VI) is an 
unpredictable response that is impacted by the 
dissolvable, structure of the substrate, temperature, 
causticity of the response medium and different 
variables, consequently it is hard to concentrate 
according to robotic perspective. The science of Cr(V) 
and Cr (IV) as transitional species, which might be 
framed during decrease of chromium(VI) pulled in 
numerous specialists on account of their contribution 
in the component of Cr actuated cancers3 . The 
profoundly poisonous chromium (VI) mixes are 
changed over into climate cordial non-harmful 
chromium (III) mixes by utilizing a few oxidants like 
Nicotinium dichromate, Piperidinium chlorochromate, 
Quinolinium fluorochromate, Quinolinium dichromate 
(fig. 1). 

 

Nicotinium dichromate Piperidinium 
chlorochromate 

 

Quinolinium dichromate Quinolinium 
fluorochromate 

Figure 1: Chromium (VI) oxidants 

Oxidation conditions of Chromium metal incorporate 
Cr+2, Cr+3, Cr+6 which are steady states while Cr+4 
and Cr+5 are precarious in water and they structure 
Cr+3 and Cr+6. Cr+6 is utilized as an oxidant for 
different responses. Chromium (VI) exists as 
acetochromate particle in presence of 97% acidic 
acid4 . New chromium species are framed on 
including anions like Cl-, Br-, F - and SO4 2-anions 
(fig. 2). 
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Figure 2: Formation of chromium(VI) species by 
adding anions 

Oxidation by Chromium (VI) oxidizing agents: The 
science of Chromium (VI) complexes has advantage in 
both synthetic organic science and therapeutic field as 
a result of its high reactivity. These days, the 
improvement of new and flexible chromium (VI) 
reagents5-10,29 for oxidizing organic atoms is of 
incredible intrigue and concentrated widely. Oxides 
and oxyacids of Cr (VI) are incredible oxidants and 
chromic esters have been proposed as intermediates 
in Cr (VI) oxidations. Deterioration of the chromic ester 
includes evacuation of the proton connected to the 
oxygen bearing carbon. Oxochromium (VI) reagents 
are the absolute most broadly utilized oxidants in 
synthetic organic chemistry11-18 that are reasonable 
for the presentation of oxygen into organic atoms. For 
instance, Ditertiary Butyl Chromate (DTBC) in non-
polar organic solvents oxidizes allylic carbon atomsto 
carbonyl gatherings. C-C twofold bonds are not 
normally assaulted and oxidation may happen at the 
two sides of the twofold bond. DTBC is likewise helpful 
in oxidizing essential and auxiliary alcohols. One of the 
most significant changes in present organic synthetic 
strategies is the particular oxidation of essential and 
optional alcohols into their relating 
aldehydes/carboxylic acids and ketones. The oxidation 
of alcohols can typically be halted at the aldehyde 
stage, despite the fact that oxidation to carboxylic 
acids can likewise be accomplished. Chromium 
trioxide is relatively more valuable oxidant than either 
nitric corrosive or permanganate, since it is steady in 
organic solvents. Reagents arranged from chromic 
corrosive are valuable as oxidants for the oxidation of 
detached alcoholic gathering in incompletely secured 
sugar derivatives.96 

Patel et al19 have explored the oxidation conduct of 
Cetyltrimethylammonium dichromate (CTADC) 
towards various organic substrates like alcohols, 
aldehydes, hydroxyquinones, cinnamic corrosive and 
so on. CTADC is a powerful lipopathic oxidant that is 
milder than other Cr (VI) oxidants. Pyridinium 
chlorochromate and pyridinium dichromate have end 
up being not so much receptive but rather more 
specific, consequently can be dealt with all the more 
effectively when contrasted with Collin's reagent forthe 
oxidation of alcohols. Various oxidative changes of 
organic substrates, for example, allylic rendering of 
allylic alcohols to shape enones and cyclization 
yielding tetrahydrofuran subsidiaries are encouraged 
by these fascinating Cr (VI) reagents.  

In this manner, chromyl chloride is a pivotal oxidant 
which is used in non-liquid solvents, to oxidize wide 
arrangement of handy social affairs. These story, 

versatile and synthetically significant oxidants on 
occasion react explicitly with practically every 
oxidizable organic helpful social event. This incited the 
productive improvement of a variety of such 
reagents21. The critical ones among these chromium 
(VI) reagents22-45 are showed up in figure 3. Different 
Cr (VI) oxidants have been utilized in organic 
synthesis46 . Numerous authors47-50 have detailed 
and checked on the oxidation of organic mixes by Cr 
(VI) in acidic media. Chromium (VI) oxidations of 
inorganic substrates was considered and inspected by 
Beattie and Haight51 . A writing study uncovered 
about the energy of chromium (VI) oxidations of 
various inorganic52-56 and organic57-65 substrates. 
The oxidation energy of subbed benzyl alcohols, α-
hydroxy acids and aliphatic aldehydes by BTPPD were 
accounted for by various workers. 

