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JEE-Chemistry Handbook
!

H=H Z/Pt Ni, Pd Zn-Cu couple BEEOH

“ “ Zn/Ac. OF, Zn—NaOH
Raney N/250 C
Sabatier Sanderens Reduction
Transfer I—IZN—N[—IZ /HQ,
Hydrogenation GG L=Cr L

Br—CH—CH,

B—R(1 &2)

B—R 2 &3)

@ /Pd—C/A

R—G—IZ—G_L P 1) Na/EL,O B_R
@ +CO =G a—;—a—lz—a—g R'—X R.Zn
l ! (Frankland reaction)
_ /H,C-C-OH/HO
a1 —aEal Bl > /Red
H B HO—CH,—CH,
(R 1.2 r,ydlc) F\’ZQJI_J (Corey house synthesis)
[
HI/Red P. H ay,
I
H,/Red P. HC—C aH,
? O
GIE—Cc—R
3OC NFLNH, /EXO Na (i kisner redhction) H/Bd P HO—C—OH,
I
H,C-C-OH NaOHCaO/A
Kolbes electrdysis AlLC,
HC—C—ON — AI(OH)
O
saq, x,

a1—ai—a H—O1—X[F>O,>Br,>L)

H—a—A[5.0: 3.8:1]

@>2>1) H—CH—SOH« 122 SO,

N

> (H,—O-1—Br [1600:82:1]

Z

NG 4 Yt HNO, . L P
GH—NO, + H—O1—NO, 50,400 o) aL—ai—1
Cr,0,/A1,0,
Aromatization : C 2 @ C\ Cr,03/A1,04 @—CH
500 C 500 C
Isomerization :
Anh AICI, Anh AlCI, Anh AICI M
n CH,(CH,).CH, —
A —> | CHL{CH, HCI JCHL(CH ) CH e
(Triptane) (2,2,3-trimethyl butane) Isooctane
Combustion : Pyrolysis:
3n+1
CH, .+ n2 0, %:9® nCO, +(n+1)H,0 2CH, — CH, — CH, %% CH, — CH = CH, +CH, — CH, +CH, +H,
CH, +20, ® CO, +2H,0 CH, — CH, — CH, — CH, 3/4%15%@@ CH, — CH, — CH =CH,

CH, — CH, +%o2 ® 2CO0, +3H,0

/%/"'/%4./4./

Insertion: QINA L O, Cutibe
CH—CH~H 7 & o> CH—CH—CH— CHFSH
[l
o=y, = aE—C—H
N/Steam > COH,
H-C=N
axidation: Cll—g Y |
H3C—(IZ—H HSC—('Z—OH
a, at
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JEE-Chemistry Handbook

Nutshell Preparation of

R-CLi— H,SO,/A or
6_1 H,PO,/A or
ALO,/A
>|< Alc. KOH

R-GH;—CH, X

(XA, Br,)—>Satzeff Rule

x X Zn dust

Al KENE

R-CH-(H,
(CHa)

H,/PdBaSO,

Lindlar Catalyst HCCGC O
(cis Alkene)

Na/Liq. NH,

HC-CC-aH,

Birch Reduction
(trans Alkene)

H
SI (yl ) |
Ph CI_]2 ides)

R-CH—OH,

~C-C-OK®
Ho

X
R~ G_IZ G_I For ngher Alkene
X
H O
R- C— C— C}( Kolbe electrolysis

Eimination Reaction
El, 2 &EI(CB

B H

[ o 1

HC O CH—OH,

B I B
I

G CCR
Rrose &0 GHR
®—
Hoffrmenn Rule (0_13—0_12)41\(]_1
HC=a+A

'

HC- GH=CH-H,
more substituted
alkene is major product

:

Satzeff Rule
@ LBr, 4, OTs, OBS
in presence of base
OH/ MeO / EO
(Ale. KOH)
6:1 (trans to cis)
Y : OH/Conc. HSO,/A
. OH/H,PO,/A
- OH/ALO,/A
: OH/P,O, or ZnQl,/A

HC G GH=H,
Least substituted alkene
is major product

Hoffrman Rule

: In presence of bulky base
: When more bulky groups
are presert around B(O

: When v, isJIr\IIVIe/CI—I/A
. SR,/B /A
+
IRA
o
:F/ Base
: Puralysis of ester

Y : OH/ThQ,/A
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JEE-Chemistry Handbook

Nutshell reaction of Alkene

» a Br <4+
i a,/500 C - !
L, al=a, «——— 3 |G_]2
OH Br
o SeO, B, H
aL,at—al, <——— HCOaL— o] CI)-H
H Y
e aiN, \+/ HC-GH-CH,
H, A Br
\ / Anti addition of Br, qa
g ALSO, ds - dl. dibromide NaCl ¢ —CH
Isomerization 4205—3004)2 trans —meso dibromide HC- Gt i
Br
) o * Regioselectively :
(Comrbustion) CO,+H,O ,Aiz. Markownikoff Rule (MR) K !
L2 HCoai-a,
Br
H OH
BH,/THF H,0,/NaOH o
—>
B e & 3 @ ;H a).B HC-CHCH,
(-] — — |
HC-CH-O51 HLO/ACH |
a - — > HCOQFaLH
Br—Q
(ML= « 2|
HC-a1-aL B D,0/ACOD s
IO 5- o+ HCal-apD
A—Br
HC- G- B
(IJ - o+
3 AQ—N=0 OsO,/NaHSO, _ .
HsC_CH_CHz_N—O‘ﬁ or dil. Alk. KMnO, o oH Sy“addmm)dd
HC-CH-G-a H-o-da (Bayer's Reagent) e G_I_ b :;: S>d (d(iol))
I O
OH Y20,/Ag/A / \ H/HO'S ¢H
- X~ - « Hx | [erRcoop HCOI-al———— HC ai-ad,
Hf at HC OO, pram Epoxidation OH
(Markownikoff Rule) (Anti addition)
O,
Intermediate :carbocation O_H H/H,O O (@] 7\
(thus rearrangerment ocar's)y FLC— O_I_CI—IS < o, [ 1 ]_Isc_o_l H,
Rate EAR : R,C=CR, > R,C-CHR > RCH-CHR > R—(H-CH,> CH,~CH, > HC—aT—a, I |
: 2 2 p OoO—O
H
Anti Markownikoff Rule ! H=Br o Q (o)
e (- V/Zn
(Peroxide Effect) HC - R—O-O—-R HC EI—H + H EI—H :ZM s
H
O—H o ch—(1<—/ Q@ . .Cé) orp O
H N Ha(OAQ), HCCH™T HC ]
I [— ——
HCe-a— i e— (JP@OAC OH LiAH,
HeoAC o H,C-C-H + HC OH
NeBH, I H
HC—ai—ai, MR) H o
O, | I [
Q KMnO4/H coco, - HE A,
H,C-C-OH-QO,+H,O QOOH
= CO+H,f | |
——— HC -G,
T o i @ R -
HC-GC-R— HC- GO+ R- C-oH HPO ® co =0
H . Ccara,— s HCai—ai
COHO Hy ™
O, OH
ol NBS i OH,
L aQFaLe—— | HC-CH-CH,

(1 0
(ai—ara)
a»
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Nutshell Preparation of Alkyne

H,O

B Br
| | (i) Ale. KOH

H-C=C-H(CH,,,)
or
R—C=C—H

or
R—C=C—R

Kolbe's electrolysis
— 2T

CaC,

Hectric arc/1200 C
Berthelots process

2C+H,

oK
G1—COOK
H-C=C—R

s- st

CHMl

TR H-C=C-R

Isomerization

NG BRI

o g

liq. Paraffin

Nutshell reaction of Alkyne

¥ i i
X
R-C-C-He P -R-C=C-H -
X H X
Markownikoff rule
B Br
| -
R-COy OBre—— —R-QFH «——  ||R-C=C-H
o persde or CH)
I HO > R-C=C-R
o He /diLHSO,
— C— (H==R—-C R —C—
R—C—QH; Ol o R c\—/c H l —
Ho' R—C-OCu
Red ppt.
o
o 0y
R-C—C—H 5
I I %
S
R-C—O—H*+ H-C—OH HO,
7
(Lovisit)) CHE HASCL +—— >
O OH
I | Hoa

