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Classification of Inorganic Compounds 

Group of inorganic compounds Examples 

Metals Me Cu, Pb, Ag 

Non metals S, P, O2, N2 

Oxides AnOm 

Acidic oxides 
(make acid when react with water) 

SO2, CO2, P2O5, NO2 

CO2 + H2O  H2CO3 

Amphoteric oxides  
(make both acid or base when react with water) 

Al2O3, ZnO 

ZnO + H2O → H2ZnO2 

ZnO + H2O → Zn(OH)2 

Basic oxides 

(make base when react with water) 

Na2O, CaO, MgO 

CaO + H2O → Ca(OH)2 

Acidic oxides react with bases producing salts but do not react with acids! 

CO2 + 2NaOH → Na2CO3 

Amphoteric oxides react with both acids and bases producing salts! 

ZnO + 2HCl → ZnCl2 + H2O 

ZnO + 2NaOH → Na2ZnO2 + H2O 

Basic oxides react with acids producing salts but do not react with bases! 

CaO + 2HCl → CaCl2 

Acids 𝐇𝐧𝐗𝐧− (produce H
+
 ions) 

HCl, H2SO4, H3PO4 

HCOOH, CH3COOH 

Bases 𝐌𝐞𝐦+(𝐎𝐇)𝐦 (produce 𝐎𝐇−ions) 

NaOH, KOH, Ca(OH)2 

Cu(OH)2, Al(OH)3, 

NH4OH (NH3 · H2O) 

Acids always react with bases producing salt and water   

(neutralisation reaction) 

Acid + Base → Salt + H2O 

𝐇+ + 𝐎𝐇− → 𝐇𝟐𝐎 

HCl + NaOH → NaCl + H2O 

2CH3COOH + Ca(OH)2 → (CH3COO)2Ca + 2H2O 

NH4OH + HNO3 → NH4NO3 + H2O         (NH3 + HNO3 → NH4NO3) 

Salts 𝐌𝐞𝐧𝐗𝐦 
NaCl, CuSO4, NH4Cl, 

CH3COONa, PbI2 
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Solubility Table of Acids, Bases and Salts in Water 

 H
+ 

NH4
+ 

K
+
 Na

+ 
Li

+ 
Ba

2+ 
Sr

2+ 
Ca

2+ 
Mg

2+ 
Al

3+ 

𝐎𝐇− H2O s s s s s m m n n 

𝐅− s s s s n m n n m m 

𝐂𝐥− s s s s s s s s s s 

𝐁𝐫− s s s s s s s s s s 

𝐈− s s s s s s s s s s 

𝐒𝟐− s s s s s s s + n + 

𝐒𝐎𝟑
𝟐− s  s s s s n n n m + 

𝐒𝐎𝟒
𝟐− ∞ s s s s n n m s s 

𝐏𝐎𝟒
𝟑− s s s s m n n n n n 

𝐂𝐎𝟑
𝟐− s  s s s s n n n n + 

𝐒𝐢𝐎𝟑
𝟐− n – s s s n n n n n 

𝐍𝐎𝟑
− ∞ s s s s s s s s s 

𝐂𝐇𝟑𝐂𝐎𝐎− s s s s s s s s s s 

 

 Zn
2+ 

Fe
2+ 

Fe
3+ 

Mn
2+ 

Pb
2+ 

Cu
2+ 

Hg
2+ 

Ag
+ 

Cr
3+ 

𝐎𝐇− n n n n n n – – n 

𝐅− m m n s m s + s m 

𝐂𝐥− s s s s m s s n s 

𝐁𝐫− s s s s m s m n s 

𝐈− s s – s n – n n s 

𝐒𝟐− n n + n n n n n – 

𝐒𝐎𝟑
𝟐− n n + n n – – n – 

𝐒𝐎𝟒
𝟐− s s s s n s + m s 

𝐏𝐎𝟒
𝟑− n n n n n n n n n 

𝐂𝐎𝟑
𝟐− n n + n n – – n – 

𝐒𝐢𝐎𝟑
𝟐− n n n n n n – – – 

𝐍𝐎𝟑
− s s s s s s s s s 

𝐂𝐇𝟑𝐂𝐎𝐎− s s s s s s s s s 

 

s soluble  ∞ unlimited solubility 

m slightly soluble  s  decomposes in water with gas emission 

n practically insoluble  + reacts with water 

   – substance in water solution does not exist 
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Molecular Masses of Some Common Substances 

