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dkcZfud jlk;u  [ORGANIC CHEMISTRY]  
10 gSyks,sYdsy rFkk gSyks,sjhu 

 oxhZdj.k %  
1- gSykstu ijek.kqvksa dh la[;kuqlkj %  eksuksgSyks,sYdsu   MkbZgSyks,sYdsu   VªkbZgSyks,sYdsu 

eksuksgSyks,sjhu   MkbZgSyks,sjhu    VªkbZgSyks,sjhu 
2- Csp

3 - X    vkca/k ;qDr ;kSfxd %  
(1)  ,sfYdy gSykbM@gSyks,sYdsu % lklw= [CnH2n+1 X] izdkj % izkFkfed(10) R-CH2 -X  ; f}rh;d(20)  R2-CH –X   ; r`rh;d(30)  R3-C - X 
(2)  ,sfyfyd gSykbM %   CH2=CH-CH2-X   
(3)  cSfUtfyd gSykbM %  C6H5-CH2-X (10)    ;     C6H5-CH(R)-X (20)    ;     C6H5-C(R)2-X  (30)     

3- Csp
2 - X    vkca/k ;qDr ;kSfxd % ¼d½ okbfufyd gSykbM % CH2=CH-X          ¼[k½ ,sfjy gSykbM % C6H5-X 

 ,sfYdy gSykbM dk fojpu &  

1- ,sYdsuksa dk EkqDr ewyd gSykstuhdj.k % (alkane + Cl2 ) : CH4 + Cl2  
ℎ𝑣
��  CH3-Cl  

ℎ𝑣
��  CH2-Cl2  

ℎ𝑣
��  CH-Cl3  

ℎ𝑣
��  CCl4   

2- ,sYdhuksa ij HI dk ;ksxt %  CH3-CH=CH2 + HI  
     MK    
�⎯⎯⎯⎯�  CH3-CH(I)- CH3   ¼eq[; mRikn½  +    CH3-CH2-CH2-I ¼vYi mRikn½  

3- ,sYdhuksa ij X2 dk ;ksxt % CH2=CH2 + Br2 [red]  
CCl4
�⎯�  Br-CH2-CH2-Br  ¼jaxghu lfu/k MkbZczksekbM@fol&MkbZczksekbM½ 

¼uksV % ;g vfHkfdz;k fdlh v.kq esa f}ca/k dh igpku djus esa mi;ksxh gS½ 

R-OH + X2  
 red P
�⎯⎯�  R-X    [ X2 = Br2 ,  I2]         

4- xzkso izdze %  R-OH + H-Cl  
ZnCl2+conc HCl
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-Cl   +   H2O    ;    R-OH + HBr/HI  

conc  Sulphuric acid  + NaBr/NaI
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-Br/R-I   +   H2O     

5- MktsZu vfHkfdz;k % (alcohol + thionyl chloride) : R-OH + SOCl2  
PYREDINE (PY)
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-Cl   +  HCl  + SO2 ↑    

¼uksV % bl fdz;k }kjk R-Br & R-I   ugha cuk ldrs gS D;ksafd SOBr2    vLFkk;h tcfd SOI2    vKkr gS½ 

6- QkWLQksjl gSykbM ls R-X  %  3R-OH + PCl3  
 ∆
→  3R-Cl   +   H3PO3        ;      R-OH + PCl5  

 ∆
→  R-Cl   + HCl  +   POCl3               

7- gSykstu fofue; vfHkfdz;k %  fQUdsYkLVhu vfHk0  %  R-Cl/R-Br + NaI   
Acetone 
�⎯⎯⎯⎯�  R-I   +   NaCl/NaBr             

LokVZ vfHk0  %  CH3-I/ CH3-Br + AgF   
   ∆    
�⎯�  CH3-F   +   AgI             

 ,Syks,sjhu dk fojpu %  

1- gkbMªksdkcZu ds bysDVªkWujkxh izfrLFkkiu % C6H5-CH3  +  X2   
   darkness + Fe / FeCl3    
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  o - helotoluene   +    p - helotoluene     

2- Mkb,stksVhdj.k lsaMek;j vfHk0  :    C6H5-NH2 + HNO2  
 NaNO2 + HX  
�⎯⎯⎯⎯⎯⎯⎯�  C6H5-N=N+X-  

Cu2X2 +HX  
�⎯⎯⎯⎯⎯⎯⎯�  C6H5-X  +  N2   [X = Cl , Br] 

C6H5-N=N+X-  
  KI  
�⎯�  C6H5-I  +  N2     

 ,sfYdy gSykbMksa ds HkkSfrd xq.k/keZ &  
1- xyukad o DoFkukad % leku v.kqHkkj okys gkbMªksdkcZu ls R-X ds MP,BP vkca/k /kzqo.krk ds dkj.k mPp gksrs gSA 

leko;oh R-X ds DoFkukad dkcZu Jà[kyk ds O;wRdzekuqikrh gksrs gS tSls % 1&czkseksC;wVsu > 2&czkseksC;wVsu > 3&czkseksC;wVsu 
leko;oh Ar-X ds DoFkukad yxHkx leku@U;wu varj gksrk gS tSLks % o-MkbZDyksjkscsUthu > p-MkbZDyksjkscsUthu > m-MkbZDyksjkscsUthu 

2- foys;rk % R-X dh ty esa foys;rk U;wu gksrh gS D;ksafd budh ty;kstu mtkZ fuEu gksrh gS 
 jklk;fud vfHkfdz;k”khyrk % ¼d½ ukfHkdjkxh izfrLFkkiu ¼[k½ foyksiu vfHk0 ¼x½ /kkrqvksa ds lkFk 

¼d½ UkkfHkdjkxh@ukfHkdLusgh izfrLFkkiu [SN ] :   R+ - X- +   Nu-  
       
��  R-Nu  +  X-        

ukfHkdjkxh ds izdkj % ,d ukfHkdjkxh dsUnz okys ,dnarh ukfHkdjkxh tSls % OH- ,   H2O: ,  X-  , :NH2 

                                                                 nks ukfHkdjkxh dsUnz okys mHk;narh UkkfHkdjkxh tSls %  -CN   &   :NC   ;    :NO2   &  O=N-O- 
  R-X  +  KCN   

       
��  R-C≡N   +  KX  [Nu→:CN-]       ;     R-X  +  AgCN   

       
��  R-N≡C   +  AgX [Nu→ N:]                      

R-X  +  KNO2  
       
��  R-O-N=O  +  KX  [Nu→O-]     ;     R-X  +  AgNO2   

       
��  R-NO2  +  AgX [Nu→ N:] 

¼1½ f}v.kqd UkkfHkd Lusgh izfrLFkkiu [SN
2 ] :   -OH  +  CH3Cl     

       
��  [HO----- CH3----Cl] 

       
��  HO-CH3   +    Cl-                  

SN
2 ds izfr  R-X   dh fdz;k”khyrk dze % CH3X   >  10  >   20   >   30    [,sfYdy lewg dh f=foe ck/kk vuqlkj] 

uksV % vfHkfdz;k ,d in esa iw.kZ] e/;orhZ iapla;ksth voLFkk dk fuekZ.k] f}rh; dksfV cyxfrdh dk vuqlj.k] 
i”p vkdze.k }kjk foU;kl dk izfriu@okYMu izfriu mRikn izkIr gksrk gSA 
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¼2½ ,dk.kqd UkkfHkd Lusgh izfrLFkkiu [SN
1 ] :  (CH3)3C-Br   SLOW STEP I 

�⎯⎯⎯⎯⎯⎯⎯⎯� (CH3)3C +  +   Br-     ;     (CH3)3C + + OH-    FAST STEP  II 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯� (CH3)3C -OH              

 SN
1 ds izfr  R-X   dh fdz;k”khyrk dze % CH3X  <   10  <   20  <  30    [dkcZ/kuk;u ds LFkk;hRo vuqlkj] 

 uksV % /kzqoh; izksfVd foyk;dksa tSls % ty] ,sYdksgkWy] ,slhfVd vEYk ds lkFk laiUu] vfHkfdz;k nks inks esa iw.kZ] 
leryh; dkcZ/kuk;u dk fuekZ.k] izFke dksfV cyxfrdh dk vuqlj.k] vfHk0 osx ean in ls fu/kkZfjr ];fn R-X   
izdkf”kd ldzh; gks rks mRikn jslsfed feJ.k gksxkA 

 ,sfyfyd rFkk csfUtfyd gSykbM SN
1  ds izfr fdz;k”khyrk n”kkZrs gS D;ksafd buesa fufeZRk dkcZ/kuk;u vuqukn 

}kjk  LFkk;hRo izkIr dj ysrk gSA 
 ,dk.kqd rFkk f}v.kqd ukfHkdjkxh izfrLFkkiu ds fy, dk fdz;k”khyrk dze % R-F  <   R-Cl    <   R-Br    <  R-I       

¼3½ UkkfHkdjkxh izfrLFkkiu ds f=foe dkjd %  
 /kzqo.k ?kw.kZdrk % dkcZfud ;kSfxd }kjk lery /kzohr izdk”k dks nf{k.kkorZ@okekorZ ?kwf.kZr djus dh izo`fr  
 dkbjyrk % dsUnzh; dkcZu ijek.kq ij mifLFkr lHkh lewg@izfrLFkkih fHkUu gks rks bls vlefer dkcZu vFkok f=foedsUnz dgrs 

gS] ;fn ,sls ;kSfxdks ds niZ.k izfrfcEc ijLij v/;kjksfir uk gks rks bls dkbjyrk dgrs gS tSls % C;wVsu&2&vkWy]  ijUrq niZ.k 
izfrfcEc ijLij v/;kjksfir gks tkrs gS rks bls ,dkbjyrk dgrs gS tSls % izksisu&2&vkWy ,dkbjy v.kq gSA 

 jsflfed feJ.k@jsflfed v”kkarj.k % nks izfrfcEc :iksa ds leku vuqikr esa feJ.k dk /kzqo.k ?kw.kZu “kwU; gksrk gS  

D;ksafd ,d leko;oh }kjk mRiUu ?kw.kZu] nqljs leko;oh ds ?kw.kZu dks fujLr dj nsrk gSA 

 /kkj.k % jklk;fud :ikUrj.k ds nkSjku vlefer dkcZu ds vkca/kksa ds f=foe foU;kl dh v[k.Mrk dk cus jgukA 
 /kkj.k izfrykseu rFkk jsflehdj.k %  

¼[k½ foyksiu vfHkfdz;k,a % 

1- 𝜷 −foyksiu vfHkfdz;k¼fogkbMªksgsykstuhdj.k½ : R-CH2-CH2-Cl  
alc  KOH
�⎯⎯⎯⎯� R-CH=CH2 + HCl   ;    

2- 𝜷 −foyksiu dk lSRtsQ fu;e % R-X  ds foyksiu ls ;fn nks ;k vf/kd izdkj dh ,sYdhu curh gS rks og ,sYdhu          
vf/kd ek=k¼eq[; mRikn½ esa cusxh ftlesa f}ca/k ;qDr dkcZu ij vf/kd ,sfYdy izfrLFkkih lewg mifLFkr gksA 

 CH3-CH(Br)-CH2-CH2-CH3  
alc  KOH
�⎯⎯⎯⎯�  CH3-CH=CH-CH2-CH3 [80%]   +   CH2=CH-CH2-CH2-CH3 [20%]   

¼[k½ /kkrqvksa ls vfHkfdz;k,a % R-X  +  M [Zn, Mg, Na,  Pb]  
    dry Ether  
�⎯⎯⎯⎯⎯⎯⎯�  dkcZ/kkfRod ;kSfxd 

1- oqV~Zt vfHkfdz;k :   R-X  +  2Na  +  X-R  
    dry Ether   
�⎯⎯⎯⎯⎯⎯⎯⎯�  R-R  +  2NaX      [CH4 dk fojpu laHko ugh] 

2- xzhU;kj vfHkdeZd [GR] dk fuekZ.k % R-X  +  Mg  
    dry Ether  
�⎯⎯⎯⎯⎯⎯⎯�  R-Mg-X    [X = Br , I ]     

uksV % xzhU;kj vfHkdeZd vfrfdz;k”khy dkcZ/kkfRod ;kSfxd gS vr% bls “kq’d bZFkj dh mifLFkfr vfHkd`r ,oa laxzfgr fd;k tkrk gS 
D;ksafd bl ;kSfxd esa lgla;ksth rFkk vk;fud nksuks izd̀fr ds ca/k ik;s tkrs gSA bldkj.k ;g ueh@tyok’Ik ls fdz;kdj rqjar 
izksVkWu xzg.k djds gkbMªksdkcZu cuk ysrk gS R-Mg-X   +  H2O  →  RH  +  Mg(OH)X    

