Vitamin C (ascorbic acid)
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Chemical Forms of Thiamine (B1)
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Chemical Forms of Riboflavin (B2)

Riboflavin-the flavin
rings are shown in green
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FMN
Flavin Mononucleotide

We modify riboflavin by
a phosphate ester shown
in blue.



Chemical Forms of Riboflavin (B2) continued

0
H,C NfL
NN /g
H,C |}| Nigie!
CH

|
H?—OH
HC—OH

T NH,
HC—OH

| N AN
HC—OH O <’ |

| I 4J
|yc—o——$?o 5 N N

0
HO OH

FAD-Flavin Adenine Dinucleotide
We modify FMN by adding a ribose and adenine ring
shown in red.



Actions of Riboflavin (B2)

o)
H.C N
]@[ T
N /g
H3C I}I N @)
T
H?—OH
HC—OH
| NHz
HC—OH
H?—OH ﬂ (’ | /J
—_ —D — 7
H,C—O ?70 o N N
o)
HO OH
FAD Oxidized

Oxidation/reduction
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FADH, Reduced
Oxidation/reduction
sites are shown in red.



Chemical Forms and Actions Pyridoxine (B6)
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Pyridoxal Phosphate
Pyridoxine We modify by addition

Of phosphate ester (red)
And oxidation of an alcohol
to an aldehyde (blue)



Chemical Forms of Niacin




Chemical Forms of Niacin Continued
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Nicotinamide Adenine Dinucleotide
The nicotinamide is shown in blue.
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Nicotinamide Adenine Dinucleotide
The nicotinamide is shown in blue.



Actions of Niacin
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Oxidation/reduction sites shown in Oxidation/reduction sites shown in
red. red.



Actions of Niacin continued
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NADP* Oxidized NADPH Reduced
Oxidation/reduction sites shown in Oxidation/reduction sites shown in
red. red.



Chemical Forms and Actions of Folic Acid
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Folate is modified to tetrahydrofolate (with 5 glutamates).
Tetrahydrofolate (THF) carries methyl groups at the nitrogens
shown in red



Chemical Forms of Bg
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Chemical Forms of Pantothenic acid

H,C—OH
H3C—C|:—CH3
CI:=O
I}IH
H2C|3
T
CI:=O
OH
Pantothenic Acid



Actions of Pantothenic acid
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Chemical Forms and Actions of Biotin
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Chemical Forms and Actions Vitamin A
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Retinoic Acid




Chemical Forms of Vitamin D




Chemical Forms of Vitamin E (tocopherols)
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Chemical Forms of Vitamin K
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