CG's Chemistry Solutions

Organic Chemistry Conversions: 132 Pathways

1. Acetic acid to propanoic acid

LiAlH, PClg KCN Hz0%
CH;COOH - C(CH3CH,0H - CH;CH,Cl - CH3;CH,CN — CH3;CH,COOH

2. Acetaldehyde to propanal

NaBH, PBT3 Mg/ether HCHO/H30% PCC
CH;CHO - C(CH3;CH,0H - CH3;CH,Br - CH;CH,MgBr - CH;CH,CH,0H - CH;CH,CHO

3. Ethyl bromide to n-propyl bromide

+

KCN Hs LiAlH, PBT3
CHy;CH,Br = CH;CH,CN = CH;CH,COOH - CHsCH,CH,0H — CH;CH,CH,Br

4. Methyl iodide to ethyl iodide

LiAlH, NaNO0,/HCl HI
- CHsCH,NH, -  CH;CH,0H - CH;CH,I

KCN
CHsI > CHsCN
5. Ethane to Methane

Cly/hv aq.KOH KMnOy4 NaOH/CaO,A
C,H, - C,HCl - C,HsOH - CH;COOH -

6. Ethyne to Benzene

Red hot iron tube

3C,H, >

For more Chemistry Content, visit www.cgchemistrysolutions.co.in


http://www.cgchemistrysolutions.co.in

I

CG's Chemistry Solutions
7. Methanol to acetone

PClg KCN CH3;MgBr/H30%
CH;0H — CHsCl = CH;CN - CH3;COCH,

8. Ethanol to propanone

K,C150, Ca(OH), A
CH3;CH,0H "= CH3CO0OH -~ (CH3C00),Ca - CH3;COCH,

9. Propanone to propene

conc.HySO0y,

NaBH, A
CH;COCH; — CHs;CH(OH)CH;  —  CHs;CH = CH,
10. Ethanol to ethane diol

conc.Hp504,170°C cold alk.KMnO,
CH;CH,OH - CH, = CH, - HO — CH, — CH, — OH

11. Ethanol to 1,1-dichloro ethane

CH,CH,0H " CH,CHO —° CH,CHCL,
12. Alkyl halide to ether

R—X+R —ONa—R—0—R'+NaX
13. Methyl bromide to ethyl amine

KCN Na/C,H50H
CHyBr - CH,CN >  CHs;CH,NH,
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14. 1-propanol to 2-propanol

conc.HySO0y, H,O0/H

A JH
CHi,CH,CH,0H  —  CHyCH=CH, - CH;CH(OH)CH,

15. 2-propanol to 1-propanol

HY BaHe;Hp02/OH™

16. Isopropyl alcohol to tert-butyl alcohol

Cros CH3;MgBr/H;0%
CH;CH(OH)CH; — C(CH3;COCH; - (CH3)3COH

17. Ethanol to Methane

KMnOy4 NaOH/CaO,A
CH;CH,0H — CH;COOH -  CH,

18. ethanol to 1-propanol

PClg Mg/ether HCHO/H;0%
C,HsOH — C,HsCl - C,HsMgCl - CH;CH,CH,0OH

19. Propanoic acid to acetic acid

NH3,A Br,/KOH HNO, KMno,
CH;CH,COOH - CH;CH,CONH, — CH;CH,NH, — CHsCH,0H - CH;COOH

20. Formic acid to acetic acid

0+

LiAlH, PCls KCN Hs
HCOOH —» CH3;0H - CH;Cl - CH3;CN — CH;COOH

3
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21. Propanal to ethane

22. Propene to 1-propyl alcohol

23. Acetic acid to butane

24. Acetaldehyde to methyl bromide

25. Acetaldehyde to crotonaldehyde

26. Acetaldehyde to acetone

27. Acetaldehyde to formaldehyde

CG's Chemistry Solutions

KMnO,4 NaOH/CaO,A
CH;CH,CHO — CH;CH,COOH >

BzHG;Hzoz,OH_

CH3CH = CHZ i CH3CH2€H20H

Na,ether

LiAlH, P/,
CH;COOH — C,HsOH = C,Hsl —

KMnO,4 NaOH/CaO Bry/hv
CH;CHO - C(CH;COOH - CH, - CH3Br

il.NaO

dil. A
2cH,cHO ™" 5" CH,CH(OH)CH,CHO 5 CH5CH = CHCHO

KMnO, Ca(OH), A
CH;CHO — CH3;CO0H - (CH3C00),Ca — CH3;COCH;