Table shows molecular mass of some common substances in g/mol 

 𝐎𝐇− 𝐂𝐥− 𝐒𝟐− 𝐒𝐎𝟒
𝟐− 𝐏𝐎𝟒

𝟑− 𝐂𝐎𝟑
𝟐− 𝐍𝐎𝟑

− 𝐂𝐇𝟑𝐂𝐎𝐎− 

H
+ 18.02 36.46 34.09 98.03 98.00 62.03 63.02 60.06 

NH4
+ 35.06 53.50 68.17 132.11 149.12 96.11 80.06 77.10 

Li
+ 23.95 42.39 45.95 109.89 115.79 73.89 68.95 65.99 

Na
+ 40.00 58.44 78.05 141.99 163.94 105.99 85.00 82.04 

K
+ 56.11 74.55 110.27 174.21 212.27 138.21 101.11 98.15 

Mg
2+ 58.33 95.21 56.38 120.32 262.87 84.32 148.33 142.41 

Ca
2+ 74.10 110.98 72.15 136.09 310.18 100.09 164.10 158.18 

Ba
2+ 171.35 208.23 169.40 233.34 601.93 197.34 261.35 255.43 

Al
3+

 78.01 133.33 150.17 341.99 121.95 – 213.01 204.13 

Zn
2+ 99.40 136.28 97.45 161.39 386.08 125.39 189.40 183.48 

Fe
2+ 89.87 126.75 87.92 151.86 357.49 115.86 179.87 173.95 

Fe
3+ 106.88 162.20 207.91 399.73 150.82 – 241.88 233.00 

Pb
2+ 241.22 278.10 239.27 303.21 811.54 267.21 331.22 325.30 

Cu
2+ 97.57 134.45 95.62 159.56 380.59 – 187.57 181.65 

 

Some other substances 

HCOOH
 46.03  SO2 64.01 

CO
 28.01  K2CrO4 194.20 

CO2
 44.01  K2Cr2O7 294.20 

N2
 28.02  NiSO4 154.70 

O2
 32.00  NiCl2 129.59 

O3
 48.00  AgCl 143.32 

NaHCO3
    84.01  CrCl3 158.35 

Glucose C6H12O6  180.18  I2 253.80 

Fructose C6H12O6  180.18  Sucrose C12H22O11 342.34 

 
Molecular masses of all elements and substances can always be found using a Periodic table! 

Molecular masses found on this page could vary from other similar tables or calculations 

slightly. 
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Number Prefixes, Greek Letters and Unit Conversion 

Common SI prefixes for numbers 

Prefix Symbol Meaning Example 

giga- G 1’000’000’000 or 10
9
 1 gigamole (Gmol) = 1 ∙ 109mol 

mega- M 1’000’000 or 10
6
 1 megamole (Mmol) = 1 ∙ 106mol 

kilo- k 1’000 or 10
3
 1 kilomole (kmol) = 1 ∙ 103mol 

deci- d 1/10 or 10
–1

 1 decimole (dmol) = 0.1 mol 

centi- c 1/100 or 10
–2

 1 centimole (cmol) = 0.01mol 

milli- m 1/1’000 or 10
–3

 1 millimole (mmol) = 1 ∙ 10−3mol 

micro- 𝛍 1/1’000’000 or 10
–6

 1 micromole (μmol) = 1 ∙ 10−6mol 

nano- n 1/1’000’000’000 or 10
–9

 1 nanomole (nmol) = 1 ∙ 10−9mol 

 

Greek letters with pronunciation 

Upper 

case 

letter 

Lower 

case 

letter 

Pronounced  
Upper 

case 

letter 

Lower 

case 

letter 

Pronounced 

Α α alpha  Ν ν nu 

Β β beta  Ξ ξ xi 

Γ γ gamma  Ο ο omikron 

Δ δ delta  Π π pi 

Ε ε epsilon  Ρ ρ rho 

Ζ ζ zeta  Σ σ sigma 

Η η eta  Τ τ tau 

Θ θ theta  Υ υ upsilon 

Ι ι iota  Φ φ phi 

Κ κ kappa  Χ χ chi 

Λ λ lambda  Ψ ψ psi 

Μ μ mu  Ω ω omega 

 