HC-C-aO" yco-c=ara«——

Hy/Ni i
[ RORaLTearay

H,/Pd
—————————— R— - .
BaSO, R—OH=G1—R (@9
Na/Liq. NH,
Birch reduction R—CH=G1R (trans)
Na/Liq. NH, - e
T "R-C=QN\a’ (for terminal Alkyne)
Amm AgNO, - e
> R—C=CAg (whiteppt)
55+ e
—————> R—C=QVhBr+rR-H

OXIDATION
Alk. KMnO, Q¢
> HOCCOH
® (@]
KMnO, Il (@]
O, s CoH O,
H-CC-H
1 9
SO, H-C-CH
H-CCH
Alk. KMnO, TR, aqa a
H,C-C-C-OH NEYe] HCGOHCGCH— #
4
Ko/ HC g OH+H C-OH-2>=HC (g OH+CO, Qua,/NHA O
> -C- -C- —_— -C- > L _ _
HoGoH © T mesecen
), I
HC-C-C-H
KMnO,/H' G
Koot 2HCC-OH
HC-CGC-a, ofe
=% . HCCCal
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JEE-Chemistry Handbook

Nutshell Preparation of ALKYIL. HALIDE

1 —A> praong heating 2 (ROH)— 5 mins;
Pa HA White turbidity immediately (3 R-O-H)
HO+POQ+CH;- GH;— A . HC-aL-a
+ S —Q HBr 48% —
LPO; 5 2 NaBr+H,SO, HCOL B 5, Akeng
HPO+CH;- G, Br HGTY) oy - CH5— T (6 = Alkene)

HPO+OH (Hs— 1
HO+SO,+CH- G- A - @

H,C-GH;- AN

a, Nal
HC- O4-H 17> H,C G4 A4 —>H.C G| Finkelstein Reaction)

qa,
H,C-00Ag — > H,CBr+Q0, T +AgBr | (Hunsdiecker Reaction)

o
AgF _
HC- Oy A o> HC- G F (Swart reaction)

Nudeophilic substitution)
Finkelstein Nel OH

Reaction I_%C_ G_IZ_I Acetone Aq KOH I_Isc_ O_Iz_ OH
NG S Moist Ag,O
C-CH; N=C=O =
M . 3251 | KON -Gy CEN
Corey howse |y & OHy OHy OHL (D00 52 RCapn=C
. .
synthesis o o [ KONO 1y c-aH; O-N=0O
L o
C- O, O-C— O, JHECT 7 OAg /
HC G af loaon-o | 4y —N;
HC G5 SONa o N5 | o
S (L— Na S 7
C- S -— NaNO, 2
HC LS aL-a, . s nc-apN

I—%C‘G—IZ—N:C:S 4—A§SCN CHCH,ONa* o
—W—’I—I‘gC‘O—IZ—O'O—IZ—G—IS (R—Br—>1)

(@]
W\ (@]
CcC—C [ NaSH
i, (CHO-O, aNa —\ O L—COL—Br )— o HC G, —SH
HC- O CH -

CH. SNa
/,C_H <:S . —I:P%L’HSC-O—IQ—S—G—I&
o N ) | e THC-GHENH, (1)
carl Y o
o S @C\M T ewes TG OL NG GL(2)
o P
] C [( L
Gabriel (& o, o S AN @GELaDNE)
synthesnsde - I_%C O_IZN_IZ H;O —Eth_F Et;NBr
o HOAL «— w”ﬁl\t H,C O NeNN
H—C=CNa I_ISC_G_IZ_CEC_H

Wtz Na
reaction I_Ig,c_ G_]z_ G_IQ_ O_]s Et,O

C—C=CNa"
@_& I HC- G5 CEC-GH,
Wrtz-Fittig _
Reaction | 5C CHZ@ Na/EL,O RO s oG H
EC Al Q A (1,2 not3 R—X)
-C. lation 1—CH -—
@ NaBH,/EIOH—>2 &3 not 1 R—X |
Mg/Et,O
Mg 5 ZnCucouple /BOH 0
O [ Zodl O e EOH T 5C T

H,C—C—NNa

HC-OHy NH-C-CH,
a»
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Nutshell Preparation & Properties of
DI, TRI and Tetra Halides

Zn/HA
EtOH L,

Zn/Aq.HQA

aHAa
S 20/H,0O H,
d Aq. KOH _ = 9

= I—I-%:-(}(

Riemer Tiemann Reaction

a,/hv
aH,
(32 3A,/Ald,
S Fe/H,O
aHa, Gty . o h
- @ I_IZ (mz
500 C
OH 9
OH
OOLF oS Q_ “on
(Freon) KOH/A

A
—I—IZ—O’I_%C_C_H
C=CH
HC-OI==ai—ai @)
HO' C-OH
HCHH—— H:,,C—Q—I
,C-OH
O
I_IZCZQ_IZﬁ Alc. KOH G_IS*_G_[Z_O NaNHZ'I—KEO—I
T IL— HC=CH ? 5
OH OH
Gy, O JHE O He A
CN N HC O HC 7/
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JEE-Chemistry Handbook
Comparison of S1 and S 2

Syl SN2
A Kinetics 1% order 2™ order
B Rate k[RX] k[RX][Nu:™]
C Stereochemistry Racemisation Inversion
D Substrate 3 >2>1 > MeX MeX>1 >2>3
E Nucleophile Not important Needs Strong Nu
F Solvent Good ionizing Faster in aprotic
G Leaving Group Needs Good LG Needs Good LG
H Rearrangement Possible Not Possible
Comparision of E1 and E2
El E2
A Kinetics 1% order 2™ order
B Rate k[RX] k[RX][B: 7]
C Stereochemistry No special geometry Anti-periplanar
D Substrate 3 >2>>>1 3 >2 >1
E Base Strength Not important Needs Strong bases
F Solvent Good ionizing Polarity not import
G Leaving Group Needs Good LG Needs Good LG
H Rearrangement Possible Not Possible

Summary of S 1, S 2, E1, and E2Z reactions

RX Mechanism Nu:~/:B~ Solvent Temp.
Better Nu:™
Sn2 HO:~, C,H.O:" . Low
1 Polar aprotic
E2 Strong & bulky Hich
base (CH,),CO:~ g
S\2 HO:"C,H;0:~ Low
Polar aprotic
E2 (CH,),CO:~ High
2
(Sy1) (Solvent (Low)
Polar aprotic
(E1) (Solvent) (High)
Syl Solvent Protic Low
3
E1l Solvent Protic High
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Nutshell Preparation of ALCOHOL

CAREER INSTITUTE
TA (RAJASTHANY

I
CH CH,
CH,),C(CH,)—CH,+—2 ' co-H, dil. 7,50, CH,—C—CH—CH
(CLACH—C et Me, A0 o, g pH—CH,
OH OH CH,
CH,
B,H,/THF Hg(OAd),/H,0
CH,)C—CH—CH CH—C— CH—CH,
(CRIC—EH—CH. *"H.6,/Ra0H NaBH, |
H OH CH, OH
o)
@ (”) /7 N\
, O MgBr CH;—CH,
CH—CH,—OH « L pc-¢-p P H - CH,—CH,—CH,—OH
H : Grignard
OH
O Reagent
OH
2° H,C-C-CH,* CH,MgBr
H
OH
3° CH,—C—CH,
\
OH S
o o CH.MgBr A i o
3°CH; (f cH H, CH—C—CH H—C—OEt I CHXMgBrH —CH—cCH
CH H,C—C—H 75— > HC—CH—CH,
Aq. KOH OH
CH—Br 2250, cp_oH
Moist + Ag,0