Tz/KO

KMnO, NH3,A B H HNO, Cu,573K
CH;CHO - CHsCOOH - CH,;CONH, — CH;NH, - CHsOH - HCHO
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28. Acetaldehyde to ethyl amine

29. Ethyne to acetic acid

30. Methane to ethanol

31. Acetic acid to acetaldehyde

32. Methane to acetone

33. Acetic acid to ethyl amine

34. Acetic acid to methyl alcohol

CG's Chemistry Solutions

NH,0H Na/C,HsOH

H,S0,/HgSO0, KMno,
C,H, >  CHsCHO - CH;COOH

Cly/hv Na/ether Cly/hv aq.KOH
CH, - CHsCl - C,Hs - C,HsCl — C,HsOH

PClg Hy,Pd/BaS0,
CH;COOH — CHCOCl = 5>  CHsCHO

Cly/hv KCN CH3;MgBr/H;0%
CH, - CH;Cl - CH;CN - CH;COCH;

LiAlH, PCls NH;
CH;COOH — C,HOH — C,HsCl » C,H;NH,

NH3,A Br,/KOH HNO,
CH;COOH - CH,;CONH, — CH;NH, — CH;OH
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35. Propanal to Acetone

Zn—Hg/conc HCl Bty /hv aq KOH KMnO,
CHsCH,CHO - CH;CH,CH; - CHsCH(Br)CH; — CH;CH(OH)CH; — CH;COCHs,

36. Isocyanide to secondary amine

LiAlH,
R—NC - R-—NH-CH;

37. Acetaldehyde to butane-1,3-diol

il.NaOH

d NaBH
2CH,CHO © =" CH,CH(OH)CH,CHO - ' CHsCH(OH)CH,CH,OH

38. Ethanol to 3-hydroxy butanal

PCC dil.NaOH
CHsCH,0H - CH3;CHO -  CH;CH(OH)CH,CHO

39. Methyl bromide to acetic acid

Hz0t
- CH;COOH

KCN
CH3Br - CH;CN
40. Nitrobenzene to benzoic acid

Sn/HClL NaNO,/HClL CuCN H;0%
C6H5N02 - C6H5NH2 i C6H5N2Cl g C6H5CN - C6H5CO0H

41. Aniline to benzylalcohol

NaNO0,/HCl CuCN H30™" LiAlH,
C¢HsNH, - C¢H;N,Cl - C¢HsCN - C4,HsCOOH - C(C4HsCH,OH
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42. Nitrobenzene to iodobenzene

43, Aniline to chlorobenzene

44, Aniline to fluorobenzene

45, Aniline to benzene

46. Aniline to phenyl cyanide

47. Aniline to benzoic acid

48. Nitrobenzene to benzene

CG's Chemistry Solutions

Sn/HCI NaNO,/HCl KI
C6H5N02 i C6H5NH2 - C6H5N2Cl - C6H5I

NaNO,/HCl CuCl/HCl

NaNOZ/HBF4 A
CHsNH,  —  CeHsN,BF, = CyHsF

NaN0,/HCl H3PO,
CcHsNH, =  CeHsN,Cl —  CeHg

NaNO,/HCl CuCN
CeHsNH, -  CgHsN,Cl — CgHsCN

NaNO,/HClL CuCN Hz0t

Sn/HCL NaNO0,/HCl H3PO,
CcHsNO, — CeHsNH, —  CgHsN,Cl — CgHs
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49. Nitrobenzene to 2,4,6-tribromo aniline