Some selected unit conversion 

1 atm =  1.01 ∙ 105 Pa =  760 mm Hg 

1 dm3  =  1 L =  0.001 m3  =  1000 cm3  =  1000 mL 

T [K] = t [°C] + 273.15  
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Quantities, Units and Constants 

Physical quantity Symbol Unit Examples 

Amount of 

substance 
n mol nNaCl = 0.17 mol 

Mass m 
g 

kg, t 

msugar =  0.73 g 

mNaCl =  1.34 kg 

Volume V 
L, dm

3
 

mL, m
3
 

VNaCl sol. =  0.174 L 

VH2O =  0.25 mL 

Density ρ 
g/mL 

kg/ m
3
 

ρNaOH sol.  =  1.04 g/mL 

ρH2O  =  1000 kg/m3 

Molar mass M g/mol MCaCO3
 =  100 g/mol 

Mass fraction w [0 ÷ 1] wCaSO4
 =  0.740 

Mass fraction, % w% 
% 

[0% ÷ 100%] 
w%CaSO4

= 74.0 % 

Molar 

concentration 

(molarity) 
cM mol/L = M 

cMH2SO4
= 2.5 mol/L 

cMH2SO4
= 2.5 M 

[2.5 molar solution of H2SO4] 

Mass concentration γ mg/mL γNaCl = 5 mg/mL 

Temperature t °C t = 23.0 °C 

Absolute 

temperature 
T K T = 296.15 K 

 

Physical constant Symbol Value Unit 

Universal gas constant R 8.3145 
J

K · mol
 

Molar volume of an ideal gas 

at 273.15 K and 1.01 ∙ 10
5
 Pa 

Vo 22.4 L/mol 

Specific heat capacity of water 

(equal to 1 calorie) 
Cp 4.18 

J

g · K
 

  



R S U  D a t a  b o o k l e t  f o r  M e d i c a l  C h e m i s t r y  | 9  

Concentration Calculation Formulas 

Physical quantity Formula 

Amount of substance 

(from mass) 
nsubstance =

msubstance

Msubstance
 

Density 

of the solution 
ρsolution =

msolution

Vsolution
 

Mass fraction in percent 

(from solution mass) 
w%(solute) =

msolute ∙ 100

msolution

 

Mass fraction in percent 

(from solution volume) 
w%(solute) =

msolute ∙ 100

ρsolution ∙ Vsolution

 

Molar concentration 

(molarity, from solute amount) 
cM, solute =

nsolute

Vsolution
 

Molar concentration 

(molarity, from solute mass) 
cM, solute =

msolute

Msolute ∙ Vsolution
 

Mass concentration γsolute =
msolute

Vsolution
 

Dilution 

(for various concentrations) 
c1 ∙ V1 = c2 ∙ V2 
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 Standard Electrode Potentials 