« Reduction

Il ,
H,c—C—H %%/ %%%® CH,~ CH,~ OH
0 OH

Il , |
H,C—C—CH, % ¥t %3%%® H,c—CH—CH,

0
I a
H,C—C—Cl %¥%%%9® CH,-CH,-OH

OH
Il . i
H,C—CH;-C—0—C,H, %#%A%® H,C—CH;—CH, + C,H,OH

O
/ \ -
H,c—cH, ¥% %% FI® CH,-CH,-OH
OH
/ \ .
H,C—CH-CH, %%%%9® H,C—CH—CH; H
+ By Fermentation

C,,H,,0,, +H,0 %¥%%%® C,H,,0, +C,H,,0, ¥%:%%%® 2C,H,OH +CO,

sucrose Glucose Fructose zymase -
2(C4H,,0,), +nH,0 % %% nC ,H,,0,, ¥ A% ® 2C,H,,0,
starch
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JEE-Chemistry Handbook
"NUTSHELL REVIEW AND PREVIEW OF ALCOHOL REACTIONS'

P, Na _
oo TR
m —
HPO+30H,—OH,—Q # o T, v, HOVER
PE,
HPO+3CH—CH,—Br * 3
) PL
HPOA+3CH 1
SOA

HA+SOA+CH—CH—

SO+ —CH—A

or cyclohexanone

o) &
N
| HBr 48% R
i — » CH—CH—Br
NaBr I LE :4 [3 R—O—H — Alkene]
(3 -Alkene) H—COH,—1 H
NH, .
CHACH, « S0 HS0, > CH~COH—NH,
170C ALO,
CGH—GLHSO, « HS0, ALO,
100C > (H~OH,
620 K
CH,),O¢ =
@1a) 1350
N H,SO,/A/140 C
_O—(H— « > AH—aL-O0-al—al,
aHOH, aH—CH, TR TR
oH 18 o |CI_L
I I HGC-G-OH
Reagent I_I?,C_Q_E_O_IZ_G_E I_EC_O_IZ_O_I-O_E I I
1 Alcochd 2 Alcohd 3 Alcohol
PCC/CH,Cl,
PDC/CH,Cl, 0 0.8
Jones Reagent _ _ _ ”_ [l
H,CrO,/Aq. H,C~CH;-CH;-c—H H,C—CH;—Cc—CH, No reaction
Acetone
8
K,Cr,O /H’ 0 C a
KMhO,/H'/OHVA H,C—CH;CH;—C—H H,C—C—OH+CH;~C—OH
: B
Cu/500 C H,C—CH;CH;-C—H CH;—CH;—C—CH, H,C—C=CH,
Al(OBuY), ﬁ
Acetone H,C-CH;~CH;—C—H H,C—CH;C—CH, -

Lucas Reagent

Cloudiness appear

within five min.

Immediately

HCl/ZnCl, upon heating after 30 mins.
at normal temp. no. reaction
Victor Mayer's Test
CH, ¢Hs
P/1, CH,-CH,-CH,-CH,-1 H,C—CH; CH-1 HsC—?—I
CH,
CH,
AgNO CH,-CH -CH_-NO (CH,),-NO
3 3 2 2 2 HSC_CHZ_CH_NO2 373 2
HNO, H,C—CH;—C—NO, CHj No reaction
NaOH Il  CH—CH —
N—OH H,C—CH; (lfH NO, i
Nitrolic acid N=—0O
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JEE-Chemistry Handbook

Dihydric Alcohol

Alk. KMnO,

H,=CH
CH~CH, Bayer Reagent

1/20, T
CH,=CH, Ag(200-300°CICH, ar

Industrial methods

CH—OH
CH~cH, 0%, T

CH~Cl

H,0"
(dil. HCY

Ag. NaHCO,
A—NaCl +CO,)

Methods of Preparation (Antifreeze Agent)

Na,CO,

H,0

NaHCO,

CH,00CCH, - CH;—Br
+NaOH | Acetic acid |
CH,COONa CH,OOCCH;  2KBr CHz—Br

2CH,COOK

Glycol acetate

Chemical Properties

Two 1, Alcoholic group : one OH group always react completely before other group react

_ _ 2aHCOOH Na
e < e C|H2 c [E e
aH,0Ac oH O ONa ONa
Qycol Diacetate |G_127 , - Disod glycollate
a,— NG, <|Hz_<|3 — C|HZ—O
- o Ethylendinitrate (|]12 —CH a OH atL-a
\
Hz| HC—(H, ¢ aidio —oH PBr, R PR
! > N > B —> OB
I_IZ \O Ethylene glycol
Acetal
~N
‘ ~O+HO
aq,
e}
Hz(’:/ \ /0_13
C
/\
HCL o _
i
T
a5 OH
(o) Gycoaldehyde

T
00 > HCHO*H-C—-H+ HO
\ / e HO, ar (OO (formeldehyde)

CHQOH
Qyocdllic acid (@]

o — KGrOH or MOy - o0OH » HOOORHO

Qyoxalic acid (Forrric acid)

o QOCH
Okxalic acid
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JEE-Chemistry Handbook

Nutshell review and preview Ether & Epoxides

a
= H,S0,/140 C B
2CH-OH * S HC- GO GG,
e CH,—CH,—I @ qa
SRR T a gg @
" a-C-c-o-Cc-aq,
Dy A0 aa a
2CHI -
H, reora HCOLOoaya)
2 > . - __2_> 4(1 ) N O
=G, C,H,OH/NaBH, HCaL o H
R-O-R ! 02/ s (CH),050
CHy—CH,—OcH— T2 FI Ha [ "
— > | -
_ H'/CH.—CH,—OH GHY0
AL dil. H,S0, o
B OH+ (M1 HI/cold CH—OH
LGt at eaq  FPHBSHO)
PaL/POC — CH O]+ CH—CH,—OH
2C,H.—( < 2 HI/A
G Mo~ GG+ LG
o
MF&GGO% cHa
A+HC g AGZa, QO/150 C ®
+ — <
GHA +HC COCH, —— HC GLC-O- QL G,
O
F,C-C-O—O—H 120
a1—aFa, 228 i -aray,
(ID_ H NaOH Base catalysed Nu — addition reaction
—H- O\ / -
Acida_%al od Nu?_lzdditi eacti Nu ? H oH
catalys a on r on |
o /O\ — > OGO O G,
OH - O
B e AHLa—a, Nu Nu
H.C- (II—I 0—1241\11—1 G_[:',_Q_I_G_]z — [Nu — attact least _sub+stituﬁon carbon]
Nu \/ 3ty 5+ 4_—|H 5+ 6- OMgBr O‘H
NO™ attack C* (more stabl;) | RMgBr | 5_1_
o it CI—[Z—> - C:H—CH2
H-O - _
HC- CH—CH;— e S o ; OH R
HCOI-Gd, w NH, -
I o B > CH-CH L, = - C]—I—Cll—lz
HC- -G, ] _ +NP% N,
B GHON CHOH i
oH | P/ a5 CH—CHZ—>CH3 a-cH,
l—gc—gﬂ—CHz<— ) O-CH, GH—O
|OI—I . UA1H4 O dil. HQ (I}l
HC e H —o > O CH—CHZ—>CH$ A,
18('1_l HO® H
. H
C—CH—CI)H DU S B 'O_
H En ROH | | ns o G5 GG
oD i . O-H
HCe AL «— o onsy 9L CHz
oD Csz
S-GH,
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JEE-Chemistry Handbook