 

 gSyks,sjhu dh vfHkfdz;k”khyrk %  
1- ukfHkdjkxh izfrLFkkiu % ,sfjy gSykbM ukfHkdjkxh izfrLFkkiu ds izfr de fdz;k”khy gksrs gS D;ksafd& 

¼d½ vuqukn izHkko % gSyks,sjhu esa gSykstu ijek.kq ij mifLFkr lp oy; ds 𝜋 bp ds lkFk la;qXeu dj vuqukn esa Hkkx ysrk gS 
ftlls dkcZu gSykstu vkca/k esa vkaf”kd f}ca/k xq.k vk tkrs gS vr% R-X  dh vis{kk Ar-X  esa vkca/k fonyu dfBu gksxkA 

¼[k½ C-X  vkca/k esa dkcZu dk ladj.k % R-X  esa dkcZu dk ladj.k Csp
3  tcfd Ar-X   esa ladj.k  Csp

2 gksrk gS vr% Csp
3  

ls Csp
2    vf/kd fo|qr_.kh gksrk gS ftlls C-X vkca/k yackbZ R-X  dh rqyuk esa Ar-X   esa de gksrh gSA blizdkj R-X  

ls Ar-X   dk C-X ca/k lkeF;Z mPp gksxk ,oa bldk ukfHkdjkxh izfrLFkkiu Hkh dBhu gksxkA    
¼x½ vk;uu }kjk cus Qsfuy /kuk;u esa vuqukn laHko ugh rFkk gSyks,sjhu ds gSykstu rFkk vkdze.kdkjh ukfHkdjkxh 
ds e/; laHkkfor izfrd’kZ.k ds dkj.k Hkh Ar-X   esa ukfHkdjkxh izfrLFkkiu vklku ugh gksxkA 

C6H5-Cl      
  NaOH +  623K +  300atm  +   proton 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  C6H5-OH 

uksV % vkWFkksZ o iSjk fLFkfr ij bysDVªkWu viu;d@vkdf̀’k lewg tSls ukbVªks mifLFkr gks rks Ar-X   dh fdz;k”khyrk c<rh gS tSls % 

p- nitro C6H5-Cl      
  NaOH +  443K  +   proton 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  p – nitro C6H5-OH 

o,p- di nitro C6H5-Cl      
  NaOH +  368K +   proton 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  o,p- dinitro C6H5-OH 

2,4,6 – tri nitro C6H5-Cl      
  HOT  WATER 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  2,4,6 – tri nitro C6H5-OH 
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2- bysDVªkWujkxh izfrLFkkiu % Ar-X   esa mifLFkr gSykstu vkaf”kd fuf’dz;d gksrs gq, Hkh bysDVªkWujkxh ds fy, vkWFkksZ o 
iSjk funsZ”kh izHkko n”kkZrk gS D;ksafd vuqukn izHkko ls oy; dh vkWFkksZ o iSjk fLFkfr;ksa ij mPp bys0 ?kuRo tcfd 
eSVk ij fuEu bys0 ?kuRo fLFkfr mRiUu gksrh gS ijarq csathu dh vis{kk Ar-X   esa bysDVªkWujkxh izfrLFkkiu ean gksxk 

(1) gSykstuu % C6H5-Cl  +  Cl2     
  dry  FeCl3 
�⎯⎯⎯⎯⎯⎯�  1,4- di chlorobenzene (max) +  1,2- di chlorobenzene (min)      

(2) ukbVªhdj.k % C6H5-Cl  +  HNO3  
  conc  H2SO4 
�⎯⎯⎯⎯⎯⎯⎯⎯�  1-chloro-4- nitrobenzene (max) +  1-chloro-2- nitrobenzene (min)      

(3) lYQksus”ku % C6H5-Cl  +  conc H2SO4  
     Δ    
�⎯⎯�  4-chloro benzene sulphonic acid (max) +  2-chloro benzene sulphonic acid (min)      

(4) QzhMy dzkIV ,sfYdyhdj.k %  

C6H5-Cl + CH3Cl  
  dry  AlCl3 
�⎯⎯⎯⎯⎯⎯� 1-chloro-4-methylbenzene (max)  +  1-chloro-2-methylbenzene (min)      

(5) QzhMy dzkIV ,sflyhdj.k % 

C6H5-Cl + CH3 CO-Cl  
  dry  AlCl3 
�⎯⎯⎯⎯⎯⎯�  4-chloro acetophenone (max)  +  2-chloro acetophenone (min)      

(6) fQfVax vfHkfdz;k :   C6H5-Cl  +  2Na  + Cl-C6H5   
  𝐷𝐷𝐷 𝐸𝐸𝐸𝐸𝐸 
�⎯⎯⎯⎯⎯⎯⎯⎯�  C6H5- C6H5   +  2NaCl   

 ikWfy gSykstu ;kSfxd %  
1- MkbZDyksjksesFksu¼esfFkyhu DyksjkbM½ % foyk;d] ,sjkslkWy iz.kksnd] raf=dk ra=] n`”; o Jo.k {kerk ds fy, gkfudkjd  
2- VªkbZDyksjksesFksu¼DyksjksQkWeZ½ % foyk;d] QzsvkWu iz”khrd R-22 cukus esa mi;ksxh] fu”psrd ijarq orZeku blds LFkku 

ij de fo’kSyk bZFkj dke esa ysrs gS] DyksjksQkWeZ ds nh?kZdkfyd laidZ esa jgus ls ;dr̀ o o`Dd dk {k; gksrk gS]  
uksV % DyksjksQkWeZ ok;q rFkk izdk”k ds laidZ ls vkWDlhd`r gksdj vR;f/kd fo’kSyh xSl dkcksZfuy DyksjkbM¼QkWLthu½ cukrk gS 

vr% bldk Hk.Mkj.k lko/kkuhiwoZd iw.kZr% Hkjh ,oa jaxhu cksryksa esa fd;k tkrk gS  2CHCl3 + O2  
  𝑙𝑙𝑙ℎ𝑡  
�⎯⎯⎯�  2COCl2  +  HCl         

3- VªkbZvk;ksMksesFksu¼vk;MksQkWeZ½ % vk;ksfMu eqDr djus ds dkj.k iwfrjks/kh ;k ,safVlsfIVd ds :Ik es mi;ksxh 
4- VsVªkDyksjksesFksu¼dkcZu VsVªkDyksjkbM½ % foyk;d] CFC iz”khrd fuekZ.k] xzhl nkx /kCcs gVkus esa ] vfXu”keu esa rFkk 

ekuo LokLF; ds fy, gkfudkjd] vkstksu ijr dk fojyu dj nsrk gSA  
DyksjkIyksjksdkcZu¼QzsvkWu½ % esFksu o ,sFksu ds ikWfyDyksjksIyksjks O;wRiUu gksrs gS] vf/kd LFkk;h] fuf’dz;]fujkos’kh]nzo.k vklku]  

m|ksxksa esa lokZf/kd iz;qDr gksus okyk QzsvkWu& 12 CF2Cl2   fuekZ.k % LokVZ vfHk0  %  CCl4 + 2AgF   
   ∆    
�⎯�  CF2Cl2   +   2AgCl              

5- MhMhVh¼P,P’- MkbZDyksjks MkbZQsfuy VªkbZDyksjks,sFksu½ % izFke Dyksjhuhd`r dkcZfud dhVuk”kd] fuekZ.k 1973 ijarq 
dhVuk”kh izHkko dh [kkst 1939 esa ikWy ewyj us dh ] nq’izHkko % vR;f/kd LFkk;h] olk esa foys;] mikip;u dfBu] 
olk mrdksa esa laxzg.k gksuk] lajpuk %  Cl3-C-CH-(C6H5-Cl)2 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

11 ,sYdksgkWy] QhukWy ,oa bZFkj 
 oxhZdj.k %  

gkbMªkWfDly lewg dh la[;kuqlkj % eksuksgkbfMªd     MkbZgkbfMªd        VªkbZgkbfMªd      ikWfygkbfMªd 
   C2H5-OH                CH2(OH)- CH2(OH)    CH2(OH)- CH(OH)-CH2(OH) 

eksuksgkbfMªd ,sYdksgkWy ds izdkj %   
(1) Csp

3 - OH    vkca/k ;qDr ;kSfxd %  
,sfYdy ,sYdksgkWy % R―CH2-OH izkFkfed(10)         R2―CH-OH  f}rh;d(20)        R3―C-OH r`rh;d(30)  

,sfyfyd ,sYdksgkWy % CH2=CH-CH2-OH  (10)               CH2=CH-CH(R)-OH  (20)        CH2=CH-C(R)2-OH  (30)  

cSfUtfyd ,sYdksgkWy %   C6H5-CH2-OH (10)                                    C6H5-CH(R)-OH (20)                    C6H5-C(R)2-OH  (30)    

(2) Csp
2 - OH    vkca/k ;qDr ;kSfxd % ¼d½ okbfufyd ,sYdksgkWy % CH2=CH-OH          ¼[k½ ,sfjy gSykbM % C6H5-OH 

bZFkj ds izdkj %  ¼d½ ljy@lefer bZFkj % R-O-R’  [R = R’]          C2H5-O-C2H5     ;      C6H5-O-C6H5                      
¼[k½ fefJr@vlefer bZFkj % R-O-R’  [R ≠ R’]          C2H5-O-C3H7     ;      C6H5-O-CH3                      

 izdk;kZRed lewg dh lajpuk %  esFksukWYk % Csp
3 – O sp

3 - H      ;   vkca/k dks.k  108.90     ; vkca/k yackbZ  142pm 
QhukWy % Csp

2 – O sp
3 - H      ;   vkca/k dks.k  1090     ; vkca/k yackbZ  136pm 

esFkkWDlhesFksu % Csp
3 – O sp

3 - H      ;   vkca/k dks.k  111.70     ;  vkca/k yackbZ  141pm 
 ,sYdksgkWy dk fojpu &  
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1- ,sYdhuksa ls %  

(1) vEy mRizsfjr ty;kstu % R-CH=CH2 +  H2O 
  ACID  [MKR]  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-CH-(OH)-CH3   ¼fdz;kfof/k in½ 

(2) gkbMªkscksjkWuu&vkWDlhdj.k % ,sYdhu +  MkbZcksjsu      CH3-CH=CH2 +  BH3  
 AMK   
�⎯⎯⎯�  CH3-CH2-CH2-BH2 

  
  CH3−CH=CH2  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� (CH3-CH2-CH2)2BH 

 CH3−CH=CH2  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�(CH3-CH2-CH2)3B  

 NaOH+H2O2 [OXI]    
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  3CH3-CH2-CH2-OH  [max yield]     

2- dkcksZfuy ;kSfxdksa ls %  

(1) ,sfYMgkbM o dhVksu dk vip;u %  R-CHO + H2 
  Ni /  Pd /  Pt  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯� R-CH2-OH  [ 10 alcohol ]    

R-CO-R + 4[H] 
  NaBH4  /  LiAlH4   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-CH(OH)-R  [ 20 alcohol ] 

(2) dkcksZfDlfyd vEy o ,LVj dk vip;u % R-COOH + H2  
  LiAlH4  +  H2O  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-CH2-OH  [ 10 alcohol ] max yield   

R-CO-OH  + H-O-R’  
  𝑐𝑐𝑐𝑐  𝑆𝑆𝑆𝑆ℎ𝑢𝑢𝑢𝑢 𝑎𝑎𝑎𝑎   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-COOR’    

     4H     
�⎯⎯⎯�  R-CH2-OH  +  R’-OH      

3- fxzU;kj vfHkdeZd ls %  >C=O  +  R-MgX  
  dry ether   
�⎯⎯⎯⎯⎯⎯⎯�    >C(R)-OMg  

  HOH   
�⎯⎯⎯�   >C(R)-OH  +  Mg(OH)X 

fxzU;kj vfHkdeZd ls 10 alcohol    % GR + H-CHO 
  𝑑𝑑𝑑 𝑒𝑒ℎ𝑒𝑒   
�⎯⎯⎯⎯⎯⎯⎯� 10 alcohol      ;      20 alcohol    % GR + R-CHO 