Oxidized form 
Number of   

electrons 𝐞− 
Reduced form 

Standard potential 

𝐄𝐨 at 25 °C, V 

F2(g) 2 2F− + 2.87 

H2O2 + 2H+ 2 2H2O(l) + 1.78 

MnO4
− + 8H+ 5 Mn2+ + 4H2O(l) + 1.51 

Cr2O7
2− + 14H+ 6 2Cr3+ + 7H2O(l) + 1.36 

Cl2(g) 2 2Cl− + 1.36 

O2(g) + 4H+ 4 2H2O(l) + 1.23 

Br2(g) 2 2Br− + 1.07 

NO3
− + 2H+ 2 NO2

− + H2O(l) + 0.93 

Ag+ 1 Ag(s) + 0.80 

Fe3+ 1 Fe2+ + 0.77 

O2(g) + 2H+ 2 H2O2 + 0.70 

MnO4
− + 2H2O(l) 3 MnO2(s) + 4OH− + 0.60 

MnO4
− (in basic env.) 1 MnO4

2− + 0.56 

I2(s) 2 2I− + 0.54 

Cu2+ 2 Cu(s) + 0.34 

SO4
2− + 2H+ 2 SO3

2− + H2O(l) + 0.17 

S(s) + 2H+ 2 H2S + 0.14 

S4O6
2− 2 2S2O3

2− + 0.08 

NO3
− + H2O(l) 2 NO2

− + 2OH− + 0.01 

𝟐𝐇+ 2 𝐇𝟐(𝐠) 0.00 

CrO4
2− + 4H2O(l) 3 Cr(OH)3(s) + 5OH− – 0.13 

Ni2+ 2 Ni(s) – 0.25 

S(s) 2 S2− – 0.43 

2CO2(g) + 2H+ 2 H2C2O4 – 0.49 

Cr3+ 3 Cr(s) – 0.74 

Zn2+ 2 Zn(s) – 0.76 

SO4
2− + H2O(l) 2 SO3

2− + 2OH− – 0.93 

Al3+ 3 Al(s) – 1.66 

Li+ 1 Li(s) – 3.04 

All species are in aqueous (aq) solutions unless indicated otherwise. 

Haynes, William M. (ed.) (2010). CRC Handbook of Chemistry and Physics (91st ed.).  

Boca Raton, FL: CRC Press (Taylor & Francis Group). ISBN 978-1-4398-2077-3. 
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Electrolytes, Ions and Solutions 

Ostwald’s dilution law 

(for weak electrolytes only) 

Kdis =
α2 ∙ cM

1 − α
 

1 − α ≈ 1 

AB ⇌ A+ + B− 

[A+] = [B−] = cdis = α · cM 

Disociation degree α 

α =
n ionised

n total
=

cM ionised

cM total

 

α = √
K dis.

CM

 

Example: 

K dis. = 1.75 ∙ 10−5; cM = 0.010 M 

 

α = √
1.75 ∙ 10−5

0.01
= 0.04 

Electrolytes 
Non-electrolytes α = 0 

Weak electrolytes 0 < α < 1 

Strong electrolytes α ≈ 1 
 

Osmotic pressure π, kPa 

 

 
π = i ∙ cM ∙ R ∙ T 

Example: 

At 25.0 °C or 298.15 K 0.200 M glucose solution 

(non-electrolyte, α ≈ 0; 1i  )  
 

π = 1 ∙ 0.200 ∙ 8.3145 ∙ 298.15 = 496 kPa 

 

0.200 M Na2SO4 solution 

(strong electrolyte, α ≈ 1; i = 3) 
 

π = 3 ∙ 0.200 ∙ 8.3145 ∙ 298.15 = 1490 kPa 

 

Isotonic coefficient i 

 

𝑖 = 1 + 𝛼(𝑁 − 1) 
 
N – the number of particles 

produced when dissociating 

Example: 

Na2SO4 (strong electrolyte), α ≈ 1 

 

Na2SO4 → 2Na
+
 + 1SO4

2- 

N = 2 + 1 = 3 

i = 1 + 1(3 − 1) = 3 

Chemical equilibrium 

aA + bB ⇌ cC + dD 
 

Keq =
[C]c  ·  [D]d

[A]a  ·  [B]b
 

Example: 

Ca3(PO4)2(s) ⇌ 3Ca2+(aq) + 2PO4
3−(aq) 

Keq =
[Ca2+]3  ·  [PO4

3−]2

[Ca3(PO4)2]
 

 

Ksp = [Ca2+]3  ·  [PO4
3−]2 
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Thermodynamic and Reaction Kinetics  

Calculations 

Gibbs free energy 

ΔG = ΔH – T ∙ ΔS 

ΔG < 0 process (reaction) is spontaneous 

ΔG > 0 process is non-spontaneous 

ΔG = 0 process is in an equilibrium 

 

𝐑𝐞𝐚𝐜𝐭𝐚𝐧𝐭𝐬 → 𝐏𝐫𝐨𝐝𝐮𝐜𝐭𝐬 

Enthalpy of reaction 

ΔHreaction
o = ∑ ΔHproducts

o − ∑ ΔHreactants
o  

Entropy of reaction 

ΔSreaction
o = ∑ ΔSproducts

o − ∑ ΔSreactants
o  

Gibbs free energy of reaction 

ΔGreaction
o = ∑ ΔGproducts

o − ∑ ΔGreactants
o  

Example: CuCl2(aq) + 2NaOH(aq) → Cu(OH)2(s) + 2NaCl(aq) 

 

ΔHreaction
o = (ΔHCu(OH)2

o + 2 ∙ ΔHNaCl
o ) − (ΔHCuCl2

o + 2 ∙ ΔHNaOH
o ) 