Nutshell preview and review of Carbonyl Reaction

O A B O
HC HC HN-NH, I &
GNNH, + CONNH, S o 4 <
H N, PgC N bragiosse ]—]3(: H I—]3C G_Is
: ; (@]
Silver mirror T + -
[Ag ] OH
Tt l AgrG-C-OH Tollaajsl_l]j;gaﬁ H—C=N I|_I/ OH (I}g
CC s HCCON
QJO*— & a_[ﬁ;CuSO : B : Alk. sod.pot. tartarate s \Q\I i |
o (210 [Fehling S ” a
Benedict solution: A : CuSO,, B: Alk. sod. citrate (CuO) NaHSO, ]—13C /G_I White crystal
- > = Bisulphite
. A Eo Il—I\ sope et
HC-OT-aLH,C-ad, EOU
OH . .CGE)H oH
H3C‘O—I—G—[3 042.—0”’ ho'H e RCedl
MP.V. Reduction 0_13 " ai
Zn-Hg/HO or OH O-CH a,
C- ~ H - FHe————— CZHS
I_I_%CI_IB)G_E O_]B 0_13 O_IZ HzN-NI—[ /FtONa/A ]_IBC_ _ | /O_CZI_L
i + G, o
HO GO e b0 bty 0 | gy o
O C, H (H | oror, Z] \ z]
Pinacolone
Pinacol
CH,
O Euaporated : N-od  HC
I ——>§py; @10,HO|  O'Io L“ B8O |l i sone,  CON-CH ; C‘N—(]—I
rO_IZ Paraforeldehyde l ! Room Temperature HSC
e () HC c
Paraacetaldetyde = e - HCQ
PHA81052 HC_N NP eN-NH-Ph
C-aO1-O0-a1—
ﬁ) O/O_IZ‘ ]_13 | | G_[3 Conc. HSO, i O H,
ey P ? ? T e | —n—c-ne, PG I
Tap Q1 G, 273K @ HN NH, SR
/ 1—13(3—0—1—0—(]—I—(]—l3 > CGN-C N4,
I\/btafonraldekyde Metaacetaldehyde H
H, HN-CJH, C‘C—N—CQ]—Is .
Conc. HSO, I_’I
(CHB)ZC=C¥—I Reflix ® N, E
/GO HC at - air G—I—N Enarrins
@) ,cal Dry HOI BN Et
Phorone < [——» No reaction
o) Q G
Reduction Hsc-E':-o-CH3 FE,C-COCH |Hz
i LAH,/Et,0 Bayer viliger axication Ny AL N €
HC-OFa+CH - H,C-QHEQH CGH— OH NH| N HC-C-Oi-C-al
O )\ /J\ O_]S Diacetone amine
_ - I _ LAH,/Et,O HC NH
HC-GFa+CH Bl EOH HC-aFrataL-oH _ L
NBH OH pvso RO AL HOeAd
4 EtOH |
@—O—I—G—I C-H CH=OH, H aH,
Wittig Reaction
S C-aaHyOH reO! P T
H CHzCHzO [TFeciomRancion” CH#H-C-ONa ((}[s_c_él\g)
NFLNH,/H,O, ’@71—]2(:_6—]2_6—]2_%_1—1 SeO, T
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AL

CAREER INSTITUTE
DA (RAJASTHAN]Y

As Nucleophile :
GRIQNARD -REAGENT

o) <
R‘C‘O‘H#
HO

(@]
(1) R-GHH p-c-1
I mcn

HO"
O-H i
2) R-CH- HC—C—H
5 HO"
(I)—I—I |(l)
R~ (|:_ R R—C—R
R HO"
] I(I)
H-C—R H-C-Ort
o leq.
oH HO CT)MQ’& H—EIZ)— OFEt
R GOITR*<— H-C—R
] excess
R (@)
(@) I
j R—C—OEt
R-CR +—/———
leq.
P-H ?
R-C—R R—C—- Okt
R excess/H. O
o ?
R—C—QA
R-C—R o
O—H Q
R-C—R <R=C=d
1'2 @(c@s/HSO
9 H—C=N
R-CH HO"
i R—C=
R-C-R HO"
e T
R-S-OH =2
HO"
1. SO,
RSOH¢+———
H 2.H
OH o
R- %— % /\
H,O"
O
O/H / '\
R—CH— CH,
R- C]—I— CI—IZ R 4—@—
02
R-O-H 4—1—130*_

ALLEN Materials

Provided By - Material Point

(Active H-containing comp)

ERIANARD REAGENT as BASE
H-O7H , R-H+ MgOHBr
M» R-H+ Nb(m&

_D=O"D R-D+ Mg{ODBr

L

—— R-H*+ [ ) Mg

i
_NHR

H—N—R
———— R-H+ Mg

R
|

H—N—R
NR, , Noreaction
H—S—H SH

R-H+ Mg
Br

| R—C=C-H R-H+R—C=QvBRr

leg I
|C|) O
C—OEt
I OH
OFEt ]
————— —-C—
HO' R (IZ R
?ID R
a—c—a 9
1eq R‘C_Q
a—c—a R_C_
2 eq.
D O-H
a—c=-a , —(—
excess /H;O" R C

Br—Br R-Br
a _Br
L 97CEN | R N MK
a
_Br
A, R-NHL,+MK
a
_ N
LNCN—>R_Q\I +Nb\Br
LdAa
2 RZCH
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Nutshell preview and review of Carboxylic Acids