Sn/HCL Bry/H20
C¢H:NO, — C¢HsNH, — 24,6 —tribromoaniline

50. Benzaldehyde to acetophenone

CH;MgBr/H;0% Cro;
CoHsCHO - CcHsCH(OH)CH; — CgHs;COCH;4

51. Ethyl alcohol to diethyl ether

H»S50,4,140°C
2C,HsOH = >  C,Hs — 0 — CyHsy

52. Propanoic acid to 3-pentanone

Ca(OH); A
2CH;CH,COOH - (CH3CH,C00),Ca - CH3;CH,COCH,CHj;

53. Benzaldehyde to benzophenone

KMnO, Ca(OH), A
CcHsCHO —  CoHsCOOH -~ (CgHsC00),Ca — CoHsCOC4Hs

54. Benzaldehyde to cyanobenzene

NH,OH P,0s,A
CcHsCHO > C4HsCH = NOH — CzHsCN

55. Benzaldehyde to cinnammic acid

CH5COONa,A
CsHsCHO + (CH;C0),0 >  C¢HsCH = CHCOOH
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56. Benzaldehyde to nitrobenzene

57. Benzoic acid to aniline

58. Benzoic acid to benzaldehyde

59. Benzoic acid to phenyl cyanide

60. Benzoic acid to benzamide

61. Salicylic acid to benzene

62. Benzene to diphenyl

CG's Chemistry Solutions

KMno, NaOH/Ca0 HNO3/HyS04
CeHsCHO — C¢HsCOOH - CeHg - CeH:NO,

NHg,A Br,/KOH
CcHsCOOH — C4HsCONH, — CyHsNH,

PClS Hz,Pd/BaSO4
CoHsCOOH = CgHsCOCL = 5 C4HsCHO

NH3,A P,0s
CsHsCOOH - CyHsCONH, — C4HsCN

NH3,A
C,HsCOOH - C4H;CONH,

Zn,A NaOH/CaO
CsH,(OH)COOH — CyHsCOOH -  CgH,

Cly/Fe Na/ether
2C6H6 - 2C6H5Cl - C6H5 - C6H5

9

For more Chemistry Content, visit www.cgchemistrysolutions.co.in


http://www.cgchemistrysolutions.co.in

I

CG's Chemistry Solutions

63. Benzoic acid to benzyl chloride

LiAlH, PClg
CﬁHsCOOH g C6H5CH20H - C6H5CH2Cl

64. Benzene to diazonium chloride

HNO3/H,S0, NaNO0,/HCl

Sn/HCL
Hy¢ -  CeHsNO, — C4HsNH, —  CgHsN,Cl

65. Benzene to m-nitroacetophenone

CH3COCI/AIC3 HNO3/H,S0,
CeHg - C¢HsCOCH4 - m— NO,C;H,COCH;

66. Benzene to benzaldehyde

AlCl3
CsHg + CO + HCl > C4HsCHO

67. Nitrobenzene to anisole

Sn/HCl NaNO0,/HCl H,0 NaOH/CHsl

68. Phenol to picric acid

conc.HNO3

C¢HsOH - 2,4,6 — trinitrophenol

69. Benzene to DDT

Cly/hv chloral/H;S04
CoHy — CgHsCl -
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70. Phenol to aspirin

NaOH/CO, Ac,0
CcHsOH =  CoH,(OHYCOOH = C4H,(0OAc)COOH

71. Phenol to methyl salicylate

NaOH/CO, MeOH/H™*
CeHsOH - CcH,(OH)COOH - CeH,(OH)COOMe

72. Aniline to acetanilide
ACzo
CsHsNH, — CyHsNHCOCH,
73. Benzaldehyde to 3-phenylpropan-1-ol
OH™ H, /Ni
CsHsCHO + CH;CHO — C¢HsCH = CHCHO = C4HsCH,CH,CH,O0H

74. Benzaldehyde to Mandelic acid

HCN Hz0%

75. Bromobenzene to 1-phenylethanol

Mg CH3CHO/H30™*
CoHsBr —» C4,HsMgBr - CeHsCH(OH)CH;

76. Benzoic acid to m-nitrobenzyl alcohol

HNO

LiAlH,
CHsCOOH — m — NO,CH,COOH

— "' m—NO,CH,CH,0H
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77. Bromobenzene to benzoic acid