ΔSreaction
o = (ΔSCu(OH)2

o + 2 ∙ ΔSNaCl
o ) − (ΔSCuCl2

o + 2 ∙ ΔSNaOH
o ) 

ΔGreaction
o = ΔHreaction

o − T ∙ ΔSreaction
o  

or 

ΔGreaction
o = (ΔGCu(OH)2

o + 2 ∙ ΔGNaCl
o ) − (ΔGCuCl2

o + 2 ∙ ΔGNaOH
o ) 

 

Reaction kinetics 

1
st
 rate reaction kinetics 

A  products 

t1/2 =
ln2

𝑘1

 

Example: 

1
st
 rate reaction constant 1k = 1.7 ∙ 10

–3
 

t1/2 =
0.693

1.7 ∙ 10−3
= 407.6 s 
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Acid-Base Calculations 

Formula Example 

pH = −log10[H+] = −lg[H+] 
pH of 0.085 M HNO3 

pH = − lg(0.085) = 1.07 

pOH = −lg[OH−] 
pH of 0.00765 M KOH; [KOH] = [OH−] 

pOH = − lg(0.00765) = 2.116 

pH = 14 − pOH = 11.884 pH + pOH = 14 

[H+] = 10−pH 

[OH−] = 10−pOH 
pH = 1.00; [H+] = 10−1.00 = 0.10 M 

[H+] = α ∙ cMa
 

 

[OH−] = α ∙ cMb

 

HCl is strong acid, strong electrolyte, α ≈ 1 

cM = 0.12 M 

[H+] = 1 ∙ 0.12 = 0.12 M 

pH = − lg(0.12) = 0.92 

[H+] = √Ka ∙ cM 

[OH−] = √Kb ∙ cM 

K = 1.78 ∙ 10−5; cM = 0.100 M 

[H+] = √1.78 ∙ 10−5 ∙ 0.1 = 0.00133 M 

pKa = −lg[Ka] 
pKb = −lg[Kb] 

Ka = 1.74 ∙ 10−5 

pKa = − lg(1.74 ∙ 10−5) = 4.759 

K = 10−pK pKa = 4.75;  K = 10−4.75 = 1.78 ∙ 10−5 

General dissociation constant 

weak acid: 

Ka = Kdis =
[H+] ∙ [A−]

[HA]
 

CH3COOH(aq) ⇌ CH3COO−(aq) + H+(aq) 

Ka = Kdis =
[H+] ∙ [CH3COO−]

[CH3COOH]
 

General dissociation constant 

weak base: 

Kb = Kdis =
[OH−] ∙ [B+]

[BOH]
 

NH4OH(aq) ⇌ NH4
+(aq) + OH−(aq) 

Kb = Kdis =
[OH−] ∙ [NH4

+]

[NH4OH]
 

pH for weak acid: 

pH =
pKa − lgcMa

2
 

pKa = 4.75; cM = 0.100 M 

pH =
4.75 − lg0.1

2
=

4.75 − (−1)

2
=

5.75

2
= 2.875 

pOH for weak base: 

pOH =
pKb − lgcMb

2
 

pKb = 4.75; cM = 0.0100 M 

pOH =
4.75 − lg0.01

2
=

4.75 − (−2)

2
=

6.75

2
= 3.375 
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Acid and Base Dissociation Constants 

Some selected acidic substance dissociation constants 

Name Formula Ka pKa 

Hydrochloric acid HCl 1 ⋅ 107 –7 

Sulphuric acid H2SO4 
(I) 1 ⋅ 102 

(II) 1.1 ⋅ 10−2 

–2 

1.96 

Nitric acid HNO3 3.4 ⋅ 101 –1.53 

Oxalic acid H2C2O4 
(I) 5.6 ⋅ 10−2 

(II) 1.5 ⋅ 10−4 

1.25 

3.81 

Sulphurous acid H2SO3 
(I) 1.4 ⋅ 10−2 

(II) 6 ⋅ 10−8 

1.85 

7.2 

Phosphoric acid H3PO4 

(I) 6.9 ⋅ 10−3 

(II) 6.2 ⋅ 10−8 

(III) 4.8 ⋅ 10−13 

2.16 

7.21 

12.32 

Hydrofluoric acid HF 6.3 ⋅ 10−4 3.20 

Acetylsalicylic acid C9H8O4 3.3 ⋅ 10−4 3.48 

Formic acid HCOOH 1.8 ⋅ 10−4 3.75 

Ascorbic acid C6H8O6 
(I) 9.1 ⋅ 10−5

 