o
K.Cr,O. H.O T I
HC- Gy OH };W:é/ﬁ_g NeOH+ QO 28 B> - C—oH : HC C-O-C- Ol
& a
. (ol CO+H,O ﬁ; HOOOH a-c-ai,
Hy [AGNFL) ", 2CuO O a o
— i_. 1
Th o, @ HLC-OH 565> HC-C—CH,
Hoapat ? A HC-OH  §O
H'c— O _C00H | HCOL
R H-C—OH
I—]SC C— N I—IZC OH 110 C+rH,O" (o]
II dil HQ, dil HNO, FLO/Ag, aiyc-a
HCeC - NeOH/H* i + Arndt Eistert reaction
HC C-OH | c=omngo
H'/HO BVBC(H,
HC - C- OB 5 oy Special Method:
@ HO HC- G5 C-OH
Hecma H/H,O—
! O Q e :
PO H-O-C-C-OH—“—>H,C-C-OH | HC-C-OH—-A»H,C COH
HC-C= N‘#\ O=C-OH
o A 9 NFL/OH Na,/NaOH (uD _ NaOH
H,C-C-NH,*+—— H,C-C-ONH, +——————— NeHco, . FLC-C-ONa ——5—
Kolbes
HC-Br Br, o Ej— Ag,O / caco, O electrolysis HC G I3
CBretE _
8 o, T 0“30 - C-O,Ca A oy
Reflux = O 3 T 3
HC-C o
_O 5 < P,O./A MnO/300 C
HC-C” O ~—— 5 L o aH,
b HLC-Cy o
O o < CH.OH
— Il O ——— F, - C oO-C [Esterification]
I_Isc C\\ HC—-C—OH AIPO, 21—15
- 3
o HC-CFO+———— H Pate CH,-OH>EOH>Pr OH>BUOH
Ketene 973-10301C
s - Q Q Q L2 R
C-C—aQe————— H-C > HC-C-OH>E—C-OH>P— C- O PBu-C-OH
1_13 soqa, OH
HLC O ObHe——i |
H,O
HN,
- H/P 2 5 ]—I - ]\][—[ (Schimdt Reaction)
HC Gi,e—Fr—— H_SO,
@) + AP @ /by T
i NEN-CH, — " HC (H C-OH——> H,C-C—C-OH
N#H;- C-O—Ge—— o — 2 a S
LN, Hell Volhard Zelinsky Reaction
® Reading Tdllen's Reagent : ® 2
o) —an T L aEco o, ch—H('J FC=O
H-C— 0222 Agl+aO,M+HO s
H O-CH,
i ; CH.OH | Y €
° quo:ng solution s - C=O
H-C—OH222 > a,Q+CO+H,O N H OH
o red Arndt [ "L OGO
I 2HoAl, Eistert
e o2, A, +CQO,+2HA o
H-C—OH Hg, A, 2 R jon | ey H
o ————HC Q1 C N-CH,
H- C— OH+2Hg, A, QO,+2HO+2Hg)Blads pot
It decolorizes KMnO,, /H" o O
l—l3C—CH2—y3—CI—I HCabC
2KMINO,+3H,S0O, > K,SO,+2MhSO, + 3H,O + 5[0 e}
9 HC-G;C
H-C-OH+ QO— [CO,+H,O 5 o
2KVINO, + 3H,SO, + 5H—ﬁ—()l—l—’ K,SO, + 2MnSO, + 500, + 5H,O
o
Note : Formic acid does not react with NFLOH; secarbazide & phenyl / hudraze
Q O Q@
O JC-OH O C C-OH
coor—IT H-C-OH: (@D A o: A &O
COOH C-OH aLQ o =1
o ‘o S
e @ o SIS
» Cc-oH “ -
1_12(:\ A A (% A o
c-oH - c-OH -©
o . « C-OH
o o 7
e
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C—$C|3-0H o oS0, Dl Q
" A g, GH(O-C-(HY,
9 oNa PC]«S I
HC-C-ONa Dl C - BOCa
T POQ, I C 9
I‘%C‘C‘G\Ia Distill 5 I_EC‘C‘O'C‘O—%
N HN-ICCI) ? § D HO GgOH G,
3 —_— )
O_]B I‘IN‘C_G_% @ H/HO~ I_IB o HSO, St vty
= I
'%6_ — T C L HC-COCH
— . 0
CH.ONa I
o i H | [ HCCOGH
O O H,C-C-OH o
1 1 CZI—ISO—CZI—IS
HC-COC-(H, (13 L HBC iy O HC-Ea
0 O
H3C g O‘g O—% HC_I(lj_éN; R OH O—C G_ls H
AQ, G—]S
i HO CHN, —,© © ©/
SRS AN S T8 I
o (A60Q O=C-CH, (At120Q
9 CZ]_IS_G_[ D FYiGS'R&iYTdngen‘ent
HC-GL,C-O- E NHs 9 )
oGl HO-CN, e HO N e T
Hoffrmann Bramoarride degradation
@ CH-NH, 05‘
HC-GFC-NFCH & )
P R i C-N=C
N ELNH H.C s Cl o Hj
ACAECN Hgv o4 ‘ KOHTOFQ
0O " Acetyl Chloride N HON
HCaHQ H,C—CH;-C-0H| THS@
3 NN, i HNO,
HC-GHQ ——>HC-C-NI-NH,———HCNC0
° o . s
ion ~CTIN- CH,MgBr I CH.MgBr
Curtius React; H3C CAN N=-N I_%C_C_G_IS—+H30+ HSC_|C_G_I3 3)
HC-NCGO aH,
4—, Q 0
O | Cyod HSO, a
o i HoT N, (CH),Quli AC ¢ S 5 T HC C—g C  Mesityl Oxide
Lossen Reaction Q—[S C‘NH-O—H‘_— G_|3
O
HO 1 ~ N 01 dyHA I
CT, e A (@), CaH-C-CHQCH),
HC Ph HC Ph JO NHzch_g_Ph, .
H ” o 1l F.QC0. I
* Ph,Cd coop
N\ ,NBackmann Rearrangement HSC‘ C-Ph —DHSC C
o (Bayer's Villiger oxidation)
70, HCNA-CPhot Pe N C-CH, et © g OO
UAU‘|4/E12C AIGS W
HC O, OHY G o T
[d LJA[(W‘78Q I_]?)C_&_Hﬂ RedP/C]
Quinoline-S B0, T’ a- O_IZ C (A (HV.2: Reactions)
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Q PO,
H.,C-C-OH
Q
H,C-C-OH
N
o
0 H,C-C-Cl
-0 D
H,C-C-ONa o

1 H,O
2 HyC-C-OHe————

H
H C_é'o (I? C2HBOI
TG+ HeCCO-C e
Il - @ B //
H,C-C-ONa +H,C-C, CHNS
O—C, He—22"2
H,C—H,C
Q H.C—CH—O
2 H,C-C-O-C,H, +———2 2
2nCl,
Et6 n
H,C-C-C-C-0-C,H
20
PCl,
2 H,C-C-Cl +———
o omgan. O
"
H,C-C-OH+ Al

ACID anhydride

?
H,C-C-OH

JEE-Chemistry Handbook

0]

AIPO, n
HO-C-CH,

=C= —
0=C=CH, 973-1030K
o Pyrolysis (I?
He-G-q  9es10ask  HsC CCH,
HC—CH,
I :
H,C-C-O

3o

Distill. |

Q Q
4>H3C-C-O—@+ H,C-C-OH

2NH, C
——H,C-C-NH,

C,H,NH, I
H,C-C-NH-C,H,
,Csz

O
E,NH N
\CZHS

- »H.C-C-

Et,N
———— No reaction
O

NO;~0O-NO I
——~—2» 2H,C-C-O-NO,

LiAIH,/Et,O
Reduction
Q@
H- C@ | |
L ———» Ph-CH=CH-C—OH

N (Perkin reaction)

2H,C-CH,-OH

Heating effect

b-Hydroxy acid

(0] ?H ﬂ . ﬁ
[l H
| 0 CH;-CH;C—OH —(=—*H,C=C—C—OH
i He—cH, —5> He—c,
C -OH HO c— - . CH 0
II_- I H i N |
Y O Lacitide H,C—CH-CH;C—OH —|(*> CH=CH—C—OH
b - Keto acid:
& d-Hyd id
g ydroxy aci ﬁ ) ﬁ

C H,C—C—C—C—0H —5—>H,C—C—CH

0
"D C H
b C\OH H—> | gLactone 2
O
OH O

[l NaOH [l
a O,N—C—C—OH —x*H,C—C—OH
H D
oo O e
O dLactone
o O-H HNO,

3

(’c')* 0 H-0
/ \ [

— A D
Ph—CH-CH-C—ONa——* Ph— CH=CH-C—H =— Ph;—CH;C—H
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o}

H,C-C-OH-QOH,— (Hy~ OH
o

H,C-C-OHrOH,— G- OH

H,S0,

@
e

C-O— <o L
RO ahTae Hoecoal
Bayer villiger oxidation

?
HC C-OAg— oy

Nutshell preparation of Ester

O

Al(OE1)3 1

Nutshell chemical properties of Ester

(Irreversible)

O

CH.

]
HC-C-
cH

OH

Q PCL

@
HC-C
&
o
@ HI Purolysis C=CHACH— C-OH
H,C-C-OH *— 7] - RETRah
_ o
? SHON, o G-ocH,

HCC-NH, « 5|
O —_
HC-QH;- OH+CH;—C- é\b@.%gﬁ
H,C-C-NEFCH, SN

HC-C-NeFNH, < NN |
o
MoBr ! MgBr
ay CI:;U HC-C-aL«—
] (lj_I LiAIH,
HCAL+HCOL <55 |

HC-GEAa+ HCC-aQ+— ]

EtONa®

(@) (@]
" Zn Il
CHO C- OiznB— 5 HE-C O G e—Fp —

o) (@]
Reformat sky reaction y:—Ph EO g—Ph Darzen
(I]—Lj (Ij_[ reaction
3
" % @
Q B P (HTCOGH,
GHO-C-GL—C-Ph H Sh
H
-Br
HZOlNHQO l
o OH /N
GHOC-O4;-GiPh  Ph—Q1T- G+ C-OCH,
A OH/H,0
o H
Ph-GHQGH-C-OCH, T
o o
H-O A \ Il

(Transesteri fication)
(@)
HZO "
—— HC COHraL,—aL-OH
H (Reversible)

N HC- - NH,

H,N-OH Q
— H,C-C- NHOH

O
( ,Culi
i. I—]3C_ y:_ 0_13
O

DIBALH 1
Bu.‘—zAlH. HC C-HGL-aL,OH

Na/xul |
ene 1
—  » —C— — Agyloin Condensation

o e 9
LB, Ho-C-aC-OGH,

Qaisen condensation

? ? D
alE=ai-C-aH, | G5-CH LaL
> Cf(ljzc\
~ X —
| | H COE
7 o
Knoevengel Reaction
i o
—C=C— P— — _H_
At ad, at-ac-ay,
\ﬁ/l(‘:‘\ﬁ/ B A Th
5 6 g