 

Figure 3: Chromium (VI) oxidizing agent 

Oxidation of alcohols: Piccialli67 detailed that the 
oxidative cyclisation of olefinic alcohols to cyclic ethers 
may happen by means of [3+2], [2+2], or epoxidation 
systems. Despite the fact that the specific instrument 
has been discussed, an ongoing structurereactivity 
study gives confirmations to the immediate epoxidation 
by the chromate ester68 followed by ensuing epoxide 
opening and arrival of chromium yielding the watched 
items (conspire 1). 

Robotic examination of the energy of chromium (VI) 
catalyzed oxidation of 1-phenyl liquor with chromic 
corrosive upheld on anion trade pitch like Amberlite 
IRC-178 [Cl-] in 1,4-dioxane has been concentrated by 
the pace of vanishing of [Cr(VI)]69. The finished result 
of the response was acetophenone and response is of 
zero request regarding liquor and [Cr(VI)]. The reagent 
upheld on anion trade gum was discovered to be more 
proficient in the oxidation response. 

Malik and coworkers70 contemplated the energy of 
heteroaromatic nitrogen base advanced oxidation of 
butanal by chromic corrosive at 303K in fluid micellar 
surfactant medium (sodium dodecyl sulfate, Triton X-
100 and Ncetylpyridinium chloride media within the 
sight of an advertiser, for example, picolinic corrosive, 
2,2'- bipyridine and 1,10-phenanthroline. The item 
butanoicacid was portrayed by 1H-NMR and the 
watched net improvement of rate impacts has been 
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clarified by considering the hydrophobicand 
electrostatic cooperation between the surfactants and 
reactants.Kinetic and robotic examination on the 
chromium (VI) intervened oxidative responses of 
fragrant auxiliary alcohols by polymer upheld agent 
has been studied71. The response was discovered to 
be of zero request concerning [Cr(VI)]. The reagen 
upheld on anion trade gum was discovered to be more 
effective in oxidation, effortlessly isolated from the 
response blend and can be physically eliminated from 
the response blend (Scheme 2a and 2b). The energy 
of oxidation of 4-bromophenylethanol, 4-
chlorophenylethanol and 4-iodophenylethanol with 
chromic corrosive upheld on anion trade pitch like 
Amberlite IRA 402 [Cl-] in 1, 4-dioxane has been 
examined. The response was seen to be of zero 
request each in centralization of liquor and oxidant. 
Cetyltrimethylammonium dichromate (CTADC) was 
likewise end up being powerful for oxidation of 
alcohols to aldehydes and ketones without organic 
solvents.104 Two new mellow oxidizing agents72–
TetramethylguanidiumHalochromates (TMGFC 
andTMGCC) were set up in exceptional returns by 
responding tetramethyl guanidine with CrO3 and 
related corrosive. These reagents are reasonable to 
oxidize different essential and optional alcohols and 
oximes to relating carbonyl mixes under dissolvable 
free conditions and microwave light (conspire 3). 

 

Heravi et al73 proposed a basic and specific strategy 
for the microwave helped oxidation of alcohols to 
carbonyl mixes utilizing wet alumina upheld 
ammonium chlorochromate in solventless framework. 
Mohammadi et al74 depicted a productive and mellow 
strategy for the oxidation of alcohols and polyarenes 
utilizing TMAFC under microwave light conditions 
(conspire 4 and 5).  

Sodium dodecyl sulfate-catalyzed hetero-sweet-
smelling nitrogen base (2-picolinic corrosive, 2,2'- 
bipyridine and 1,10-phenanthroline)- advanced 
chromium (VI) oxidation of 2-propenol to 2- propenal at 
303 K in watery sulfuric corrosive media75 has been 
accounted for (plot 6). The pseudo firstorder rate 
consistent of the oxidation response is 
straightforwardly relative to [H+ ] and [promoters] 
which demonstrates that the response is of first 
request regarding H+ and advertisers. The response 

was led at four unique temperatures from which the 
actuation boundaries were determined. The micelles 
delivered a synergist impact in the whole scope of 
sodium dodecyl sulfate (SDS) focuses utilized and the 
impact is clarified by pseudo-stage particle trade. The 
blend of 2,2' bipyridine (bipy) and SDS displayed a15-
overlay rate upgrade of Cr(VI) oxidation of 2-propenol 
to 2-propenal. 