  𝑑𝑑𝑑 𝑒𝑒ℎ𝑒𝑒   
�⎯⎯⎯⎯⎯⎯⎯� 20 alcohol            

fxzU;kj vfHkdeZd ls 30 alcohol    % GR + R-CO-R 
  𝑑𝑑𝑑 𝑒𝑒ℎ𝑒𝑒   
�⎯⎯⎯⎯⎯⎯⎯� 30 alcohol          

 fQukWy dk fojpu %  

(1) gSyks,sjhu ls ¼Mkm izdze½ % C6H5-Cl  + NaOH  
  623K  
�⎯⎯⎯�    C6H5O-Na+   

  HCl  
�⎯⎯�   C6H5OH 

(2) csUthu lYQksfud vEy ls % C6H6    
  Olium  
�⎯⎯⎯⎯�    C6H5 –SO3H   

 (i) NaOH +  Δ   (ii)acid  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   C6H5OH 

(3) MkbZ,tksfu;e yo.k ls % C6H5-NH2 + HNO2  
 NaNO2 + HCl +  278K  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  C6H5-N=N+Cl-  

hot  water  
�⎯⎯⎯⎯⎯⎯�  C6H5-OH  +  N2  +  HCl 

(4) D;wehu¼vkblksizksihy cSathu½ ls fQukWy % C6H5-CH(CH3)2  
  OXYGEN  
�⎯⎯⎯⎯⎯⎯�  C6H5 –C(CH3)2-O-O-H   

  H+/H2O  
�⎯⎯⎯⎯⎯⎯�  C6H5OH +  CH3COCH3 

 HkkSfrd xq.k/keZ %  
DoFkukad % varjkf.od gkbMªkstu vkca/k ds dkj.k ,sYdksgkWy o QhukWy ds DoFkukad izk;% leku v.kqHkkj okys vU;    ;kSfxdksa tSls 
,sYdsu] bZFkj] gSyks,sYdsu o gSyks,sjhu vkfn ls mPp gksrs gS 
,sYdksgkWy rFkk QhukWy ds DoFkukad] dkcZu ijek.kqvksa dh la[;k ;k ,sfYdy ds vkdkj ds lekuqikrh gksrs gSA 
,sYdksgkWy ds DoFkukad %  “kk[ku esa o`f} ls ì’Bh; {ks=Qy ?kVsxk vr% okaMjokYl cyksa esa deh ls DoFkukad ?kVsxk 
foys;rk % ,sYdksgkWy o QhukWy ty ds lkFk gkbMªkstu vkca/k cukrs gS vr% ty esa foys;”khy gksrs gS  
,sfYdy rFkk ,sfjy¼tyfojkxh½ dk vkdkj] foys;rk ds O;wRdzekuqikrh gksrk gSA 

 jklk;fud xq.k % ,sYdksgkWy loZrkseq[kh ;kSfxd gS D;ksafd ;g ukfHkdjkxh RkFkk bys0jkxh nksuks O;ogkj djrs gS  
ukfHkdjkxh izd`fr % vkWDlhtu ij mifLFkr lp ds dkj.k]  bl nkSjku  O-H vkca/k dk fonyu gksrk gSA 

   R-O-H  +  +CH3-Br-  
         
�⎯�  R-O+(H)-CH3   

         
�⎯�  R-O-CH3   +  H+ 

bysDVªkWujkxh izd`fr % izksVkWfur ,sYdsgkWy ds dkj.k]  bl nkSjku  C-O vkca/k dk fonyu gksrk gSA 

      R- CH2-OH  +  H+  
         
�⎯�  R- CH2-O+H2  

  Br−  
�⎯⎯�  R-CH2-Br    +   H2O 

(A)  O-H vkca/k fonyu vfHkfdz;k,a %  1- vEyh; O;ogkj %   
(1) ldzh; /kkrqvksa ds lkFk % 2R-OH + 2Na/K/Al  

         
�⎯� 2R-ONa  +  H2 ↑     [ ,sYdksgkWyksa dh vEYkrk :  10  > 20  >30 ] 

6(CH3)3-C-OH  + 2Al  
         
�⎯�  2[(CH3)3-C-O]3Al  + 3H2 

2C6H5-OH  + 2Na  
         
�⎯�    2C6H5O-Na+  +  H2    ;               [ B:-  +   H-O-R  

         
�⎯� B-H  +  -:O-R] 

C6H5-OH  + NaOH  
         
�⎯�    C6H5O-Na+  +  H2O    ;              base          acid           CA         CB 

(2) ,sYdksgkWy dh vEyrk % ,sYdksgkWYk dh vEYkh; izd`fr dk eq[; dkj.k O-H vkca/k /kqzo.krk gSA 
R-OH  esa R lewg dk bys0 foekspd@nkrk izHkko] vkWDlhtu ij bys0 ?kuRo c<krk gS ftlls O-H /kqzo.krk 
?kV tkrh gS vr% izksVkWu fu’dklu dBhu gksus ls R-OH dk vEyh; lkeF;Z Hkh ?kVsxkA   
R-OH  dh vEYkrk] R ds vkdkj ds O;wRdzekuqikrh gS tSls % R―CH2-OH (10)  > R2―CH-OH  (20) >> R3―C-OH (30) 

,sYdksgkWy] ty dh vis{kk nqcZy vEYk gksrs gS % R-O:-  +   H-O-H  
         
�⎯� R-O-H  +  -:OH  

R-OH dh rqyuk esa ty mre izksVkWu nkrk gS lkFk gh ,sYdkWDlkbM vk;u] gkbMªkWDlkbM vk;u dh rqyuk 
mre izksVkWu xzkgh¼ O ij mifLFkr lp ds dkj.k½ dk O;ogkj djrk gSA mDr vfHkfdz;k esa ty izcy vEy 
o ,sYdkWDlkbM izcy {kkjd gSA  lksfM;e ,sFkkWDlkbM] lksfM;e gkbMªkWDlkbM dh vis{kk Js’B {kkjh; gSA 
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(3) QhukWy dh vEYkrk % C6H5-OH  esa Csp
2–OH  dkcZu dk bys0 viu;d@xzkgh izHkko] vkWDlhtu ij bys0 

?kuRo ?kVkrk gS ftlls O-H /kqzo.krk c< tkrh gS vr% C6H5-OH  dk vEyh; lkeF;Z Hkh c<sxkA  
QhukWy esa /kukRed vuqukn izHkko ds dkj.k Hkh vkWDlhtu ij bys0 ?kuRo ?kVkrk gS ftlls O-H /kqzo.krk c< 
tkrh gS vr% izksVkWu fu’dklu vklku gksus ls C6H5-OH  dk vEyh; lkeF;Z Hkh c<sxkA  

 QhukWy] ,sYdksgkWy rFkk ty dh vis{kk izcy vEyh; gksrs gS  

 C6H5-OH 
         
�⎯�C6H5-O-  +   H+   ;    Csp

2–OH   Csp
2    O ij bys0 ?kuRo↓ O-H /kqzo.krk↑   H+ fu’dklu↑ vEyrk esas o`f} 

vuqukn }kjk _.kkos”k dk foLFkkuu] QhukWDlkbM dk LFkk;hRo] QhukWy ls mPp] vk;uu dks izsfjr@c<krk gSA 
  R-OH 

         
�⎯�  R-O-   +   H+  ;    Csp

3–OH  Csp
3   O ij bys0 ?kuRo ↑ O-H /kqzo.krk ↓ H+ fu’dklu ↓ vEyrk eas deh     

vuqukn ugh gksus ls _.kkos”k LFkkuxr] vr% R-O-  dk LFkk;hRo] R-OH ls fuEu] vk;uu dks ckf/kr@?kVkrk gSA 
uksV % QhukWy esa vuqukn }kjk vkos”k dk iF̀kDdj.k tcfd QhukWDlkbM esa vuqukn }kjk vkos”k dk foLFkkuu gksrk gSA  
     QhukWy dh vEYkrk] vEy fo;kstu fLFkjkad ls lekuqikrh ijarq pKa eku ds O;wRdzekuqikrh gksrh gSA 
 

 QhukWy dh vEyrk ij izfrLFkfi;ksa dk izHkko %  
• bysDVªkWu viu;d lewg tSls ukbVªks dh mifLFkfr vEyrk c<krh gS] ;fn ;g lewg vkWFkksZ o iSjk fLFkfr ij gks 

rks vEyrk esa rzho o`f} gksxh D;ksafd vuqukn }kjk bu fLFkfr;ksa ij _.kkos”k dk izHkkoh foLFkkuhdj.k gksrk gSA 
• bysDVªkWu foekspd lewg tSls ,sfYdy dh mifLFkfr vEYkrk ?kVkrh gS D;ksafd blls vk;uu ckf/kr gksrk gSA 

mnk0 QhukWy dh vis{kk dzhlkWYk de vEyh; gksrs gSA      
2- ,LVjhdj.k % R’-CO-OH  + H-O-R/Ar  

  conc  Sulphuric acid   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  Ar/R-COOR’  +  H2O       

3- ,sflyhdj.k % R’-CO-Cl  + H-O-R/Ar  
  conc  H2SO4 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  Ar/R-COOR’  +  HCl   ;   Ar/R-OH  +  (R’-CO)2O   

  H+   
�⎯⎯�  Ar/R-OCOR’  +  R-COOH   

,sfLifju fuekZ.k % lSfyflfyd vEYk + ,sflfVd ,sugkbMªkbM   𝐻+   
�⎯⎯� ,slhfVylSfyflfyd vEYk¼,sfLifju½  +  ,sflfVd vEy    

(B)  C-O vkca/k fonyu vfHkfdz;k,a & 
(1) HX ds lkFk % R-OH + HX  

         
�⎯� R-X  +  H2O 

,sYdksgkWyksa esa foHksn % Y;wdkl ijh{k.k %  [ dry  ZnCl2  +  conc.  HCl] dk leeksyj feJ.k Y;wdkl vfHkdeZd dgykrk gSA 
uksV % ,sYdksgkWy Y;wdkl vfHkdeZd esa foys; tcfd muds gSykbM vfEkJ.kh; gksrs gS rFkk foy;u esa /kqa/kykiu¼vkfoyrk½ mRiUu 
dj nsrs gS bl vk/kkj ij izkFkfed] f}rh;d rFkk r`rh;d ,sYdksgkWyksa dh igpku dh tk ldrh gSA   

  10 alcohol  : R-CH2-OH    [ dry  ZnCl2  +  conc.  HCl]   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�      [dejs ds rki ij vkfoyrk mRiUu ugh vFkkZr dksbZ fdz;k ugha ]  

  20 alcohol  : R2-CH-OH  
  LUCAS REAGENT   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R2-CH-Cl  [“osr vkfoyrk 5 fefuV ckn mRiUu ]      

  30 alcohol  : R3-C-OH    
  LUCAS REAGENT   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   R3-C-Cl     [“osr vkfoyrk rRdky mRiUu]      

(2) PX3 ds lkFk % 3R-OH + PBr3  
         
�⎯� 3R-Br  +  H3PO3 

(3) ,YdksgkWyksa dk futZyu %  

CH3-CH2-OH   
  conc  H2SO4/ H3PO4/Dry ZnCl2/Alumina   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH2=CH2    + H2O    [futZyu dk lkisf{kd dze 30   >  20   > 10] 

    CH3-CH2-OH   
  conc  Sulphuric acid  +  443K   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH2=CH2    +  H2O    

(CH3)2-CH-OH   
  85%  Sulphuric acid  +  440K   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CH=CH2    +  H2O    

(CH3)3C-OH   
  20%  Phosphoric acid  +  358K   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  (CH3)2C=CH2    +  H2O    

uksV % futZyu fdz;kfof/k % izksisu&2&vkWy
 fast   
�⎯⎯�izksVkWfur ,sYdksgkWy

  fast   
�⎯⎯�dkcZ/kuk;u

  Releasing/losing of Proton   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�izksihu  

     (CH3)2-CH-OH    
  fast   
�⎯⎯� (CH3)2-CH-O+H2  

  slow   
�⎯⎯⎯� CH3-CH+-CH3  

  slow   
�⎯⎯⎯�   CH3-CH=CH2     

 

(4) vkWDlhdj.k@fogkbMªkstuu % R-CH2-OH  + [O]  
         
�⎯�   >C=O 

 10 alcohol  : R-CH2-OH + [O]   
 KMnO4 [Acidic]   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-CHO 