Micheal addition
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Na H3C_C:NH‘—'—‘I—I3C—C-NH4—2 concHCl (CH— C NH,~ H,C- C NHZ]CI
500°C
Na
1/2 1,} H,C-C-NHNa+——
dil HCI I
I HgO H,C-C-OH + NH,Cl
(CH7—C-NH),Hg +————— s T
H,C-CHyNH, 25" ?
-CH— — dil HONO I
3 2 E,0 ' H,C-C-OH + N,+H,0
Hoffman Br,/KOH
Bromoamide HBC_NHZ
Degradation o dil. NaOH
’ 2 CH,MgBr " 1~ C-ONE
H,C- - CH, <t H,C-C-ONa+NH,
3
P,0./PCl
Na socl, |P,0 L L L C-Cs
H,C-C-NH-CH;Ph *5—r 2| 72 2 > HC-CEN
-, A A
H O
i P,0./or AC,0 H,0 I
H,C-C=N-OH——2 — o H,C-C-NH,
W [Partial Hydrolysis]
KCN/EtOH _
H,C=Br ——————H,C~C=N dil HCl @
¢Mg/Et20 A —————H,C-C-OH
_ Completely Hydrolysis
CI-C=N
CH;MgBr ZH6)
2 CH,MgBr i
= 5o, - H,C-C-CH
. Ag—C=N H,0~ 3 3
H,C-Br ErOT
O=C-CH
cHcl _
H,C-NH —KOH%_> H3C—ﬁEC A HCl+ZnCl, @ ’
— >
POCl./A H;O+
H,C-NH-C-H — 5" — ’
*diHa H,/Ni SnCl,+HCl 1%
H‘&‘OH+H3C-NH2‘— LA, H,C-NH-CH, T}—%C—C—H (Stephen'’s Red)
o 1/8 S, i
H,C-N=C=0 y =»H,C-N=C=S H,/Pt
HgO | 2 - —
o o H,C-CH;NH,
——>H3C-N=C\C1 N?//::;L ,C-CH;—NH,
or (Sn/HC)) (Mendius Reductions)
Amino Acid :
I
/ O
NH, HO—(|2 NH—C N 0
— D
e CH—CH, —— H,C—CH CH—CH, OH HD_ Ny
/7 2 C—NH 2
(¢} //
(@)
(0]
NH (0]
| 2 I D 0 ( ‘onmuD
H,C—CH=CH;~C—OH — 1, c—CH=CH-C—OH NH |

2
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AL

CAREER INSTITUTE
DTA (RAJASTHANY

I

METHOD OF PREPARATION OF AMINE

e

I

Hoffmann's Ammonolysis

NH, H,C—CH;1
H,C-CH5;— Br—X>HC CH;— NH—>

H,C—CH,I

(CH;—CH,),NH ——» (CQHS)SN—>(C2H5) NI

Good yield 1 Amine (If NH, 1 excess) / Not suitable for Aryl Amine)

Reactivity - R-I > R-Br > R-Cl
Gabriel / Phthalimide Synthesis :

0
C—0H
o—» NH—» NCH—»HCNH+

2 & 3 — can't be prepared : Aromatic amine can't prepared
Reduction

P%C‘CENWH@‘% N,
+___ — Na/EtOH _ _
H,C-N=C g o H;C~CH;NH,

_ LiAlH,/Et,0
R-CH=N-OH———F-t—> R—CH;~NH,

or B,H,/THF

Hoffmann Boroamide Degradation

Eschweiler Blarke synthesis
A on
R,NH+C=0 —=R,N-CH,

S

H
I
R,N—CH, | == R.N=CH
2 3 O_lcl:_H 2 9
NI
Formic acid act as A
reducting agent by transferring RZN_CH2

a hydride to the electron-deficient
carbon & is oxidized to CO,

(”) Br H,0 Reductive Amination Leuckart reaction
— = O
H,C-C NHzWH C—N=C=0"5=" H,C—NH, A n —_ NH,
NH,H—C—0 I
Schimdt Reaction Ph— C CH, D Ph—=C- CH,
HN,+H,S0, H,0 e g . ll\IMe2
R— H —> _> 1 e
-0 R—N=C=0 RNH, | p—C—Et Do " Et—CH—Et
Lossen Reaction
O + -
i H,N—OH H,O NaN,/D H,0
R-C-ClI — R—N=C= O—> R-NH, R-C—-Cl R—N=C=O——*" R—NH
H,C— ﬁ cl 2
o) H,N—NH, _ __ HO
conoF —"R—N=C=0——> R-NH,
Fe/HQO _ +
R™NG; Sn/HA RN, R—N=C=0 A/1,0 R—-NH
SnQ,+HA HO/H,0 2
+ H/H,0 @ CI-NH,
R—N=C R-NH,+H—C-OH R—Mgx ——— R— NH,
Sn/HCI 2
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CHEMICAL PROPERTIES OF AMINES

KMnO,
RC-NH, ——=RC-NH,

Reagent R-NH, (1) R,NH(2 ) RN (3) @NHZ
+ + +_ — + -
1. HCI R-NH,CI~ R,NH,CI™ RN—CI QNH3CI
H
N
2. CH,—Br R—NH—-CH, R,NH—CH, R,N-CH,Br~ <;>*NH—CH3
3 ? No reacti 0
. ] o reaction
H,C-C-Cl R-NH—C-CH, R,N—C~CH, QNH‘C‘CHs
4 i n I No reaction W
" (CH;—0),0 R-NH—C-CH, R,N—C-CH, NH-C-CH,
R—N—SO;—Ph n
5. Ph—SO,Cl H soluble R,N=S—Ph No reaction QNH_SOZ_Ph
lNaOH OlNaOH
[R-N-SOz—Ph]Nz; Insoluble
6. Carbylamine Test R—IJ;IEC_ No reaction No reaction Q+ _
N=C
CHCI,/KOH (:CCl,)
— + - HO
7. HNO=0O /H* R—OH+N,+HCI R,N-N=0 RSKJ—HON:O QNzCI T’@’OH
0-50C)
8. Hoffmann Mustard Oil Test
1 ﬁ 1 ﬁ _ ﬂ(@NH) C=§
* C=S R-NH—C—-SH R,N—C—SH 2
A/HgCl, R-N=C=S + HgS No reaction No reaction e ph—N=C=S + Ph-NH,
2. Hoffmann Test
COOEt CONH—R O=C—NR, O=C—NH-Ph
S CONH—R COOEt  |No reaction | O=C—NH=Ph
Oxamide (solid) Oxamic ester (liquid)
R'MgX R'-H+R-NHMgBr R"H+R,NMgBr No reaction R'H+PhNHMgBr
O [On [ Orm oo | O
.«
O—C\Cl (RNH),C=0 (R,N),C=0 No reaction | Ph-N=C=0
Il /R
_N=C= [l —NH-C— ; [l
Ph-N=C=0 Ph—NH-C—NH-R Ph—NH-C—N_ | No reaction Ph—NH-C—NH—Ph
Oxidation R-CH,-NH, R,NH R.N
KMnO, R-CH=NH ,%2» RCHO[ R,N-NR, No reaction
H,SO, R-CH,-NH-OH R,N-O-H R,N=0
R—(IJ=N—OH
OH
R,CH-NH, :
KMnO, R,C=NH/%g R,C=0
H,SO,
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Nutshell preview and review of Nitro and Nitrite
R
Ay araLad,
lPH\O3+HZSO4:675K
&t %
ai; c aL, L, tagc CH—CH3
N02 H NO
ARl 'Rk
da O OF G G NO+ OHy GG O,
L No,
a+ Q—I+Q—I30—12+o—g NO,
NO,
LiAIH, A —
HC-NL 55 ——— a,=ad,
H, /Pt Zn/HA -
H,C-NH, . = FLC-NH,
H/Fany I s
1 I Na NaOH 7
HC— O g, T N TR, o “HLC-NH-OH
Br OH 5 B
1 NaOH NaOH/A
- — ———>NO; O F G-
HC-CaNO, o] oG 7 C“s
5 o
NaOH/A NeOH SO s0% ]
Ph— G FQHNO,+— HCN, T80, H CHHO
1l
(@]
R-C-N=O R- CI:_ I\K)2 No Reaction
II\O N=O Victor-meyers Test
Nitrcziic Add Pseudonitrid
l NaOH l NaOH
red Blue
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Nutshell Preparation of Benzene