(II) 2 ⋅ 10−12
 

4.04 

11.7 

Acetic acid CH3COOH 1.75 ⋅ 10−5 4.756 

Carbonic acid H2CO3 
(I) 4.5 ⋅ 10−7 

(II) 4.7 ⋅ 10−11 

6.35 

10.33 

Hydrogen sulphide H2S 
(I) 8.9 ⋅ 10−8 

(II) 1 ⋅ 10−19 

7.05 

19 

Silicic acid H2SiO3 
(I) 1 ⋅ 10−10 

(II) 1.58 ⋅ 10−12 

9.9 

11.8 
 

Some selected basic substance dissociation constants 

Name Formula Kb pKb 

Lead (II) hydroxide Pb(OH)2 (I) 2.0 ⋅ 10−4 3.70 

Zinc hydroxide Zn(OH)2 (II) 4.0 ⋅ 10−5 4.40 

Ammonia NH3 (NH3·H2O) 1.8 ⋅ 10−5 4.75 

Copper (II) hydroxide Cu(OH)2 (II) 3.4 ⋅ 10−7 6.47 

Iron (III) hydroxide Fe(OH)3 

(I) 7.8 ⋅ 10−8 

(II) 3.9 ⋅ 10−10 

(III) 6.8 ⋅ 10−12 

7.11 

9.41 

11.17 

Aluminium hydroxide Al(OH)3 (III) 1.4 ⋅ 10−9 8.86 

Chromium (III) hydroxide Cr(OH)3 (III) 1.0 ⋅ 10−10 9.99 

Notes the dissociation step described by K value. 
 

Haynes, William M. (ed.) (2010). CRC Handbook of Chemistry and Physics (91st ed.).  

Boca Raton, FL: CRC Press (Taylor & Francis Group). ISBN 978-1-4398-2077-3.  
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Buffer Solutions 

Buffer system can be composed of: 

1) weak acid and its salt  

(mixed together directly or created with weak acid and strong base in 

limited supply); 

2) weak base and its salt  

(mixed together directly or created with weak base and strong acid in 

limited supply); 

3) weak bivalent acid and its acidic salt; 

4) two salts of the same polyvalent acid  

(differing in 1 hydrogen ion; the salt that contains greater number of H
+
 

acts as the acid in a buffer system). 
 

Buffer solution 

(weak acid/salt of weak acid) 

pH = pKa + lg (
nconj.  base

nacid
) 

 

pH = pKa + lg (
cc.base

0 ∙ Vc.base
0

cacid
0 ∙ Vacid

0 )

 

Calculate pH of a buffer, if it is composed 

from 300 mL of 0.150 M HCOOH (week 

acid) and 200 mL of 0.0900 M HCOONa 

(salt of weak acid, acts as conj. base) 

solution, pKa = 3.7 

 

pH = 3.7 + lg (
0.09 ∙ 0.2

0.3 ∙ 0.15
) = 3.7 − 0.398 = 3.3 

 

Buffer solution 

(weak base/salt of weak base) 

 

pOH = pKb + lg (
nconj.  acid

nbase
) 

 

pOH = pKb + lg (
cc.acid

0 ∙ Vc.acid
0

cbase
0 ∙ Vbase

0 ) 

Calculate pH of a buffer, if it is composed 

from 80 mL of 0.10 M NH4OH (week base) 

and 120 mL of  

0.17 M NH4Cl (salt of weak base, acts  

as conj. acid) solution, pKb = 4.75 

 

pOH = 4.75 + lg (
0.17 ∙ 0.12

0.1 ∙ 0.08
) = 5.16 

 

pH = 14 − pOH = 8.84 

Buffer capacity β, mol/L 

β =
nHadded

+

|ΔpH| ∙ Vbuffer solution
 

 

β =
nOHadded

−

|ΔpOH| ∙ Vbuffer solution
 

Find buffer capacity for 50. mL of  

a buffer solution to which 0.11 mol of 

strong acid was added causing pH change 

ΔpH = 0.27 
 

β =
0.11 mol

0.27 ∙ 0.05 L
= 8.1 mol/L 



16 |  R S U  D a t a  b o o k l e t  f o r  M e d i c a l  C h e m i s t r y  

Complex Compounds 

Charges and coordination numbers of central ions 

(only some common examples included) 