  [O]   
�⎯⎯�  R-COOH    ;    R-CH2-OH + [O]   

 dry CrO3   
�⎯⎯⎯⎯⎯⎯�  R-CHO 

uksV % 10 alcohol  ds vkWDlhdj.k ls ,sfYMgkbM dh vPNh yfC/k izkIr djus ds fy, fifjfMfu;e DyksjksdzksesV (PCC) Js’B   

vfHkdeZd gS ¼ PCC = CrO3 + Pyridene + HCl dk ladqy gS½      CH3-CH=CH-CH2-OH   
  CrO3   
�⎯⎯⎯�  CH3-CH=CH-CHO    

 20 alcohol  : R2-CH-OH  
 CrO3   
�⎯⎯⎯�  R-CO-R     

 30  :  R2-C(CH2)-OH  
 [O] 
�⎯� dksbZ fdz;k ugh ¼ijarq izcy vkWDlhdkjd] mPp rki nkc ds lkFk de C dkcksZfDlfyd vEYkksa dk feJ.k nsrs gS½     
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fogkbMªkstuu %  10 alcohol  : R-CH2-OH  
  Cu + 573K   
�⎯⎯⎯⎯⎯⎯⎯�  R-CHO  [aldehyde]       

   20 alcohol  : R2-CH-OH  
  Cu + 573K   
�⎯⎯⎯⎯⎯⎯⎯�  R-CO-R [ketone]       

   30 alcohol  : R2-C(CH2)-OH    
  Cu + 573K   
�⎯⎯⎯⎯⎯⎯⎯� R2-C=CH2 [alkene]    

 QhukWy dh jklk;fud vfHkfdz;k,a % 
(1) ,sjkseSfVd bysDVªkWujkxh izfrLFkkiu %  

QhukWy dk OH lewg oy; ij vkus okys bysDVªkWujkxh ds fy, vkWFkksZ rFkk iSjk funsZ”kh dk dk;Z djrk gSA 

1) ukbVªhdj.k % C6H5-OH + dil HNO3  
 298K 
�⎯⎯�  o- NP  +  p-NP       [ E+ =  NO2

+-OH + H-NO3
- → NO2

+  + NO3
- + H2O] 

uksV % vkFkksZ o iSjk leko;oh dks ok’ih; vklou }kjk iF̀kd fd;k tk ldrk gS D;ksafd o- NP  vUr% vkf.od H-vkca/ku ds 
dkj.k Hkki }kjk okf’ir] tcfd p-NP varjkf.od H-vkca/ku ds dkj.k de ok’Ik”khy gksrk gSA 
C6H5-OH + conc HNO3  

  
→  2,4,6 – tri nitro phenol [TNP or Picric Acid]   

C6H5-OH   
conc H2SO4 
�⎯⎯⎯⎯⎯⎯⎯�  phenol-2,4-disulphonic acid  

conc HNO3 
�⎯⎯⎯⎯⎯⎯⎯�  2,4,6 – tri nitro phenol [Picric Acid]   

2) czksehuhdj.k 

CS2 / CCl4 dh mifLFkfr esa  % C6H5-OH + Br2  
 organic solvent + 273K 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  o- bromo phenol(min)    +  p - bromo phenol(max)  

uksV % cSathu dk lkekU; gSykstuu FeBr3  yqbZl vEYk dh mifLFkfr esa gksrk gS tks gSykstu dks /kzqohr djrk gS ijarq QhukWy 
esa czksehu dk /kzqo.k yqbZl vEy dh vuqifLFkfr esa gksrk gS D;skfd oy; ij mifLFkr OH lewg dk mPp ldzh;.k izHkko gSA 

ty ds vkf/kD; esa  % C6H5-OH + 3Br2 water   
  
→  2,4,6 – tri bromo phenol [white ppt]  + 3HBr     

(2) dksYcs vfHkfdz;k¼dkcksZfDlyhdj.k½ % C6H5-OH  
   NaOH  
�⎯⎯⎯⎯�  C6H6-ONa 

   (i)CO2 (ii) H+  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  LkSfyflfyd vEYk + NaCl     

(3) jkbej Vheku vfHkfdz;k¼QkWfeZyhdj.k½ % C6H5-OH + CHCl3 + 3NaOH 
          
�⎯�  LkSfylsfYMgkbM + 3NaCl  + 2H2O     

(4) ftad MLV@;”knjt ds lkFk vfHkfdz;k %  C6H5-OH + Zn  
       
��  C6H6 + ZnO 

(5) vkWDlhdj.k % C6H5-OH + [O] 
   CHROMIC ACID /SOD.DICHROMATE + SULPHURIC ACID    
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  p-cSatksfDoukWu¼la;qfXer MkbZdhVksu½ 

uksV % Okk;q dh mifLFkfr es QhukWy /khjs&/khjs xgjs jax ds fDouksuksa ds feJ.k esa vkWDlhd̀r gks tkrk gSA 
 vkS|ksfxd egRo ds ,sYdksgkWYk %  

(1) esFksukWYk¼dk’B LizhV½ fuekZ.k % ydMh ds Hkatd vklou ls izkIr % CO + H2  
   ZnO−Cr2O3  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-OH 

jaxghu nzo] vR;ar fo’kSyh izd̀fr] vYi ek=k ds lsou ls va/kkiu ijarq vkf/kD; ls e`R;q gksukA 
(2) ,sFksukWy % “kdZjk ds fd.ou ls ,sFksukWy izkIr djuk dh lcls iqjkuh fof/k gS tSls & 

eksySlst¼”khjk½]xUuk@Qy “kdZjk  INVERTASE  
�⎯⎯⎯⎯⎯⎯⎯⎯�  Xywdkst QzDVkst   XYMASE 

�⎯⎯⎯⎯⎯�   ,sFksukWYk 

C12H22O11 + H2O  
 INVERTASE  
�⎯⎯⎯⎯⎯⎯⎯⎯�  C6H12O6   + C6H12O6   

 XYMASE 
�⎯⎯⎯⎯⎯�   2C2H5-OH + CO2     

UkksV % mRiUu ,sYdksgkWYk dh ek=k 14% ls vf/kd gksus ij tkbest fdz;k lanfer gks tkrh gS ;fn fd.ou ds feJ.k esa ok;q 
vk tk;s rks ,sFksukWYk] ,sFksukWbd vEYk esa vkWDlhd`r gks tkrk gS ftlls ,sYdksgkWyh is; dk Lokn u’V@fod`r gks tkrk gSA 
,sYdksgkWYk dk fod`frdj.k % ,sFksukWy dks ihus v;ksX; cukus ds fy, blesa jax gsrq dkWij lYQsV] nqxZU/k gsrq fifjMhu dks 
feyk;k tkrk gS ;g izfdz;k fod`frdj.k dgykrh gSA 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

bZFkj [R-O-R’] 
 ,sYdksgkWyksa ds ,sugkbMªkbM bZFkj dgykrs gS tSLks % R-OH  +  H-O-R’  

          
�⎯�  R-O-R’   +  H2O 

 bZFkj dk fojpu %  
(1) ,sYdksgkWy ds futZyu }kjk % izksfVd vEy tSls  H2SO4  , H3PO4    ds }kjk futZyu 

CH3-CH2-OH   
  conc  Sulphuric acid  +  443K   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH2=CH2    +  H2O    

2CH3-CH2-OH   
  conc  Sulphuric acid  +  413K   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  C2H5-O-C2H5    +  H2O    

fdz;kfof/k in % ;g vfHkfdz;k SN2  dh Hkkafr laiUu gksrh gSA 

,sFksukWy 
  H+   
�⎯⎯�  izksVkWfur ,sFksukWYk 

   Nu attack  of  ethenol    
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  MkbZ,sfFky vkWDlksfu;e vk;u 

  losing  of proton   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   MkbZ,sfFky bZFkj 

CH3-CH2-OH  
  H+   
�⎯⎯�   CH3-CH2-O+H2 

   Nu attack  of  ethenol    
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  (CH3-CH2)2-O+H 

  losing  of proton   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  (CH3-CH2)2-O  +  H+ 
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(2) fofy;Elu la”ys’k.k % lefer o vlefer bZFkj cukus dh izeq[k fof/k gS %  R-X + Na-OR’  
 SN  
�⎯� R-O-R’  +  NaX    

uksV % izkFkfed R-X  gksus ij R-ONa ukfHkdjkxh dk dk;Z dj izfrLFkkiu }kjk fefJr bZFkj nsrk gS  

¼10 R-X  +  30 R-ONa ½ tSls % CH3-Br + Na-O-C(CH3)3  
 SN  
�⎯� CH3-O-C(CH3)3  +  NaBr 

uksV % f}rh;d o rr̀h;d R-X  gksus ij R-ONa  izcy {kkjd dk dk;Z dj foyksiu }kjk ,sYdhu nsrk gSA   

¼20/30 R-X  +  10 R-ONa ½ tSls % (CH3)3-C-Br + Na-O- CH3  
 Elimination  
�⎯⎯⎯⎯⎯⎯⎯⎯� CH2=C(CH3)2  +  CH3OH + NaBr 

C6H5-OH  
   NaOH  
�⎯⎯⎯⎯�  C6H6-ONa 

   R−X  
�⎯⎯⎯�  C6H5-OR  ¼QhukWy dk mi;ksx QhukWDlkbM v/kkZa”k ds :Ik esa½ 

 bZFkj HkkSfrd xq.k % bZFkj ds DoFkukad ,sYdksgkWYkksa ls fuEu D;ksafd ,sYdksgkWy esa gkbMªkstu ca/k ik;s tkrs gSA 
ty esa foys;rk % leku v.kqHkkj okys ,sYdksgkWYk o bZFkj dh foys;rk leku gksxhA D;ksafd nksuks ty ds lkFk 
gkbMªkstu vkca/k cuk ysrs gSA 

 jklk;fud xq.k % vfHkfdz;k”khyrk  
(1) C-O vkca/k fonyu vfHkfdz;k,a % 

R-O-R + HX  
         
�⎯� R-X  +  R-OH    ;     R-OH + HX  

         
�⎯� R-X  +  H2O 

C6H5-OR  +  HX  
         
�⎯� C6H5-OH  +  R-X     

R-O-R’ + HX  
         
�⎯� R-X  +  R’-OH   

 ;fn fefJr bZFkj esa ,d 10 alkyl  tcfd nwljk 30 alkyl gks rks % CH3-O-C(CH3)3  + HI   
 SN 1  
�⎯⎯�  (CH3)3-C-I  + CH3-OH 

 ;fn fefJr bZFkj esa ,d 10 alkyl  tcfd nwljk 20 alkyl gks rks % CH3-O-CH(CH3)2  + HI   
 SN 2 
�⎯⎯� (CH3)2-CH-OH  + CH3-I 

(2) bysDVªkWujkxh izfrLFkkiu % ,sjkseSfVd bZFkj esa ,sYdkWDlh lewg ds vuqukn }kjk oy; ij vkWFkksZ o iSjk funsZ”kh 
izHkko mRiUu gksrk gS tks oy; dks bysDVªkWujkxh izfrLFkkiu ds fy, ldzh; cukrk gSA 

gSykstuu %  C6H5-O-CH3    
 ethenoic acid + Br2  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  p-bromo anisol (max)  +  o-bromo anisol (min) 

QzhMy dzkIV vfHk0 % C6H5-O-CH3  +  CH3-Cl  
 dry  AlCl3 [LA]
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  4-methoxy toluene (max)  +  2-methoxy toluene (min) 

QzhMy dzkIV  % C6H5-O-CH3 + CH3-CO-Cl  
 dry  AlCl3 [LA]
�⎯⎯⎯⎯⎯⎯⎯⎯⎯� 4-methoxy acetophenone (max) +2-methoxy acetophenone (min) 

ukbVªhdj.k %  C6H5-O-CH3    
 H2SO4 +HNO3  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  4-nitro anisol (max)  +  2- nitro anisol (min) 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 
12 ,sfYMgkbM] dhVksu ,oa dkcksZfDlfyd vEy 

 dkcksZfuy lewg % >C=O     
 ,sfYMgkbM % tc dkcksZfuy dkcZu ls gkbMªkstu ;k ,sfYdy lewg tqMs gks tSls % H-CHO    ;    R-CHO     
 dhVksu % tc dkcksZfuy dkcZu ls dsoy ,sfYdy lewg tqMs gks tSls % R-CO-R     
 dkcksZfDlfyd vEYk % tc dkcksZfuy dkcZu ls H ;k -R lewg rFkk -OH lewg tqMk gks tSls % H-COOH   ;   R-COOH     
 dkcksZfDlfyd vEyksa ds O;wRiUu % ,sekbM (R-CONH2), ,sfly gSykbM(R-COX),  ,LVj(R-COOR’), ,sflM ,sugkbMªkbM(R-COOCOR’)      
 Ikzd`fr esa dkcksZfuy ;kSfxd % :fpdj lqxa/k o Lokn gsrq mi;ksxh jlk;u tSls %  

osusfyu¼csuhyk lse ls izkIr½ lSfylsfYMgkbM¼esMksLohV ls izkIr½ fluseSfYMgkbM¼nkyphuh ls izkIr½ 
 ,sfYMgkbM rFkk dhVksu 
 dkcksZfuy dh lajpuk % dkcksZfuy dkcZu dk ladj.k sp2   ca/kdks.k 1200    T;kfefr % lery f=dks.kh; 

dkcZu&vkWDlhtu ca/k esa /kqzo.krk ik;h tkrh gS vr% dkcksZfuy dkcZu bysDVªkWujkxh¼yqbZl vEy½ dsUnz rFkk dkcksZfuy 
vkWDlhtu ukfHkdjkxh¼yqbZl {kkjd½ dsUnz dh Hkkafr dk;Z djrk gSA 

