ORGANIC CHEMISTRY SPA SKILL A SUMMARY

(1A)

OBSERVATIONS

Reaction Type

Reagent

c=C
(ALKENE)

CeHs-CH / CgHs-
CH,X

CH3-X (ALK
HALIDE)

R-OH (ALCOHOL)
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CHs-OH (PHENOL)

Elect.ropf.nl/c Reddish-orange Br, Reddlsh—orange Br,
Substitution / Br, (aq) (aq) decolourised (aq) decolourised,
Addition q white ppt
+ Decolourisation of Decolourisation of Decolourisation of

KMnO./ H'/ A KMnO, KMnO, KMnO, (1°/2°)
Oxidation Orange K,Cr,0,

K,Cr,0,/ H'/ A turns green Cr**

(1°/2°)
Acid (H')/ A

Hydrolysis ) (With AgNOs)

Base (OH)/ A White / cream / White / cream /

yellow ppt
yellow ppt

AgN03/ NH;

. N (excess)/ A
Mild Oxidat
g Exiaation Fehling’s Solution/
A
Acid (H")
Acid-Base Reaction Dissolves into White crystalline
Base (OH’) solid on

colourless solution

evaporation

lodoform Test

I, (aq)/ NaOH

Yellow ppt of CHI;

Na (s)

Effervescence of H,

Effervescence of H,

Effervescence of H,

Na,Cos (s)

Effervescence of
co,

2,4-dinitrophenylhydrazine (2,4-DNPH)

PCl; (s)/ room temperature

White fumes of HCI

White fumes of HCI
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(1B) OBSERVATION

Reaction Type

Reagent

R-COCI

RCOOR’

R-NH, (AMIDE)

R-CONH,
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R-CHO

R-CO-R’

(ACID CL) (ESTER) (AMINE) (ALDEHYDE) (KETONE)
Electrophilic Reddish-orange Br,
Substitution / Br;, (aq) (aq) decolourised,
Addition white ppt
KMnO,/ H'/ A Decolourisation of
. KMnO,
Oxidation Orange K,Cr,0
+ 2LRY;
KoCro0,/ H'/ A turns green Cr**
Acid (H')/ & (Add H,0) White [Test for R-+COOH &
. fumes of HCI NH,']
Hydrolysis G —
. as evolved turns
Base (OH)/ A [Test for R-OH] red litmus blue
?s)ljcoe:,{s)l;l? Silver mirror
Mild Oxidation

Fehling’s Solution/

Brick-red ppt

A
White crystalline
Acid (HY) solid on
Acid-Base Reaction evaporation
Base (OH))
(Not
lodoform Test 1, (ag)/ NaOH benzaldehyde) Yellow ppt of CHI;

Yellow ppt of CHI;

Na (s)
Na,Co; (s)
2,4-dinitrophenylhydrazine (2,4-DNPH) Orange ppt Orange ppt
PCl; (s)/ room temperature
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(2A) OTHER REAGENTS, CONDITIONS & PRODUCTS
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. c=C CHs-X (ALK R-COOH
Reaction Type Reagent (ALKENE) C¢Hs-CH / CgHs-CX HALIDE) R-OH (ALCOHOL) CgHs-OH (PHENOL) (C ACID)
Electrophilic 246
Substitution / Br;, (aq) CH(Br)-CH(OH) tribror;m; henol
Addition P
+ CO, / R-COOH / R- R-CHO/
o KMnO,/ H'/ A COR C¢HsCOOH RGO’
Oxidation
K,Cr,0,/ H'/ A R-CHO / R-CO-R’
Acid (H)/ A
Hydrolysis
Base (OH)/ A R-OH, AgX
AgN03/ NH;
. . (excess)/ A
Mild Oxidat
fla Exiaation Fehling’s Solution/
A
Acid (H)
Acid-Base Reaction
Base (OH) CeHsO R-COO’, H,0
lodoform Test 1, (aq)/ NaOH R-COO, CHy, I,
H,0
Na (s) R-O'Na’, H, CeHsO'Na', H, R-O'Na’, H,
R-COO'Na*, CO,,
Na,Cos (s) H,0
2,4-dinitrophenylhydrazine (2,4-DNPH)
PCl; (s)/ room temperature R-Cl & HCI R-COCI, HClI
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(28B) OTHER REAGENTS, CONDITIONS & PRODUCTS
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. R-cOCl RCOOR’ R-CONH, R-CHO R-CO-R’
Reaction Type Reagent (ACID CL) (ESTER) (Ao (AMINE) (ALDEHYDE) (KETONE)
Electrophilic 2,4,6-
Substitution / Br;, (aq) tribror;qc;phenol
Addition
KMnO,/ H'/ A R-COOH
Oxidation
K,Cr,0,/ H/ A R-COOH
s (Add H,0) R-COOH, .
' Acid (H')/ A R-COOH. HC ROH’ R-COOH, NH,
Hydrolysis .
Base (OH)/ A R;gﬂ ’ R-COO’, NH,
AgNO;/ NH, R-COO’, Ag, NH3,
Mild Oxidation (excess)/ A H20