Particular heteroaromatic nitrogen base advanced 
chromium (VI) oxidation of three isomeric pentanols by 
potassium dichromate in fluid micellar media was 
explored spectrophotometrically at 25°C76. The 
oxidation prompts the development of relating carbonyl 
items as recognized by 1H NMR estimation and 
different strategies. The impacts of cationic (Cetyl 
pyridinium chloride), anionic (sodium dodecyl sulfate) 
and nonionic surfactant (Polyoxyethyleneoctyl Phenyl 
ether) on response energy were considered. 

Additionally, the reactant impact of surfactant in 
presence of three heteroaromatic nitrogen bases for 
example 2-picolinic corrosive, 2,2'- bipyridyl and 1,10-
phenanthroline on the oxidation was additionally 
examined. Among the various surfactants and 
advertisers, the blend of 2,2'- bipyridine and sodium 
dodecyl sulfate is effective to show ∼1000 crease 
rate upgrade for oxidation of 1-pentanol and it is 
'particular' over the remainder of two pentanol 
oxidation 

 

 

 

Pohani et al77 announced the energy of oxidation of 
certain diols and their mono ethers to relating hydroxy 
carbonyl mixes by utilizing TEACC as the oxidant in 
DMSO medium. A first request reliance was found as 
for both TEACC and diols. A response instrument 
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including the hydride particle move was proposed for 
the oxidation of aliphatic essential alcohols to 
comparing aldehydes by TEACC in DMSO78. The 
response was discovered to be of first request 
regarding TEACC and the substrate atoms. 

Oxidation of Carboxylic acids: 

Chromic corrosive oxidation of malonic corrosive in 
fluid media has been explored at 303K to yield 
glyoxylic corrosive as product108. Blend of Sodium 
Dodecyl sulfate and 2,2'- Bipyridine has been 
accomplished for hundred-overlap rate improvement of 
chromium (VI) oxidation of malonic corrosive utilizing a 
greener methodology and the item was described by 
13C-NMR and FTIR spectroscopy. Three delegate N-
heteroaromatic nitrogen base advertisers (2-picolinic 
corrosive, 2,2'- bipyridine (bpy) and 1,10-
phenanthroline) in blend with the anionic surfactant 
sodium dodecyl sulfate (SDS) improved the pace of 
the oxidation response contrasted with the 
unpromoted response. 2,2'- Bipyridine delivered the 
most extreme rate upgrade out of the three advertisers 
utilized. The system of the response has been 
proposed with the assistance of motor outcomes and 
spectroscopic investigations. The watched net 
improvement of rate impacts has been clarified by 
thinking about the hydrophobic and electrostatic 
association between the surfactants and reactants. 

OBJECTIVES OF THE STUDY 

1. To Study On Oxidation Of Some Terpenes 

2. To study on Oxidation by Chromium (VI) 
oxidizing agents 

3. To study on Oxochromium compounds, 
organic synthesis 

CONCLUSION 

Synthetic organic science has created in an intriguing 
manner over the previous many years. The complete 
unions of complex atoms request new strategies in 
various zones of organic science. Thusly, the 
advancement of reagents is continually compensating 
to synthetic organic science. Oxidation is one of the 
most significant classes of organic responses from 
various perspectives in current organic science. 
Theoxime was clarified through a neighboring 
gathering support by the hydroxyl bunch through the 
development of cyclic moderate (Scheme 33)oxidation 
of different organic substrates with chromium (VI) 
mixes concentrated by various examiners is accounted 
for above. Change metal complexes as a rule have 
been of much enthusiasm throughout the most recent 
years to a great extent as a result of its different 
applications in organic cycles and possible 
applications in planning new helpful agents. 
Chromium(VI) reagents have discovered a one of a 
kind specialty in synthetic organic science as exhibited 
by the considerable advancement made in the field up 

until this point. In spite of the fact that chromium (VI) 
complexes are considered as significant class of 
progress metal mixes on account of their capacity to 
oxidize an enormous number of organic mixes, still 
there is have to investigate the natural properties of 
these as of now orchestrated change metal complexes 
and to incorporate new complexes with more 
properties. This survey will ideally animate further use 
of chromium (VI) complexes as oxidants. Further 
examination on chromium (VI) oxidation ought to be 
energized passing by its organic significance. 
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