 ,sfYMgkbM rFkk dhVksu dk fojpu & 

1) 10 R-OH   ls ,sfYMgkbM dh mPp yfC/k izkIr djuk % CH3-CH2-OH  + [O]  
 pot.  dichromate + PCC 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CHO  +  H2O 

2) ,YdksgkWyksa ds mRizsjdh; fogkbMªhtuhdj.k }kjk  % 10 R-OH  
 Cu+573K  
�⎯⎯⎯⎯⎯⎯�  R-CHO   &   20 R-OH 

  Cu+573K 
�⎯⎯⎯⎯⎯⎯�R-CO-R 

3) ,sYdhu ds vkstksuh vi?kVu }kjk % ,sYdhu + vkstksu → vkstksukbM 
  Zn  dust + water 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� ,sfYMgkbM o dhVksu  

4) ,sYdkbu ds ty;kstu }kjk % CH≡CH  + H2O  
 sulphuric acid 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CHO  
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 ,sfYMgkbM dk fojpu % 

1) ,sfly DyksjkbM }kjk ¼jkstsueq.M vip;u½ % C6H5-COCl  + H2  
Pd+BaSO4  with Xylene  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  C6H5-CHO  + HCl   

UkksV % jkstsueq.M vip;u ls H-CHO ugha curk] D;ksafd H-COCl vko”;d gS tks dejs ds rki ij vLFkk;h gksrk Gsa bl izdze esa Pd 
ds fy, BaSO4 fo’k dh Hkkafr dk;Z djrk gS tks vfHk0 esa cus H-CHO dk R-OH esa vip;u jksdrk gSA 

2) ukbVªkby }kjk ¼LVhQsu vip;u½ % R-C≡N  + 2[H]  
SnCl2+HCl  
�⎯⎯⎯⎯⎯⎯⎯�  R-CH=NH  

HOH + HCl
�⎯⎯⎯⎯⎯⎯�  R-CHO  + NH4Cl 

3) ,LVj }kjk ¼LVhQsu vip;u½ % R-COOR’    
(I) Di isobutyl aluminium hydride  [DIBAL−H] (II)H2O  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-CHO   

4) esfFky csathu@VkWyqbZu }kjk ¼bVkMZ vfHk0½ % C6H5-CH3 + CrO2Cl2   
Chromyl chloride  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� dzksfe;e ladqy  

H3O+  
�⎯⎯⎯�   C6H5-CHO  

5) esfFky csathu@VkWyqbZu }kjk % C6H5-CH3 + CrO3 + (CH3CO)2O  Chromic oxide  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� csaftfyMhu Mkb,slhVsV  

H3O+  
�⎯⎯⎯�   C6H5-CHO  

6) ik”oZ J`a[kyk ds Dyksjhuhdj.k }kjk % C6H5-CH3 + Cl2  
   ℎ𝑣    
�⎯⎯� csaftfyMhu DyksjkbM  

H2O 
�⎯�   C6H5-CHO  

7) xkVjeku&dksp vfHk0 % C6H6  + HCl + CO  
   dry  AlCl3    
�⎯⎯⎯⎯⎯⎯⎯⎯�   C6H5-CHO 

 dhVksu dk fojpu % 
1) fxzU;kj vfHkdeZd }kjk % 2R-Mg-X  +  CdCl2  

            
�⎯⎯� R-Cd-R  +  2Mg(X)Cl      ;       2R-CO-Cl  +  R-Cd-R    

            
�⎯⎯� R-CO-R  +  CdCl2 

2) fxzU;kj vfHkdeZd }kjk % C6H5- MgBr  +  CH3-CH2-C≡N   
     DRY ETHER      
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� ;ksxkRed e/;orhZ  H3O+ 

�⎯⎯�   C2H5-CO- C6H5 

3) QzhMsy dzkIV ,sflfVyu vfHk0 }kjk % C6H6  +  Ar/R-COCl  
     DRY AlCl3      
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   C6H5- CO-R/Ar  

 ,sfYMgkbM o dhVksu ds HkkSfrd xq.k %  
DoFkukad % laxr v.kqHkkj okys ,sYdksgkWyks ls de gksrs gS D;ksafd gkbMªkstu vkca/k vuqifLFk gSA 
foys;rk % fuEurj dkcksZfuy ;kSfxd ty esa foys;”khy D;ksafd gkbMªkstu vkca/k cukrs gSA 

,sfYMgkbM o dhVksu esa ,sfYdy lewg@dkcZu Jà[kyk esa o`f} gksus ij ty esa foys;rk ?kVrh gSA 
 jklk;fud xq.k % vfHkfdz;k”khyrk 

1) ukfHkdjkxh ;ksxt vfHk0 % Lkeryh; dkcksZfuy >C=O   +  Nu     STEP I (SLOW)     
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�     Nu-CH-O-       H+  (FAST STEP)      

�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�    Nu-CH-OH    

iz”u % ,sfYMgkbM] dhVksu dh vis{kk ukfHkdjkxh ;ksxt ds izfr vf/kd fdz;k”khy gksrs gS D;ksa\ 
f=foe izHkko vuqlkj & ,sfYMgkbM dh rqyuk esa dhVksu esa ,sfYdy lewg dk f=foe ck/kk izHkko vf/kd gksus ls 
ukfHkdjkxh dkcksZfuy dkcZu rd vklkuh ls ugh igqap ikrk gSA 
bysDVªkWfud izHkko vuqlkj & ,sfYMgkbM] dhVksu ls vf/kd fdz;k”khy gksrs gS D;ksafd dhVksu esa mifLFkr ,sfYdy 
lewg(+R) dkcksZfuy dkcZu ij bys0 ?kuRo c<k nsrs gS ftlls bldh bysDVªkWujkxh izd`fr de gks tkrh gSA 
ukfHkdjkxh ;ksxt vfHk0 % 

¼d½ H-CN   dk la;kstu % H-CHO  +  CN-  
  HCN  +  OH       
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  prq’Qydh; e/;orhZ  

         
�⎯� H-CH(CN)-OH [cyno hydrene] 

¼[k½ NaHSO3  dk la;kstu % H-CHO  +  NaHSO3  
        
��  prq’Qydh; e/;orhZ  

         
�⎯� H-CH(SO3Na)-OH  

¼x½ R-MgX   dk la;kstu % H-CHO  +  R-MgX   
        
��  prq’Qydh; e/;orhZ  

         
�⎯� R-CH2-OH [10 alcohol] 

¼?k½ R-OH   dk la;kstu % R-CHO +  R-OH 
        
��  e/;orhZ 

         
�⎯� R-CH(OR)-OH [Hemiacetal] 

         
�⎯�  R-CH(OR)2 [Acetal] 

¼x½ pdzh; dhVSy cukuk % R-CO-R  +  HO-CH2-CH2-OH   
        
��  ,sfFkfyu XykbdkWy pdzh; dhVSy  

¼d½ ukfHkdjkxh ;ksxt foyksiu vfHk0¼veksfu;k ,oa blds O;qRiUuksa dk la;kstu½  
  H-CHO  +  H-HN-Z  

           
�⎯�  H-CH(NH-Z)-OH 

         
�⎯� H-CH=N-Z   ;  [ Z =   -R , -Ar  ,  -OH  , -NH2 , -NH-C6H5 , -NH-CO-NH2  ] 

R-CHO  +  H-HN-OH  
           
�⎯�  R-CH(NH-OH)-OH 

         
�⎯� R-CH=N-OH   [ Oxime ]    

R-CHO  +  H-HN-NH2  
           
�⎯�  R-CH(NH- NH2)-OH 

         
�⎯� R-CH=N- NH2   [ Hydrazone ]    

2) vip;u % vipk;d % NaBH4 , LiAlH4  , Ni /Pd /Pt 

 dkcksZfuy ;kSfxdks ls ,YdksgkWYk dk fuekZ.k % R-CHO / RCOR   +  H2  
    Ni/Pd /Pt   
�⎯⎯⎯⎯⎯⎯⎯⎯�  10 / 20  alcohols   

 DyhesUlu vip;u % CH3-CHO + 4[H]  
 Zn−Hg +  HCl  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯� CH3-CH3 +  H2O   ;   CH3-CO-CH3 + 4[H] 

 Zn−Hg +  HCl 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯� CH3-CH2-CH3 + H2O 

 oksYQ fd”uj viPk;u % CH3-CHO/CH3-CO-CH3  + NH2-NH2   453K  
�⎯⎯⎯� CH3-CH=N-NH2   

 Sod ethoxide + 453K  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   CH3-CH3 +  N2      

uksV % bl vfHkfdz;k esa ,sYdsu dh yfC/k DyhesUlu vip;u dh vis{kk vf/kd izkIr gksrh gS ijUrq DyhesUlu 
vip;u vkSj oksYQ fd”uj vip;u nksuks gh lkekU;r;k f=foe ck/kk ds dkj.k dhVksu ds lkFk laHko ugha gS 
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3) vkWDlhdj.k % R-CHO  +  [O]   
 KMnO4   
�⎯⎯⎯⎯⎯�  R-COOH      ;    R-CO-R + [O]   

   strong  oxi agents+high temp/p   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-COOH [mixture] 

• VkWysu ijh{k.k % VkWysu vfHkdeZd % veksfu;ke; flYoj ukbVªSV 

VkWysu vfHkdeZd dk vip;u % R-CHO  +   2[Ag(NH3)2]+  +  3OH-  
     𝛥    
�⎯⎯�   R-COONH4  + 2Ag  +  4NH3  +  2H2O 

• Qsfyax foy;u – A  :  CuSO4(aq)  +  Qsfyax foy;u – B :  jks”ksy yo.k¼lksfM;e ikSVsf”k;e VkVZjsV½ + NaOH(aq) 
Qsfyax foy;u dk vip;u % R-CHO  +   2[Cu(OH)2]  

         
�⎯� Cu2O  + RCOOH  +  2H2O 

• lksfM;e gkbiksgSykbV¼gSyksQkWeZ vfHk0½ % CH3-CO-R + 3Cl2  
    NaOH     
�⎯⎯⎯⎯⎯� CCl3-CO-R 

   NaOH  
�⎯⎯⎯⎯� CHCl3  + R-COONa 

4) 𝛂 𝐇 fdz;k”khyrk@ldzh;rk % α H dk vEyh; O;ogkj % dkcksZfuy lewg ds bys0 viu;d@vkd`f’kZ izHkko ls 𝛼 C 

dkcZu ij bys0 ?kuRo ?kVsxk → C𝛼-H ca/k lkeF;Z ?kVsxk vr% izcy {kkj ds izHkko ls 𝛼 H vklkuh ls fu’dkflr 
gksus ls dkcZ_.kk;u curk gS tks vuqukn }kjk LFkk;h gks tkrk gSA 
• ,sYMkWy la?kuu ¼dkcksZfuy ;kSfxd dh 𝛼 H ldzh;rk vfHkfdz;k½ %  

𝛼 H ;qDr dkcksZfuy + ruq {kkj → β gkbMªkWDlh ,sfYMgkbM ¼,sYMkWy½ vFkok β gkbMªkWDlh dhVksu ¼dhVkWy½    

¼d½ Lkjy@Lo;a ,sYMkWy la?kuu % CH3-CHO  +  H-CH2-CHO  
dil NaOH 
�⎯⎯⎯⎯⎯�  CH3-CH(OH)-CH2-CHO  