Charge 

of 

central 

ion 

Coordination 

number by 

empiric rule 

Examples 

 

Some 

exceptions 

Coordination 

number 

+1 2 Ag+, Au+ 
 

Li+    4 

+2 4 

Cu2+, Hg2+, Pt2+,  
Ni2+, Zn2+, Cd2+,  

Co2+, Pb2+  

 

Fe2+ 6 

+3 6 Fe3+, Al3+, Cr3+, Co3+ 
 

 Au3+ 4 

Ligand “strength” of some common ligands 

CO > CN− > NO2
− > NH3 > H2O > C2O4

2− > OH− > NO3
− > Cl− > SCN− > S2− > Br− > I− 

 

Instability of complex compounds 

𝐍𝐚𝟑[𝐂𝐫(𝐎𝐇)𝟔] → 𝟑𝐍𝐚+ + [𝐂𝐫(𝐎𝐇)𝟔]𝟑− 

[𝐂𝐫(𝐎𝐇)𝟔]𝟑− ⇌ 𝐂𝐫𝟑+ + 𝟔𝐎𝐇− 

 

Kinst. = Kdis. =
[Cr3+] ∙ [OH−]6

[[Cr(OH)6]3−]
 

 

Kstab. =
1

Kinstab.
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Some Common Functional Groups and Types of Reactions 

Some common functional groups 

Functional 

group 

Structure 
Prefix 

Main class of   

organic compounds 
Comments 

Alcohol —OH hydroxy- Alcohols 
Slightly acidic, 

H+ donor 

Carbonyl 

aldehyde 
 

formyl- Aldehydes — 

Carbonyl 

ketone 
 

oxo- Ketones — 

Carboxylic 

acid 
 

carboxy- Carboxylic acids Acidic, H+ donor 

Amine —NH2 amino- Amines Basic, H+ acceptor 

 

Schematics of some major types of organic reactions 

 Oxidation-Reduction 

 

 

 Condensation and Hydrolysis 

 

 

 

 etc. 

CH3 C

O

H

CH3 C

O

CH3

CH3 C

O

OH

CH2 OHR R C

O

H
R C

O

OH

[O]

[H]

[O]

[H]

R1

C O

R2

[O]

[H]

[O]

[H]

R1

C

R2

OHH X

CH3
H CH3

OH+

-H2O

CH3
CH3

+H2O

CH3
OH CH3

OH+ CH3
O CH3

-H2O

+H2O

CH3
C

O

OH
CH3

OH+ CH3
C

O

O CH3

-H2O

+H2O

CH3
C

O

OH
CH3

NH2+ CH3
C

O

N CH3

H

-H2O

+H2O
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α-Amino Acids 

Nonpolar, aliphatic R groups 

Glycine, G (Gly) 

H C

H

N HH

C

O

OH

 

Alanine, A (Ala) 

CH
3

C

H

N HH

C

O

OH

 
Valine, V (Val) 

CH

CH
3

CH
3

C

H

N HH

C

O

OH

 

Phenylalanine, F (Phe) 

CH
2

C

H

N HH

C

O

OH

 

Proline, P (Pro) 

CHCH
2

CH
2

CH
2

N

H

C

O

OH

 

Leucine, L (Leu) 

CH

CH
3

CH
3

CH
2

C

H

N HH

C

O

OH

 
Isoleucine, I (Ile) 

CH

CH
2

CH
3

C

H

N HH

C

O

OH

CH
3

 
 

Basic α-amino acids 

Lysine, K (Lys) 

C

H

N HH

C

O

OHNH
2

(CH
2
)
4

 

Histidine, H (His) 

OHC

O

CCH2

N

NHN H

HH

 
 

Arginine, R (Arg) C N (CH
2
)
3

NH

NH
2

C

H

N HH

C

O

OH

H
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Polar, uncharged R groups 

Serine, S (Ser) 

CH
2

C

H

N HH

C

O

OHOH

 

Tryptophan, W (Trp) 

CH
2

N

H

C

H

N HH

C

O

OH

 
Cysteine, C (Cys) 

CH
2

SH C

H

N HH

C

O

OH

 

Glutamine, Q (Gln) 