MoBr

© NaOH+CaO+ A @
BENZENE
@ © CHOHOH: or PO, @
or NaOH + SnQl, /NaSnO
S e O
(j H /H, O/A Red hot Cu tube 3%'1_1

Nutshell Review and Preview of Benzene Reactions

| Electrophilic Substitution Reactions |

E H C
H.
O —=— () [rEpoeney
<

NO,
> \ a
Rato # auv. 4 a
CH/ICD/ICT, s TS a a e
SOH a

[Nitration]

BENZENE
- © § 5:2;0 — o, CHO
D>CT, or SO, — > a1
CH>GDC FLSO, or 80,750, tio " 3Go | EONOLYSIS |

[Sulphonation]

5 @
o,
Friedal craft - aty Az QOO
Alkynation CH,A+AId, ,
I [ G+l
O\\C,Gg OXIDATION
. I
Friedal craft L GO ¢
Alkynation - _ -
cHe-araq, ON,0, HC ™ 5 Maleic anhydride
o > s
COOH L+202 21+ 20" 450 P
o, er o
- en L/HNO, o
z HO, or O,
el ONO5
250
Gatterman Koch ¢ co+Ha
Aldehyde Synthesis AICL, aq, . ction LY
aio AIQL/ALO, -
Gatterman
aldehyde <LHawHaZna Na
synthesis H,O" W’ Birch Reduction

e N,
@QI\HZ CoNL/AC, A
o
o o e
Ph—C—CH+AIQ T mso,

aLa  HCOH o | aLaro H@
© H—C—H+HA - Hso,
HaOAC @), -&-o
57 e ovclo (B

ALLEN Materials Provided By - Material Point Available on Learnaf.com




JEE-Chemistry Handbook

Zn/dust

A

Nutshell Preparation of Toluene
TOLLENE

o Y-an

a1a -+ AQ, @

HOS a;
O, P
© P&M) / ALO+Cr,O, C\ o
_ + C_H.OH, H.PO, (074
ad NEN cpy, SO PO/ \ 500
SnCl,+NaOH CHBr
O, P&V) AlBr; (low temp)

Nutshell Review and Preview of Toluene Reactions

aH (@]
QGOOH
@
QGOOH
M,
If o is absent ©

KMnO,

—_—>
OH

| Electrophilic Substitution Reactions | COOH
(O=8 KMnO,
a a OH
+ %C@*G‘ﬁ TOLUENE H O
a L co,q, ¢
NO. - > ETARD
o+ HC NO,, 5% © REACTION,
HL,SO,+S0,
CHO —
SOH + HC sO - GO+AGO
Gy Ot
o oo
ON. NO =
> momeHso,| O COOH O V0N, =
(IND T80 C KMnO, 450 C =
o, 2
cH, NG, ao S
COOH

(@]
1\02 I\KDZ
QOOH
COEXON
QOOH

Me C- CCKI—I—»A G1,C00H
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Rashing Process

I

Balz Schemann F
Reaction

HBF,/ A

CuCl + 300°C

@ Ak

Nut Shell preparation 'Aromatic Halogen Compound'

HCl +% 0,

©

Br,/FeBr, Br
CH COOH
CH a 3 COOAg B
AI(‘I % Ag,0 Br,
(i) Sn/HCI —a,
(i) NaNO,/HCl/ 0°-5° Reflux
Hunsdieker Reaction
+ ca
N= CuCl/HCI

JEE-Chemistry Handbook

Cl/FeCl, @C‘

— Sandmayer Reaction [CUX/HX]

or Cu/HCl — Gatterman Reaction [CU/HX]
Br
CuBr + HBr
Cu/HBr

NH, &
ArSN ©/ o NNH,
(via Benzyme)
llq NH,4
CH,Br
Wurtz-Fittig Reaction Na/Et,0

Ph

COOH MgCl
co, -
.00 THF

O—%
-
NaOH

H, C\@ @ CH,CI
HC C Cl

AlCl

Ph-Br
Fittig Reaction Na/Et,0

i
H,C—¢
O

DDT

2,2-bis(p-chlorophenyl) 1,1,1-trichloroethane
(Dichloro diphenyl! trichloro ethane)

F Cl Br I
b.ps —>
& Density @ < @ < @ <©
Cl

>0 & mi—»

Cl
CHy CH, CH,
cl
> >
cl
cl

Nutshell review and Preview of Aromatic Halogen Reactions

Cl

>
200°C : atm O,N NOZ
N NIl warm

/ 200°C : atm

NO,

Minor

OH Cl
NO.
Ag. NaOH Aq Na2C03
300°C : Pressure 80° 100°C
CN NO,
NaCN+CuCN cl

Ullamann Reactlon

— J

Conc. cl
HNO, ©/
H,SO, ar
OMe OMe

Aq. NH,/Cu,0 NO,
e —

NO, NO,
MeO—Na* =+
NO,
NH, OH
NH,/Cu,0 Aq. NaOH
100°C : atm 200°C : 100atm
NO, NO,
Cl CN
KCN/EtOH NaCN +CuCN
Von-Richter reaction 300°C /atm
NO,
Cl
NH,  NanH, KCN
Liq. NH, H,0 oH
(I_T\,
NO, (0]
Maijor

F a Br I
> > >
NO, NO, NO, NO,

[Reactivity toward Nucleophile]
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Nutshell Preparation of Phenol

SO,Na"
® MgBr
NaOH 0,/60°C/A
fused L0/ +
Cl
2O/A 200°C/HCIl+Y2 O,/Cu-Fe
Si0,/460°C
COOH
OH NaOH+CaO/A NaOI'l/Cu-Fe 300°C/200 atm
Aqg. Na,CO,
(Dow's process)
PHENOL
H,C— c H I
0,/60°C 205
H,SO, 250°C

Nutshell Review and Preview Phenol Reactions

NaHCO,
No effervences
S IS N5
o Na,OO,
@ Il =0 ONa’ a1,

Fries _C_ H
Rearrangement o~ at NH,
=P _ N PHENOL [, =
g L 1z0c Z01,/300 a
Fecl, s + (Ph—OPO

BHOH [(PhO)Fel®>3H = (rmjon)”
Violet Colour P o
Ph—C—Q i
— O-C-Ph
Baumann R«

R@ctimduetoB@eneRing|

OH
O,N NO,
(Oxidized P) 2 2 Conc. HNO,+HLSO, Br, Al
B — T>Br Br 24 6 Tibromophenol
b =
HNO, - 2 | T al‘ O,
= H_ SO,
%
HO
acess
OH @
C. 125C
Kolbes ©/ OH
s:tﬁm::l CO,/NaOH
COOHL 250 ¢ B
OH
HO- ¢ aa,
o RO
NaOH
@ NEN o~
RN OH O oH
HOCN+HIC é
aH M onatio
[ Acetone Ao H_ Gt
O j=——220ne | erman
_AC (I: Cone. HA Reaction
¢ oL ao
©/ g_ ACa OH O @: C (major)
i
Asprin C O CO,/ NaOH
125C NaOH
o 9 ——> Phenophithalein ————= (Pink colouration)
MeOH
“omve ' SO,
H = O (Benzoquinone)
Ol of wintergreen
HO /H ]—D—@ OH [Elb's persulphate Oxidation]
L
Ph-()l—l—o:©=O—I—IOPh+ o~ H=o i
FL/MN
Phenoquinine (red) ——
| ©OymeOH &
@C e O
125 C/H"
15
Pheny salicylate