Δ    −H2O 
�⎯⎯⎯⎯⎯�  CH3-CH=CH-CHO 

CH3-CO-CH3  +  H-CH2-CO-CH3    
Ba(OH)2 
�⎯⎯⎯⎯⎯�  (CH3)2-C(OH)-CH2-CO-CH3  

Δ    −H2O 
�⎯⎯⎯⎯⎯�  (CH3)2-C=CH-CO-CH3   

fdz;kfof/k ds in %  1- ,sfYMgkbM ds ,d v.kq }kjk buksysV vk;u dk cuuk ,oa vuqukn }kjk LFkk;hdj.k gksuk 
   2- ,sfYMgkbM ds nwljs v.kq ij buksysV¼ukfHkd Lusgh dk dk;Z½ dk vkdze.k dj _.kk;u cukuk 
   3- _.kk;u] ty ls ,d izkWVksu xzg.k dj ,sYMkWy mRikn cukrk gSA 

¼[k½ dzkWl ,sYMkWy la?kuu % CH3-CHO  +  CH3-CH2CHO  
(i)dil NaOH  (ii)   Δ −H2O 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   CH3-CH=C(CHO)-CH3   +  CH3-CH2-CH=CH-CHO  

       C6H5CHO  +  C6H5-CO-CH3  
dil NaOH 
�⎯⎯⎯⎯⎯�  C6H5CH=CH-CO-C6H5  [benzal acetophenone] 

uksV % QkWesZfYMgkbM] DyksjSy] cSatsfYMgkbM bR;kfn ,sYMkWy la?kuu ugha nsrs gS D;ksafd buesa 𝛼 H vuqifLFkr gSA 
 

5) dSfutkjks vfHkfdz;k % 𝛼 H vuqifLFkr okys ,sfYMgkbM tSls % H-CHO,    C6H5CHO ,    CCl3CHO ,     (CH3)3C-CHO 

,sfYMgkbM ds nks v.kq + lkUnz {kkj → ,YdksgkWy + yo.k ¼LovkWDlhdj.k&vip;u ;k vlekuqikru vfHk0½ 
,d ,sfYMgkbM] ,sYdksgkWy esa vipf;r tcfd nqljk v.kq dkcksZfDlfyd vEYk ds yo.k esa vkWDlhd`r gksrk gSA  

   2H-CHO    
conc  KOH 
�⎯⎯⎯⎯⎯⎯�   CH3-OH +  HCOOK         ;         2 C6H5CHO  

conc  NaOH 
�⎯⎯⎯⎯⎯⎯⎯� C6H5-CH2-OH +  C6H5COONa      

 bysDVªkWujkxh izfrLFkkiu % C6H5CHO  
HNO3  / H2SO4 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   m-nitro benzaldehide 

 dkcksZfuy ds egRo % QkWesZfyu(40% H-CHO)];wjksVªksfiu ew=jksx vkS’kf/k(H-CHO)] usyikWfy”k fjewoj rFkk ,sflfVfyu ds Hk.Mkj.k esa¼,sflVksu½ 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
dkcksZfDlfyd vEYk 

 gkbMªkWfDly lewg ;qDr dkcksZfuy ;kSfxd] dkcksZfDlfyd vEy dgykrs gSA 
 olk vEYk % ,sfyQSfVd lajpuk okys mPprj¼C12-C18½ eksuks dkcksZfDlfyd vEyksa dks olk vEy dgrs gSA  

mnkgj.k %  ikWfefVd vEy(C15H31COOH) LVh;fjd vEy(C17H35COOH)  olk ds eq[; ?kVd gSA 
 lkekU; ukedj.k %  QkWfeZd vEy¼QkWfeZdk@yky phafV;ksa½] ,slhfVd vEy ¼,slhVe@fljdk½]  

C;wfVfjd vEy ¼C;wfVje @ fod`rxa/kh eD[ku½ 

 ,sfyQSfVd MkbZ vkWbd vEy %  2C = Oxalic acid     ;    3C = Malonic acid     ;    4C = Succinic acid      
5C = Gluteric acid    ;    6C = Adipic acid 

 ,sjksEkSfVd MkbZ vkWbd vEy %  Pthelic acid  
 dkcksZfDlfyd vEy lewg dh lajpuk % dkcksZfuy dkcZu dk ladj.k sp2   ca/kdks.k 1200   T;kfefr % lery f=dks.kh; 

uksV % vuqukn izHkko ls dkcksZfDly dkcZu] dkcksZfuy dkcZu dh rqyuk esa de bysDVªkWujkxh izd̀fr dk gksrk gSA 
 dkcksZfDlfyd vEyksa dk fojpu %  

1. CH3-OH + [O]  
(I)Basic  KMnO4  (ii) H3O+  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� H-CHO  

    
→  H-COOH        ;      CH3-CH2-OH + [O]   

    
→ CH3-COOH  

2. C6H5-CH3   
 KMnO4 −KOH  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�   C6H5-COOK  

    H3O+  
�⎯⎯⎯⎯�   C6H5-COOH 
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3. R-C≡N  +  4[H]  
    acid/base  +  H2O   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-CH2-NH2  

    acid/base  +  H2O   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-COOH 

4. CH3-CO-NH2
   +   H-OH  

 dil  HCl 
�⎯⎯⎯⎯�  CH3-COOH + NH3    ;    C6H5-CO-NH2

   +   H-OH  
 dil  HCl 
�⎯⎯⎯⎯�  C6H5-COOH + NH3   

5. R-Mg-X   +  O=C=O   
        
��  O=C(R)-O-MgX  

 –H2O 
�⎯⎯�  R-COOH  +  Mg(OH)X 

6. R-CO-Cl   +   H-OH  
 –HCl 
�⎯⎯�  R-COOH    ;   (C6H5-CO)2O  

 –H2O 
�⎯⎯⎯� 2C6H5-COOH    ;    C6H5-COOCOC6H5  

 –H2O 
�⎯⎯⎯� C6H5-COOH + CH3-COOH 

7. C6H5-COO-CH3  
 –H2O 
�⎯⎯�  C6H5-COOH  + CH3-OH 

 HkkSfrd xq.k/keZ % DoFkukad & dkcksZfDlfyd vEyksa ds DoFkukad leku v.kqHkkj okys ,sfYMgkbM]dhVksu rFkk ,sYdksgkWy ls 
mPp gksrs gS D;ksafd buesa varjkf.od gkbMªkstu vkca/ku }kjk laxq.ku ik;k tkrk gSA dkcksZfDlfyd vEy ok’Ik voLFkk rFkk 
vizksfVd foyk;dksa esa gkbMªkstu vkca/k }kjk f}yd cuk ysrs gSA 

foys;rk % fuEurj¼dkcZu 4 rd½ ljy ,sfyQSfVd dkcksZfDlfyd vEYk ty ds lkFk H vkca/k dh mifLFkr ds dkj.k ty esa 
foys;”khy gksrs gS ijarq tyfojkxh ,sfYdy lewg@dkcZu J`a[kyk c<us ds lkFk foys;rk ?kVrh gSA 

 jklk;fud xq.k/keZ %   1- vEyrk  

 Lkdzh; {kkj /kkrqvksa ds lkFk % 2R-COOH   
  𝐍𝐍/Mg/K/Zn  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  2R-COONa  +   H2    

 {kkj ds lkFk % R-COOH   
  𝐍𝐍OH/NH4OH 
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  2R-COONa  +   H2O   

 dkcksZfDlfyd vEyksa dk tyh; fo;kstu % R-COOH  + H2O  ⇌  H3O+  +   R-COO-  = Resonance   
 vEy fo;kstu fLFkjkad %  Ka  =  [𝐻30+][𝑅𝑅𝑅𝑅−]

[𝑅𝑅𝑅𝑅𝑅]
      ;    pKa  =  -logKa     ;      Ka ↑    pKa ↓   vEyrk ↑ 

 dkcksZfDlfyd vEYk] [kfut vEyksa ls nqcZy vEyh; ijarq ,sYdksgkWy rFkk QhukWy ls izcy vEyh; gksrs gSA 
 vEyrk dze % HNO3 > R-COOH  > Ar-COOH  >  R-OH 
iz0 % dkcksZfDlfyd vEYk] QhukWy ls izcy vEyh; gksrs gS & D;ksafd  

dkcksZfDlfyd vEy dk la;qXeh {kkjd dkcksZfDlysV vk;u nks leku vuquknh lajpuk }kjk LFkk;hRo izkIr djrk gS ,oa 
_.kkos”k vf/kd fo|qr_.kh vkWDlhtu ij foLFkkuhd`r gksrk gSA 
QhukWy dk la;qXeh {kkjd QhukWDlkbM vk;u vleku vuquknh lajpuk cukrk gS ftuesa _.kkos”k fuEu fo|qr_.kh 
dkcZu ijek.kq ij foLFkkuhd`r gksrk gSA bl izdkj QhukWDlkbM dh rqyuk esa dkcksZfDlysV vk;u vf/kd LFkk;h gSA 

 dkcksZfDlfyd vEYkksa dh vEYkrk ij izfrLFkkih izHkko %  
 bysDVªkWu viu;u@vkd`f’k@xzkgh lewg % izsj.k ;k vuqukn izHkko }kjk _.kkos”k dks foLFkkfur djds la;qXeh 

{kkjd dk LFkk;hRo iznku dj vEyrk esa o`f} djrs gSA EWG ←COO- 
 bysDVªkWu foekspd@izfrd̀’khZ@nkrk lewg % la;qXeh {kkjd dks vLFkk;hRo iznku dj vEyrk esa deh djrs gSA 

CF3COOH   >  CCl3COOH   >  CHCl2COOH   >  NO2-CH2COOH   >  NC-CH2COOH  >  F-CH2COOH  > Cl-CH2COOH > 
Br-CH2COOH HCOOH > Cl-CH2-CH2-COOH  > C6H5COOH  > C6H5-CH2-COOH  > CH3COOH  > CH3CH2COOH 

uksV %;fn dkcksZfDlfyd lewg tks lh/ks Qsfuy ;k okbfuy lewg ls tqMsa gks vEyrk esa o`f} gksrh gS D;ksafd okbfuy 
lewg dk sp2 dkcZu mPp fo|qr_.kh gksrk gS  
oy; ij bys0 viu;d lewg dh mifLFkfr vEyrk dks c<krh gS tcfd bys0 foekspd@nkrk vEyrk ?kVkrs gSA 
   tSls %  4&ukbVªkscsUtkWbd vEYk  > csUtkWbd vEYk  > 4&esFkkWDlhcsUtkWbd vEYk   

1) ,ugkMªkbM dk fojpu % CH3-CO-OH   +   H-OOC-CH3  
 H2SO4 +  Δ   
�⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CO-OOC-CH3   

2) ,LVjhdj.k % R-CO-OH + H-OR’ 
 ACID   
�⎯⎯⎯�  R-COOR’  +  2H2O     

3) 3R-COOH  + PCl3  → 3R- CO-Cl   + H3PO3    ;    R-COOH  + PCl5 →R- CO-Cl  + POCl3 + HCl  ;  R-COOH  + SOCl2 → R- CO-Cl   + SO2 + HCl   

4) veksfu;k ds lkFk %  R-COO-H  + NH3   
            
�⎯⎯�  R-COO-NH4   

 ∆  [−H2O]  
�⎯⎯⎯⎯⎯⎯�   R-CO-NH2   

FkSfyd vEYk +  NH3   
           
�⎯� veksfu;e FkSysV 

 Δ −H2O   
�⎯⎯⎯⎯⎯� FkSysekbM 

 Δ −NH3   
�⎯⎯⎯⎯⎯� FkSyhekbM 

5) vip;u % R-COOH + 4H 
 (i)LiAlH4  or  Diborane  (ii) H3O+   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-CH2-OH  +  H2O     

6) fodkcksZfDlfydj.k¼lksMk ykbe NaOH + CaO [3:1] }kjk½ % R-COONa  
 Soda lime  +  HEAT   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R- H  + Na2CO3 

dksYcs oS|qr vi?kVu fodkcksZfDlfydj.k % 2CH3-COONa +  2H2O  
 Electrolysis   
�⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CH3 + 2CO2  +  H2  +2NaOH 

 



 

11 
 PREPARED  & EDITED  BY  BR JANGID  LECTURER [ CHEMISTRY ]    jangid2005@gmail.com   97850-86690 

7) gsy&oksykMZ tsfyaLdh vfHk0¼gSykstuhdj.k½ %  𝛼 H  izfrLFkkiu vfHkfdz;k  

𝛼 H  ;qDr dkcksZfDlfyd vEy ;g vfHk0 nsrs gS ijarq HCOOH  ;g vfHk0 ugh nsrk gS  

R-CH2-COOH   +   Cl2/Br2  
 red P   
�⎯⎯⎯�  R-CH(Cl)-COOH  

 Cl2   
�⎯�  R-C(Cl)2-COOH  +  HCl  

8) oy; izfrLFkkiu % C6H5-COOH 
  conc HNO3 +  H2SO   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� m-nitrobenzoic acid  ;  C6H5-COOH 