C

O

NH
2

CH
2

CH
2

C

H

N HH

C

O

OH

 
Threonine, T (Thr) 

CH C

H

N HH

C

O

OHCH
3

OH
 

Methionine, M (Met) 

CH
2

SCH
3

CH
2

C

H

N HH

C

O

OH

 

Asparagine, N (Asn) 

CH
2

C

H

N HH

C

O

OHC

O

NH
2

 

Tyrosine, Y (Tyr) 

OH CH
2 C

H

N HH

C

O

OH

 
 

Acidic α-amino acids 

Aspartic acid, D (Asp) 

CH
2

C

H

N HH

C

O

OHC

O

OH
 

Glutamic acid, E (Glu) 

C

O

OH

CH
2

CH
2

C

H

N HH

C

O

OH

 

For each amino acid: Name, Single letter code (three letter code). 
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Structural Formulas of Carbohydrates:  

Fischer projections 
 

Pentose – Aldopentose 

C

C

C

C

CH2
OH

O

H OH

H OH

H OH

H

 

C

C

C

C

CH2

OH

OH

HH

H

H

OH

O

H

 

 

Ribose 2-Deoxyribose  

Hexose – Aldohexose 

C

C

C

C

C

CH2
OH

O

H OH

OH H

H OH

H OH

H

 

C

C

C

C

C

CH2
OH

O

H OH

OH H

OH H

H OH

H

 

C

C

C

C

C

CH2
OH

O

OH H

OH H

H OH

H OH

H

 
Glucose Galactose Mannose 

Hexose – Ketohexose 

CH2

C

C

C

C

CH2
OH

O

OH H

H OH

H OH

OH

 

 

 

Fructose   
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Structural Formulas of Carbohydrates:  

Haworth projections 
 

O

 
pyranose cycle 

O

 
furanose cycle 

 

Examples of Disaccharides 

 
 

 

 

 
 

Examples of Polysaccharides 

 

 

O

CH2

OH
OH

OH

OH

O

CH2

OH

OH

CH2OH

OH

O
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Lipids and Fatty Acids 

Saturated fatty acids 

Common name C:Double bonds 

Caprylic acid 8:0 

Capric acid 10:0 

Lauric acid 12:0 

Myristic acid 14:0 

Palmitic acid 16:0 

Stearic acid 18:0 

Arachidic acid 20:0 

Behenic acid 22:0 

Lignoceric acid 24:0 

Cerotic acid 26:0 

Unsaturated fatty acids 

Common name Δ
x
 C:Double bonds 

Myristoleic acid cis-Δ
9
 14:1 

Palmitoleic acid cis-Δ
9
 16:1 

Sapienic acid cis-Δ
6
 16:1 

Oleic acid cis-Δ
9
 18:1 

Elaidic acid trans-Δ
9
 18:1 

Vaccenic acid trans-Δ
11

 18:1 

Linoleic acid cis,cis-Δ
9
,Δ

12
 18:2 

Linoelaidic acid trans,trans-Δ
9
,Δ

12
 18:2 

α-Linolenic acid cis,cis,cis-Δ
9
,Δ

12
,Δ

15
 18:3 

Arachidonic acid cis,cis,cis,cis-Δ
5
,Δ

8
,Δ

11
,Δ

14
 20:4 

Eicosapentaenoic 

acid 
cis,cis,cis,cis,cis-Δ

5
,Δ

8
,Δ

11
,Δ

14
,Δ

17
 20:5 

Erucic acid cis-Δ
13

 22:1 

Docosahexaenoic 

acid 
cis,cis,cis,cis,cis,cis-Δ

4
,Δ

7
,Δ

10
,Δ

13
,Δ

16
,Δ

19
 22:6 

Glycerol (Glycerine, Propane-1,2,3-triol) 

 

CH2

CH

CH2

OH

OH

OH
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Elements of DNA / RNA 

Nitrogen bases 

Pyrimidine bases Purine bases 

 
Cytosine 

 

 
Adenine 

 

 
Thymine 

 

 
Guanine 

 

 
Uracil 

 

 

 

Phosphoric acid H3PO4 

 

 

 

 

  

N

NH

NH2

O N

N

NH

N

NH2

NH

NH

O

O

CH3

N

NH

NH

N

NH2

O

NH

NH

O

O

P

O

OH

OH

OH
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