Fehling’s Solution/

R-COO’, Cu,0, H,0

A
Acid (HY) R-NH3X
Acid-Base Reaction
Base (OH)
R-COO’, CHIs, I, R-COO, CHI5, I,
lodoform Test 1, (aq)/ NaOH H,0 H,0
Na (s)
Na,Cos (s)
. . 2,4-DNP 2,4-DNP
2,4-dinitrophenylhydrazine (2,4-DNPH) Hydrazone Hydrazone
PCl; (s)/ room temperature
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SPA SKILL A ORGANIC REACTIONS SUMMARY

Type of Reaction

Conditions

Functional Groups /

Structure

Products
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Equations

1° R-OH R-CHO, cr** R-CH,OH + [0] © R-CHO + H,0
cr,0,” /H' K,Cr,05, H,S0,, A 2° R-OH R-CO-R’, Cr** R-CHOH-R’ + [0] = R-CO-R’ + H,0
R-CHO R-COOH, cr** R-CHO + [0] ©> R-COOH
1° R-OH R-COOH / R-CHO, Mn®* | R-CH,OH + [0] © R-CHO + O,
2° R-OH R-CO-R’, Mn** R-CHOH-R’ + [0] © R-CO-R’ + H,0
Oxidati MnO, /H' KMnO,, H,50,, A CeHs-R CeHs-COOH, Mn** CeHs-R + [0] © CgHs-COOH + CO, + H,0
Xidation
, =CH2 + [O] 9 COZ + Hzo
c=C R COOHH/ gcﬁn&/ CO2& | _chR+ [O] = R-COOH
= =CR, + [0] © R-CO-R’
R-CHO Ag, R-COO'Na" E—SHOO + 2 [Ag(NH;),]" > R-COO + 2 Ag + 4 NH; +
Tollen’ AgNO;, NH3, A 2 - -
oflen’s BN, WM, ChcHO o COONG" CoHo-CHO + 2 [Ag(NH3)a] > CeHs-COO +2 Ag+ 4
6% e NH; + 2 H,0
Fehling’s CuO, A R-CHO R-COOH, Cu,0 R-CHO + 2 CuO + 5 OH = Cu,0 + R-COO" + 3H,0
R.COOR’ salt, H,0 R’—COO—R +H,0 > R-COOH +
R’-OH
. )
H Dilute H,504, & R-CONH, R-COOH, NH," R-CONH, + H,0 + H = R-COOH + NH,"
R-CN R-COOH, NH," R-CN + H,0 + H" > R-COOH + NH,"
. R-COO-R’ Salt, H,0 R-COO-R’ + OH > R-COO™ + NH;
Hydrolysis
R-CONH, R-COO’, NH, R-CONH, + OH > R-COO + NH;
OH Dilute NaOH, A - - -
R-CN R-COO". NH; R-CN +2 OH > R-COO" + NH;
R-X R-OH, X’ R-X+OH > R-OH + X
H,0 H,0 (1) R-cocl R-COOH R-COCI + H,0 > R-COOH + HCl
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Functional Groups /
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Type of Reaction Conditions Products Equations
Structure
Dilute H' Dilute H,SO R-NH, Salt, H,0 RNH, + H,S0, = Salt + H,O
i R-COOH R-COO'Na* R-COOH + NaOH > R-COO'Na* + H,0
Dilute OH Dilute NaOH — —
C¢Hs-OH C¢Hs-COO'Na C¢HsOH + NaOH > CgHsCOO'Na* + H,0
Acid / Base Na,CO; Na,COs (s) R-COOH R-COO'Na’, CO,, H,0 R-COOH + Na,CO3; = R-COO-Na+ + CO, + H,0
R-OH R-O'Na+, H, R-OH + Na 2 R-O'Na + H,
Na Na (s) R-COOH R-COO‘NaJ', H, R-COOH + Na > R-COO'Na"’ + H,
CeHs-OH C6H5-O-Na+, H, CegHsOH + Na > C5H50>Na+ +H,
lodoform I, / OH I, (aq), NaOH, A R-CHOH(CHs), R-CHO(CHs) CHIs, R-COO, I, H,0 E’%HO(CH3) +12+NaOH = CHI; +R-COO + '+
2
R-COOH R-COClI, HCI R-COOH + PCls = R-COCI + HCl + POCl;
Substitution PCls PCls (s)
R-OH R-Cl, HCI R-OH + PCls = R-Cl + HCI + POCl;
Wt
NO, _
Condensation 2,4-DNPH 2,4-DNPH (aq) R-CHO, R-CO-R’ 2,4-DNPHydrazone (>/ °2”{%””N:°“°"’
R-CO-R + 1. > [ +H,0
c=C CH(Br)-CH(OH) C=C + Br, > R-CH(Br)-CH(OH)-R’
aH
Bi~ /k\v.El
CgHs-OH 2,4,6-tribromophenol ﬁ\]%
Addition Br, Br, (aq) CeHsOH + Br, > Br
EBr
CgHs-NH, 2,4,6-tribromophenylamine Br Q) NH;
CgHsNH, + Br, > Br
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