  Br−Br/FeBr3   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�m-bromobenzoic acid 

uksV % ,sjkseSfVd dkcksZfDlfyd vEYk bysDVªkWujkxh izfrLFkkiu n”kkZrs D;ksafd buesa oy; ij dkcksZfDlfyd 
lewg fuf’dz;d ,oa esVk funs”khZ dk dk;Z djrk gSA 
uksV % ,sjkseSfVd dkcksZfDlfyd vEYk QzhMsy dzkIV vfHk0 ugh nsrs gS D;ksfd dkcksZfDly ,d fuf’dz;d lewg gS 
,oa yqbZl vEYk AlCl3  ls vkcaf/kr gks tkrk gSA 
 

 mi;ksx % gSDlsuMkbZvkWbd vEYk }kjk ukbyksu&6]6 cgqyd cuk;k tkrk gS] foyk;d ds :Ik esa ,sFksukWbd vEYk] 
[kk| esa fljdk] lksfM;e csUtks,V ijhj{kd ds :Ik esa rFkk mPprj olk vEyks ls lkcqu cuk;k tkrk gSA  

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

13 ,sehu 
 veksfu;k ds ,sfYdy O;wRiUu] ,sehu gksrs gSA tSls % CH3-NH2    ;     C6H5-NH2    ;     CH3-NH-CH3    ;     (CH3)3-N  
 ,sehu dh lajpuk % ukbVªkstu dk ladj.k sp3 ] f=la;ksth] ,d vlgHkkftr bys0 ;qXe] vkd`fr % f=dks.kh fijSfeMh 
 oxhZdj.k % ,sfYdy izfrLFkkih ds la[;kuqlkj & izkFkfed (10) CH3-NH2  ;   f}rh;d(20) CH3-NH-CH3   ;  r`rh;d(30) (CH3)3-N 

,sfYdy lewg ds izdkj@izdkj vuqlkj 10  & 20  ,sehu &   ljy ,sehu CH3-NH-CH3    ;     fefJr ,sehu C2H5-NH-CH3     
 ,ehuksa dk fojpu %  

(1) ukbVªks ;kSfxd }kjk %  CH3-CH2-NO2  +  6[H]   
 Ni(SPONGY) OR Pt/Pd +H2   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CH2-NH2   +  2H2O   

   C6H5-NO2  +  6[H]   
 Ni(SPONGY) OR Pt/Pd +H2   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  C6H5-NH2  +  2H2O   

C6H5-NO2  +  6[H]   
 Sn/Fe +  HCl  
�⎯⎯⎯⎯⎯⎯⎯⎯�  C6H5-NH2  +  2H2O   

uksV % jn~nh yksgs o HCl }kjk vip;u dks izkFkfedrk nh tkrh gS D;ksafd vfHkfdz;k esa cuk FeCl2 tyvi?kfVr 
gksdj HCl nsrk gS vr% vfHk0 izkjaHk djus gsrq HCl dh vYi ek=k gh Ik;kZIr gksrh gSA 

(2) gkWQeku veksuhvi?kVu % NH3(alcoholic solution)  + R-X 
 SN  
�⎯�R-NH3

+ X- ¼NH3  }kjk C-X vkc/k ds fonyu dks veksuhvi?kVu½ 

R-I + H-NH2 
+R−I 
�⎯⎯� R-NH2  

+R−I  
�⎯⎯⎯�  R-NH-R 

+R−I  
�⎯⎯⎯�  (R)3-N: 

+R−I  
�⎯⎯⎯�  (R)4-N+ I-¼ prq’d veksfu;e yo.k½ 

UkksV %  ;g vfHk0 ukfHkdLusgh izfrLFkkiu dh fdz;kfof/k dk ikyu djrh gS ,oa N: ukfHkdLusgh dk dk;Z djrk gS 
    bl fof/k ls ,ehuksa dk feJ.k izkIr gksrk gS ftldk vklkuh ls i`FkDdj.k laHko ugha A  
     ;fn veksfu;k vkf/kD; es RkFkk ,sfYdy gSykbM vYi ek=k esa ysus ij izkFkfed ,ehu eq[; mRikn curk gSA 

(3) vip;u }kjk % CH3-C≡N   +  4[H] 
 Ni(SPONGY)+ H2  / LiAlH4   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CH2-NH2     ;    CH3-N≡C  +  4[H] 

 LiAlH4   
�⎯⎯⎯⎯�  CH3-NH-CH3   

EksafM;l vip;u % CH3-C≡N   +  4[H]    
 Na +Ethanol    
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CH2-NH2   

(4) CH3-CO-NH2   +  4[H] 
  LiAlH4 + ETHER   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CH2-NH2  +  H2O  ;   CH3-CO-NH-CH3   +  4[H] 

  LiAlH4 + ETHER   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-CH2-NH-CH3   +  H2O  

(5) xzsfc;y FksfyekbM vfHkfdz;k }kjk % FkSfyd vEYk 
 −H2O  
�⎯⎯⎯� FkSfyd ,sugkbMªkbM 

  NH3  
�⎯⎯� FkSfyekbM 

  KOH(alc)  
�⎯⎯⎯⎯⎯⎯�  ikSVsf”k;e 

FkSfyekbM 
  R−X 
�⎯⎯�  N-,sfYdy FkSfyekbM  

  NaOH + H2O  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯�   ,sYdsuSehu¼izkFkfed ,sehu½ +  FkSfyd vEYk dk lks0 yo.k 

(6) gkWQeku czkse,ekbM fuEuhdj.k@voueu % R-CO-NH2 +  Br2 + 4NaOH  
  HEAT   
�⎯⎯⎯⎯�  R -NH2  + 2NaBr  +  Na2CO3  + 2H2O   

 
 HkkSfrd xq.k % foys;rk % fuEurj ,sehu ty esa foys;] ty ds lkFk ,sehu H ca/k cukrs gSA 

tyfojkxh Hkkx ,sfYdy@dkcZu dh la[;k c<us ;k v.kqHkkj c<us ij ,sehuksa dh ty esa foys;rk ?kVrh gSA 
foys;rk % 10 > 20 > 30  (ty fojkxh ,sfYdy Hkkx ,oa v.kqHkkj ↑  H ca/k cukus dh izof̀r ↑ ty esa foys;rk ↑ vr% DoFkukad ↑) 
gkbMªkstu vkca/ku ds vk/kkj ij varjkf.od la?kVu dk dze % izkFkfed > f}rh;d > rr̀h;d 
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 jklk;fud xq.k % ,sehuksa esa ukbVªkstu ij mifLFkr lp rFkk N dh la[;k budk vfHkfdz;k iFk fu/kkZfjr djrs gSA 
(1) ,sehuks dk {kkjdh; O;ogkj % ukbVªkstu ij mifLFkr lp ds dkj.k ,ehu yqbZl {kkjd gksrs gS 
• veksfu;k  +  ty → veksfu;e gkbMªkWDlkbM dk {kkjh; foy;u 

• ,sYdsu ,ehu  +  ty → ,sfYdy veksfu;e gkbMªkWDlkbM dk {kkjh; foy;u    

R-NH2  +  H-X  →  [R-NH3
+] X-      ;    [R-NH3

+] X-   +  NaOH  →   R-NH2  +   NaX   +  H2O 
C6H5-NH2  +  H-Cl  →  [C6H5-NH3

+] Cl- 
• ty esa vfoys; v{kkjdh; dkcZfud ;kSfxdksa dks ,sehu ls i`Fkd djus dk vk/kkj ,sehu yo.k dh ty esa 

foys;”khyrk fdarq dkcZfud foyk;dksa es vfoys;rk gSA 
• ,sehu dk tyh; fo;kstu % R-NH2  + H2O  ⇌  R-NH3

+    +   OH-    

• {kkj fo;kstu fLFkjkad %  Kb  =  [R−NH3+][OH−]
[R−NH2]

      ;    pKb  =  -logKb     ;      Kb ↑    pKb ↓   {kkjdrk ↑ 

• ,sehu] vEyksa dks lp nsdj muls izksVkWu xzg.k djds ftruk vf/kd LFkk;h /kuk;u cukrk gS mldh {kkjdrk mruh gh vf/kd gksxhA 

 ,sfYdy ,sehu] veksfu;k ls izcy {kkjd gksrs gS %   

,sfYdy lewg dk +I izHkko¼bys0 foekspd@izfrd’khZ½  α  N ij bys0 ?kuRo  α   N  }kjk lp nsus dh izo`fr ↑ {kkjdrk ↑ 
 ,SfyQsfVd ,ehuksa dh {kkjh;rk %  

 xSlh; izkoLFkk ,oa vtyh; foyk;dksa¼Dyksjks cSathu½ % 30 > 20 > 10 > NH3    [ R lewg  α   N dh lp nkrk izòfr α {kkjdrk ] 

 tyh; izkOkLFkk esa pkb  ekuksa ds vk/kkj ij {kkjdrk dze % 20 > 10 > 30 > NH3   
 ,sehuksa dk ty esa foyk;d;kstu] izfrLFkkih veksfu;e /kuk;u ds vkdkj ds O;wRdzekuqikrh gksrk gS  10 > 20 >  30 
 ,sehuksa dh {kkjdrk] ty esa foyk;d;kstu }kjk izfrLFkkih veksfu;e /kuk;u ds LFkk;hRo ds lekuqikrh gksrk gSA  
 tyh; foy;u esa ,sfFky ,sehu dh {kkjdrk dze % (C2H5)2NH   >  (C2H5)3N   > C2H5-NH2  > NH3   

 tyh; foy;u esa esfFky ,sehu dh {kkjdrk dze % (CH3)2NH   >  CH3-NH2  >  (CH3)3N   >  NH3    

 ,SjksesfVd ,ehu tSls % ,uhfyu] veksfu;k rFkk ,sfYdy ,ehu ls Hkh nqcZy {kkjh; gksrs gSA 
,suhfyu esa vuqukn ds dkj.k N ij mifLFkr lp vuqukn esa Hkkx ysdj foLFkkuhdr̀ gks tkrk gS vr% nkrk izo`fr ?kVsxhA  

,sfuyhu dh {kkjdrk c<kus okys lewg % bys0 foekspd@izfrd’khZ lewg tSls   –OCH3 ,  -CH3  
,sfuyhu dh {kkjdrk ?kVkus okys lewg % bys0 viu;d@vkd’̀khZ lewg tSls   –NO2 ,   -SO3H  ,  -COOH ,  -X  

(2) ,sfYdyhdj.k % R-NH2 
+RI & −HI 
�⎯⎯⎯⎯⎯⎯� R2-NH 

+RI & −HI 
�⎯⎯⎯⎯⎯⎯� R3-N: 

+RI   
�⎯⎯� [R4-N+] I-    VsVªk ,sfYdy veksfu;e vk;ksMkbM¼prq’d yo.k½    

(3) ,sflyhdj.k % R-NH-H + Cl-CO-CH3  
−HCl   
�⎯⎯⎯� R-NH-CO-CH3       ;     R2-N-H + Cl-CO-CH3  

−HCl   
�⎯⎯⎯� R2-N-CO-CH3    [30   NO RX

n] 

(4) cSatkWbYku¼”kkWVu ckWeSu vfHk0½ % CH3-NH-H + Cl-CO- C6H5  
−HCl   
�⎯⎯⎯� CH3-NH-CO- C6H5          

(5) dkfcZy,sehu vfHkfdz;k¼vkblks lk;ukbM ijh{k.k½ % CH3-NH2 + CHCl3 + 3KOH    
  ∆   
��  CH3-NC   +  3KCl  +  3H2O          

(6) ukbVªl vEYk ds lkFk ¼ NaNO2  +  HCl  =  HNO2½ %  

[10 amine]  ;  CH3-NH2  +  HNO2   
  ∆   
��   CH3-OH   +  N2  +  H2O         ;     C6H5-NH2 + HNO2  

  ∆   
��  C6H5-N2

+Cl-  + NaCl + 2H2O       

[20 amine]  ;  (CH3)2-NH  +  HNO2   
  ∆   
��   (CH3)2-N-N=O  +  H2O       

[30 amine]  ;  (CH3)3-N  +  HNO2   
  ∆   
��   [(CH3)3-NH]+ NO2

-         
(7) ,sfjy lYQksfuy DyksjkbM ¼fgUlcxZ vfHkdeZd½ ds lkFk % ,sehu +  C6H5-SO2Cl  →  lYQksuSekbM 