Mg C0,/H;0%
C¢HsBr - CcHsMgBr - CqHsCOOH

78. Benzene to methyl benzoate

CH3CL/AICl3 KMnO, MeOH/H™
CcH, —  C¢HsCH; — C4HsCOOH —  CyHsCOOMe

79. Aniline to p-bromoaniline

Ac,0 Br,/AcOH Hz0%
CcHsNH, — PhNHAc - p-—BrCidH,NHAc — p—BrC¢H,NH,

80. Benzamide to toluene

PO, CH3Cl/AICl,

Br,/KOH Hs
CsHsCONH, — C4HsNH, - CcHsN,Cl — CqHy -  Cg¢HsCHs

81. Benzoic acid to phenol

NaOH/CaO H,504 NaOH
CcHsCOOH > CgHy — CqHsSOsH — CoHsOH

82. Phenol to acetophenone

in AcCl/AICl3
C6H50H i C6H6 i C6H5COCH3

83. Benzene to benzophenone

AlCl
CoHg + CoHsCOCL > C4HsCOC4Hs
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84. Phenol to benzoic acid

CoH;:OH — CzHq - PhCH; — PhCOOH

85. Aniline to p-hydroxyazobenzene

NaNO,/HCl Phenol/OH™
CGHSNHZ i C6H5N2Cl g C6H5 —N=N— C6H4_0H

86. Nitrobenzene to p-aminobenzene (Aniline)

Sn/HCL
CsHsNO, — CyHsNH,

87. Bromobenzene to m-nitrobenzoic acid

HNOs
- m— NO,C4H,COOH

Mg COZ
CeHsBr — CgHsMgBr — CgHsCOOH

88. Benzene to benzoic acid

CH3Cl/AICl3 KMno,
CsHy =  CgHsCHy; — CyHs;COOH

89. Benzene to aniline

HNO3/H,S0, Sn/HCl

90. Benzene to anisole

NaOH /Mel
C¢Hg —» CeHsCl » CigHsOH - CyHsOCH,
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91. Benzene to m-chloro aniline

HNO; Cly/FeClg Sn/HCl

92. Benzene to benzyl alcohol

MecCl Cly/hv aq.KOH
C¢Hy —» PhCH; - PhCH,Cl - PhCH,0OH

93. Benzene to m-nitro aniline

HNO3(conc)

NH,HS

94. Toluene to 3-nitro benzoic acid

KMno, HNO;
CsHsCH; — C¢HsCOOH — m — NO,CsH,COOH

95. Benzene to phenol

Cl,/Fe NaOH,A,Pr
CsHy — CeHsCl —  CyHsOH

96. Ethanol to Propanone

MTl04,

K Ca(OH), A
C,HsOH — CHs;COOH — (CH3C00),Ca— CH3;COCH,

97. Ethyl alcohol to ethylene glycol

HT cold KMnO,4
C,HsOH - CH,=CH, = -  HOCH,CH,0H

For more Chemistry Content, visit www.cgchemistrysolutions.co.in


http://www.cgchemistrysolutions.co.in

I

CG's Chemistry Solutions

98. Propan-2-ol to ethylene glycol

H,504,170°C 03
CH;CH(OH)CH; - Propene - HCHO - Glycol

99. Propan-2-ol to 1-bromopropane

H»504,170°C HBr /Peroxide

CH;CH(OH)CH;4 - Propene - CH;CH,CH,Br

100. Ethyl alcohol to tertiary butyl alcohol

MeMgBr

KzCT207 Ca(OH)Z A
CH;CH,0H = CHsCOOH —  (CHs€00),Ca > CH;COCH; — t— BuOH

101. n-Propyl alcohol to isopropyl alcohol

H* Hy0/H*
n— PrOH - Propene — i—PrOH

102. isopropyl alcohol to n-propyl alcohol

. Ht BaHe/Hp02
i — PrOH — Propene - n — PrOH

103. Acetylene to n-butyl alcohol

H3S04,/HgS04 NaOH Hy/Ni
H, - CH;CHO - C(CH3;CH =CHCHO - n-—BuOH

104. Ethylene oxide to n-propyl alcohol

MeMgBr/H;0%
Ethylene Oxide - n— PrOH
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105. n-butyl alcohol to dimethyl acetylene