C6H5-SO2-Cl  +  H-NH-C2H5   
 −HCl   
�⎯⎯⎯�  C6H5-SO2-NH-C2H5     ¼izcy vEyh; vr% {kkj esa foys;½   

C6H5-SO2-Cl  +  H-N-(C2H5)2   
 −HCl   
�⎯⎯⎯�  C6H5-SO2- N-(C2H5)2  ¼vEyh; ugh vr% {kkj esa vfoys;½  

uksV % r`rh;d ,sehu csUthulYQksfuy DyksjkbM ls vfHkfdz;k ugh djrs gS] mDr vfHkfdz;k ,sehuksa ds feJ.k esa ,sehuks dh igpku rFkk 
muds i`FkDdj.k esa mi;ksxh gSA  

(8) bysDVªkWujkxh izfrLFkkiu % ,sfuyhu esa -NH2  lewg ds vuqukn izHkko ls vkWFkksZ o iSjk fLFkfr;ksa ij mPp bys0 ?kuRo 
mRiUu gksus ls bys0jkxh dk vkdze.k vklu gksxk vr% -NH2  lewg vkWFkksZ o iSjk funsZ”kh ,oa mPp lfdz;d gksrk gSA 

czksehuhdj.k %   C6H5-NH2  + 3Br2  
  WATER  
�⎯⎯⎯⎯⎯�  2,4,6- tribromo aniline  + 3HBr 

C6H5-NH2  + (CH3CO)2O  
  PY+Br2/ACETIC ACID  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  4- bromo aniline ¼,sflfVyu }kjk ,sehu lewg dk ijhj{k.k½ 
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ukbVªhdj.k %  C6H5-NH2  + HNO3  
  sulphuric acid  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  4- nitro aniline(51%)  +  3- nitro aniline(47%)    +  2- nitro aniline(2%)    

C6H5-NH2  + (CH3CO)2O  
  PY+HNO3 +H2SO4  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  4- nitro aniline  ¼,sflfVyu }kjk ,sehu lewg dk ijhj{k.k½ 

lYQksus”ku % C6H5-NH2   
  sulphuric acid  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  Sulphanilic acid  ⇌ Zwitor ion[amphoteric ion]     

uksV % ,suhfyu QzhMsy dzkIV vfHk0¼,sfYdyu o ,slhfVyu½ ugh nsrs gS D;ksafd ds AlCl3 lkFk ,suhfyu yo.k cuk ysrk gS 
 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
MkbZ,stksfu;e yo.k 

 Mkb,stksfu;e yo.k dk lkekU; lw= % Ar-N2
+ X-      [ Ar = Aryl ,  N2

+ = diazonium]   [ X = Cl- ,  HSO4
-  ,  BF4

- ,  NO3
-]    

 CkSathu MkbZ ,stksfu;e DyksjkbM [BDC] dk lw= % C6H5-N2
+Cl-       

 BDC dk fojpu¼Mkb,stksVhdj.k vfHkfdz;k½ % C6H5-NH2  +  HNO2  
 NaNO2 +HCl   [ 273K−278K]  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�    C6H5-N2

+Cl-   + NaCl +  2H2O    
,ehu lewg dk MkbZ,stks lewg }kjk izfrLFkkiu ls MkbZ,stksfu;e yo.k dk fuekZ.k gksuk MkbZ,stksVhdj.k dgykrk gSA 

 HkkSfrd xq.k % cSathu MkbZ,stksfu;e DyksjkbM jaxghu] fdzLVyh; Bksl] ty esa foys; rFkk B.Ms esa LFkk;h gksrk gS] ijUrq xEkZ ty¼Hkki½ ls 
fdz;k dj fo?kfVr gks tkrk gS vr% fge”khfrr foy;u esa gh vfHkd̀r gksrk gSA  

 cSathu MkbZ,stksfu;e DyksjkbM jklk;fud xq.k %  
(1) ukbVªkstu izfrLFkkiu vfHkfdz;k,a %  
 lSaMek;j vfHk0 % C6H5-N2

+Cl-  + HCl  +  Cu2Cl2  
        
�� C6H5-Cl  +  N2    ;    C6H5-N2

+Cl- + HBr  + Cu2Br2  
         
�⎯� C6H5-Br + N2   

 XkkVjekWu vfHk0 % C6H5-N2
+Cl-  + HCl   

    Cu +  ∆    
�⎯⎯⎯⎯⎯⎯�  C6H5-Cl  +  N2    ;    C6H5-N2

+Cl- + HBr   
    Cu +  ∆    
�⎯⎯⎯⎯⎯⎯�  C6H5-Br + N2     

 vk;ksMkscSathu izkIr djuk % C6H5-N2
+Cl-  + KI(aq)  

    ∆    
�⎯�  C6H5-l  +  N2  + KCl    

 ckYt “kheku vfHkfdz;k % C6H5-N2
+Cl-  + HBF4  

  −HCl    
�⎯⎯⎯⎯�  C6H5-N2

+BF4  
   ∆    
�⎯�  C6H5-F  +  N2  + BF3     

 BDC dk vkWDlhdj.k % C6H5-N2
+Cl-  +  H3PO2  +  H2O  

     ∆    
�⎯⎯�  C6H6  +  N2  + HCl   

 BDC }kjk fQukWy dk fuekZ.k % C6H5-N2
+Cl-  + H-OH(ok’i)  

     ∆    
�⎯⎯�  C6H5-OH  +  N2  + HCl  

 UkkbVªks lewg }kjk izfrLFkkiu % C6H5-N2
+Cl-  + HBF4  

  −HCl    
�⎯⎯⎯⎯�  C6H5-N2

+BF4  
NaNO2 +Cu+HEAT    
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  C6H5-NO2  +  N2  + NaBF4     

 BDC dk UkkbVªhdj.k % C6H5-N2
+Cl-  + NaNO2(aq)  

    Cu (s) +  ∆    
�⎯⎯⎯⎯⎯⎯⎯⎯�  C6H5-NO2  +  N2  + NaCl  

(2) MkbZ,stks lewg ifjjf{kr vfHkfdz;k,a %  ;qXeu vfHkfdz;k,a %  

• ,suhyhu ds lkFk ;qXeu % C6H5-N2
+Cl-  +  C6H5-NH2   

 −HCl   
�⎯⎯⎯�  C6H5-N=N-C6H4-NH2  [p-,sehuks ,stkscSathu¼ihyk jatd½]   

• fQukWYk ds lkFk ;qXeu % C6H5-N2
+Cl-  +  C6H5-OH   

 −HCl   
�⎯⎯⎯�  C6H5-N=N-C6H4-OH      [p-gkbMªkWDlh ,stkscSathu¼ukjaxh jatd½] 

• BDC dk β- usIFkkWy ds lkFk ;qXeu % C6H5-N2
+Cl-  +  β- usIFkkWy  

 −HCl   
�⎯⎯⎯�  β- usIFkkWy  [Qsfuy ,stks β- usIFkkWy ¼yky jatd½] 

egRo % ,SjkseSfVd izfrLFkkih tks lh/ks cSathu ls izkIr ugha gksrs gS] mUgsa BDC }kjk vklkuh ls cuk;k tk ldrk gSA 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

vfrfjDRk fcanq & 

1- ,ehuksa esa vkjksgj.k ¼ Ascending ½ % CH3-NH2  
 HNO2  
�⎯⎯⎯� CH3-OH 

  PCl5   
�⎯⎯⎯� CH3-Cl 

 KCN 
�⎯⎯� CH3-CN 

 4[H] Na+EHTENOL  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� CH3-CH2-NH2             

2- ,ehuksa esa vojksgj.k ¼ Descending ½ %  

CH3-CH2-NH2  
 HNO2  
�⎯⎯⎯� CH3-CH2-OH   

  [O]   
�⎯⎯� CH3-COOH  

 NaOH 
�⎯⎯⎯� CH3-COONa  

 SODA LIME+ ∆  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH4 

 𝐶𝐶2  ℎ𝑣  
�⎯⎯⎯⎯�  CH3-Cl  

 NH3  
�⎯⎯�  CH3-NH2 

3- IkzkFkfed] f}rh;d rFkk r̀rh;d ,ehuksa esa foHksn %  
ijh{k.k ;k vfHkdeZd izkFkfed ,ehu f}rh;d ,ehu Rk`rh;d ,ehu 
dkfcZu ,ehu ijh{k.k rh{.k nqxZa/k izkIRk dksbZ fdz;k ugha dksbZ fdz;k ugha 
dkcZu MkbZ lYQkbM eLVMZ vkW;y ijh{k.k dkcsZfed vEYk O;wRiUu dksbZ fdz;k ugha 
fgUlcxZ vfHkdeZd lYQksuSekbM curk gS lYQksuSekbM curk gS dksbZ fdz;k ugha 

ukbVªl vEy ukbVªkstu xSl nsrs gS yhcjeku ijh{k.k dksbZ fdz;k ugha 
 

 gqUlMhdj vfHkfdz;k¼fodkcksZfDlyhdr̀ czksehuhdj.k½  %  R-COOAg +  Br-Br    
CCl4  
�⎯⎯�   R-Br  +   AgBr   +  CO2 ↑                  

 fVYMsu vfHkdeZd ds lkFk ¼ukbVªksfly DyksjkbM NOCl½  %  R-N-H2 + Cl-N=O   
   ∆    
�⎯�  R-Cl   +  H2O  +   N2 ↑   

 LVhQUl vip;u vfHkfdz;k :   R-C≡N   
    Sn + HCl +WATER   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  R-CHO 
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 ,YdksgkWyksa dk vkjksgj.k ¼fuEu ltkr → mPp ltkr½ % esFksukWy ls ,sFksukWy izkIr djuk 

CH3-OH        SOCl2/PCl3/PCl5/ZnCl2 +HCl     
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH3-Cl    KCN  

�⎯⎯⎯�  CH3-C≡N  
 4[H]  
�⎯⎯� CH3-CH2-NH2 

 NOCl  
�⎯⎯⎯� CH3-CH2-Cl    

 KOH  
�⎯⎯� CH3-CH2-OH    

CH3-OH    P+Br2   
�⎯⎯⎯⎯�  CH3-Br    KCN  

�⎯⎯⎯�  CH3-C≡N  
 HYDROLYSIS   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯� CH3-COOH 

  Ca(OH)2  
�⎯⎯⎯⎯⎯⎯� (CH3COO)2Ca    

 DRY DISTILATION  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� CH3-CHO 

  2[H]  
�⎯⎯⎯�  CH3-CH2-OH   

     
 ,YdksgkWyksa dk vOkjksgj.k ¼mPp ltkr → fuEu ltkr½ % ,sFksukWy ls esFksukWy izkIr djuk 

CH3-CH2-OH         ALUMINA/SULPHURICACID     
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  CH2=CH2    OZONE  

�⎯⎯⎯⎯⎯�  OZONOIDE  
 Zn+WATER  
�⎯⎯⎯⎯⎯⎯⎯⎯� 2H-CHO 

 2[H]  
�⎯⎯� 2CH3-OH      

CH3-CH2-OH  
  [O]   
�⎯⎯�  CH3-CHO    [O]  

�⎯�  CH3-COOH  
 NH4OH   
�⎯⎯⎯⎯⎯� CH3-COONH4 

  HEAT  
�⎯⎯⎯� CH3CONH2  

 KOH+Br WATER [HBAR]  
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯� CH3-NH2 

  OH−N=O  
�⎯⎯⎯⎯⎯⎯⎯�  CH3-OH   

    
 okW”k % ,sFksukWy dk 10-15% foy;u 

 ifj”kq) ,sYdksgkWYk % “kr~&izfr”kr ,sFksukWy (100%)  

 ifj”kksf/kr ,sYdksgkWYk % ,sFksukWy (95%)  +  ty (5%) dk feJ.k  

 ikoj ,sYdksgkWYk % isVªkWy esa cSathu rFkk bZFkj ds lkFk ,FksukWy dk feJ.k “kfDr mRiknu esa mi;ksxhA  

 fodf̀rd`r ,sYdksgkWy % ifj”kksf/kr ,YdksgkWy + esFksukWy@jatd@fifjMhu feykdj ihus v;ksX; cukuk  
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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