H;504,170°C alc.KOH followed by NaNH,

BT
n — BuOH - 1 — Butene = 1,2 — dibromobutane - 2 — Butyne

106. n-propyl alcohol to n-hexane

PBr13 Na/ether
n—PrOH -» n—PrBr - n— Hexane

107. Methyl alcohol to isopropyl alcohol

MeMgBr MeMgBr

PcC g
MeOH — HCHO — EtOH — Acetaldehyde — i—PrOH

108. Ethyl bromide to methane

KOH KMnO, NaOH/CaO
EtBr —» EtOH —— CH3;COOH - CH,

109. Ethyl alcohol to n-butyric acid

PcC NaOH Hz/Pd KMnO,
EtOH — CH3;CHO - C(CH3;CH = CHCHO - n-— Butanol — n— Butyric Acid

110. Ethyl alcohol to vinyl acetate

Hg?t

KMnoO, g
EtOH —— CH3;COO0OH; C,H, + CH;COOH — Vinyl acetate

111. Acetone to tertiary butyl alcohol

MeMgBr/H30"
Me,CO - t — BuOH
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112. Ethyl alcohol to isopropyl alcohol

MeMgBr .
- i —PrOH

PCC
EtOH — MeCHO
. Methyl iodide to methyl ethyl ether
Mel + EtONa - Me — 0 — Et

. Ethylene to divinyl ether

cl
C,H, Scl- CH, — CH, — Cl gy Vinyl Chloride — Divinyl Ether

. Dimethyl ether to diethyl ether

iAlH NaNO,/HCl CH3CH,0Na

HI KCN L 4 HI
Me,0 —» CHs1 - CH;CN - CH;CH,NH, -  CH3;CH,0H - CH;CH,] ————— Et,0

. Propene to 2-ethoxypropane

HT | + EtOH |
Propene - i—Pr* - [(—Pr—0—Et

. Ethyl iodide to diethylether

AgzO,A
2Etl - Et—0-Et

. Ethanal to lactic acid

HCN H30*
MeCHO — MeCH(OH)CN — MeCH(OH)COOH
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119. Acetaldehyde to acetone

NaBH, K7Cr307 Ca(0H); A
CHyCHO “2 CH,CH,0H ° =~ CH,COOH = ° (CH5C00),Ca > CHyCOCH,

120. Ethanal to ethyne

PClg alc.KOH
MeCHO - CH;CHCl, - (C,H,

121. Ethanal to 2-hydroxy but-3-enoic acid

NaOH+MeOH Heat HCN Hz0%
MeCHO - CH;CH(OH) — CHO — CH, = CH — CHO — CH, = CH — CH(OH)CN — CH, = CH — CH(OH)COOH

122. Formaldehyde to n-butane

MeMgBT HI Na
HCHO — EtOH — Etl - n — Butane

123. Ethanol to Butan-2-one

PCC EtMgBT PCC
EtOH — MeCHO - CH3;CH(OH)Et — MeCOCH,Me

124. Acetaldehyde to Crotonic acid

Tollens

Aldol
MeCHO * S Crotonaldehyde — Crotonic Acid

125. Propanal to Propyne

PClg alc. KOH
EtCHO - CH,CH,CHCl, > MeC=CH
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126. Acetone to Phorone
HCl
3M6260 i (Mezc = CH)ZCO
127. 1-bromopropane to butanoic acid
KCN Hz0%
n—PrBr - n—PrCN - n—PrCOOH

128. Ethyne to propanoic acid

HpS04/HgS0, NaBH, PBr3 KCN Hz0*
H, - MeCHO —— EtOH — EtBr — EtCN — EtCOOH

129. Ethanol to phenyl ethanol

PCC PhMgBr
EtOH - MeCHO - PhCH(OH)Me

130. Propanone to iodoform

I;/NaOH
Me,CO > CHI,

131. Formaldehyde to urotropine
6HCHO + 4NH; — (CH,)¢N,

132. Acetone to tertiary butyl alcohol

MeMgBr/H;0%
Me,CO - t — BuOH
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