ALLEN Materials Provided By - Material Point Available on Learnaf.com



JEE-Chemistry Handbook

Nutshell Preparation of Aniline

NO,
Rod Sn/HCY/Fe/HCl,/TiCly, HCL, SnCl/HCI 0
. L'/:l i n T NaNa/A _ A Curtius
WAIF,/H,0,, H,/Ni C=C Reaction
. Q
QNH—OH Sn/HCl/Fe/HCI/TiCl, HCI, SnCl,/HCl a-¢
o Sn/HCI/Fe/HCl,, TiCl,, HCL, SnCl,, /HCL, Na,50, | SNILINE N-OH/ACOH Q Lassen
N=—NH NH, HO Cl-C Reaction
Sn/HCI/Fe/HCl,. HCI,, HCI, SnCL/HC, Na,S0, \ 8
O i O

©/C] NH,/Cu,0, 200°C/300°C

OH
NH,/ZnCl,/300°C
0=C-NH,
Hofmann Br,KOH
Bromoamide
O=C-OH  pegradation
N,H/H,50,
Schimidt Reaction
Nutshell Review and Preview of Aniline
| aEMICAL PROPERTIES| .
+ HS0, [Q 1| so2- Ailinium
> )
e o a
HAUQ, <1
AL 14 Anilinium
[@‘PHJRO 2 HZF't(]6 Chlorcaurate
O,N NO, O,N
Anilinium chloroplatinate ° N_IZ : :
I NO
Q@ HC-c-a [@*N—q 2
QC‘ o ACO O Anilinium Picrate
HC—I
PhsO,A QNHH C— % C—
@S%m Js0a] ANLINE —- PheNMe] ™
C Cl 9
e \Sass m—c@
N=CG=S *+a HgCl, (Ij Schotten Baurmann Reactions
Phenyl isothiocyanate H | —a @
NH-C—NH
@N_ H PhC O ~ Dipheryl Urea
s
Benzalaniline [Schiffis base]
N, — NJEC_ Carbylamine Test
B _ B/, KoL =
o e e (O
Q1,200 C
NL
o N
05C 2
NeCr,O,
—P
© ©\ Aniline Black
HNOS#+H,
— _.cw* oo
NOZI ”AC_C_G F.C— E-ont
+ HNO;#+H,SO,/H,0" Q_NOZ
Hs0, Cone. HNO,
—@*S() OH<+———
180C
NH,
Ni/H,
- |
200 C 100 atm
a
M cua+HA
_
oO=C-H CH,~NOH N=NA
HO—/H,O N QuBr+HA Br
| O Reaction with CS,
Do | Lo o
HO-@—N=N «—= | Quaeren © S$H
NH, HN-C=S
O ? e,
oy =L ENGLE N E—
]I_l NG, O/ A Black
H,C- H—@— N=N- -«— - NFhengidithiocarmic Pheryl isothiocyanate
a QuHBr
T SO éﬂj £,
{rnened Do e Sl ON
i BNeP pa— > ©/
CH,OH/A HPO,/A
—z 2 V8 T | -
@ SnQ,/NaOH L@ QNC Q+Qmm
o QN INHENH;
H,O/H* ©/ 2
LS
snQ/HA
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NO, O N
FINO, +H,50, cone. F,C—C—-O-O-H
\ o N=0O
N,O_/AC,0 HNO, HSO; -
s 7 N $ / Sena
NI'TRO NaNO,,/Cu powder
BENZENE A
Nutshell Sulphonic Acid
BENZENE SUI PHONIC ACID
SOH
H,S0,
© H,50,;+S0, — SO.H
200-245 C
H,S0O, /180 C SO,H /@\
o © Q-SO;OH/Mdle (1) N H,S0, > SO.H SOH
s aa, 280-300 C
SO
L - " !
- 2 SO,H Br,/Fe
A 3
NO, % —a
+ Br
o ™ eon | | HOHE® @
© 2 © T Reed 150-200 C
NeBr
- e )
Fused
: e O
HOCcO | I — .+ fused
-— Br
A Pq, NaCN
fused
O o
®_
Ol )= HOCOE (e ncda
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Nutshell Preparation of Benzaldehuyde

aia

CO+HA + Anh. AICL, (OH) N,/EtOH
Gatterrman KOCH Aldehyde Synthesis H,O" o, .a
C
HCONFHOH 20, HSP PHONO,) TNO, /
Gatterman Aldehyde Synthesis / H_Pd-BaSO,-Quionoline-S

Rosenmund's Reduction
(O GO, A, /HO(Etard)

H,C-OH

Br
GO,/AC,O/H,OP \ CrOS/@ o MhO, @

Mg/H—C—OCJH,
CH,~N-OH
HO"
Nutshell Review and Review of Benzaldehyde Reactions
@ a OH OH o+
2 [ ] B
ca A H-C-ON  H-C-C
(@)
H H H H-CN HO"
1 | 1 2NH, ——————> >
CGN-C-N=C - OH
Ph O M OH
H-C-SO,Na
(nj KCN 3
rC
& or im0,
Benzoin Condensation l HNO, T
H,N—OH ]
Benzylic acid r&anangement ———> C-N-OH
OO
Il _ KOH
c—c—OK+ @c co N NH—@ @CN_NHZ_@
Ph
AC,O/ACO FLN-NH NO. H
Perkin condensation &= CH_C_ OH 2 ), !
KOH ( : : )—C=N- NO,
1l
\\C: Oct H,N—NH-C—NH, Il_I |C|)
Knoevengel Reaction H= C’ CHCOOEN, C-INFIN-C- N_IZ
/, /(: Ot @ Zn/HA
Reformatsky Reaction ﬁr ?I) LiAIH, /Ft. @ Q—IZG_I
_ _ CH—C—OEt .
aT—at C‘CE Z ZaHLO/NH, O O-C-ONa a10H
CH,NO, NaOH
aI==ai- 1\0247: 50% -+
o o Cannizzaro Reaction
[ n®)
Q—I:Q—I—C—%W @—O—IIN—Ph Schift base
Tollen's Reagent Ve Tost
Schift Reagent
: Pink cd
Cone. H,S0, e o caar
e g - No reaction
Malachite green 2Me, N H H
N[sz PClg 1
— ] c—a
O=-C-H (|]
Conc. H;SO, .
[Ol/Air
H,SO,/A CcC—OH
SO,H (”3
C
FHNO, H,O" |
HS0,
NO, 1.AH,
e —
o H a5-OH
O
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NUTSHELL PREPARATION OF BENZOIC ACID

o-aa,/Aq,

H,
MgBr MNO_/ C_l—l
COOH COz/Hs0®
C=N
OH
HC—
KMO,/OH ™

ﬁ 0o

o=c—ocsz

o=ca O=C—0Na
PQ, NaOH/
PQ, or SOQ, NaHOO,
o 9 PO, O\ GO, | -2 2 I
cO ‘ A A c 0@ —»Ph-cPh
Soda lime
—_—
; L (B En P B
Hunsdiecker Reaction
LiAH, HO @
Br > OH
A &/w4 ‘ Agzo Q G_Iz
08 ® \/
PE—
N BENZOIC o o
Al —=—=—— (O)-cocH,
—”—G‘ i) S0, D H
e T N
Arndt Fistert (iii) HO/Ag,0
Reaction
Qoo QOOH
. ,/FeCl conc. HNQ, R
) A conc. ) g
a NG,
QOOH
COocH Br,/FeBr. conc. s
CUEL I O
Br
OH o4 (H)
Br Br
Br, CQ_I FINO, G, NO,
«— —_—
HO 0,
Br
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ALLEN

CAREER INSTITUTE
ITA [RAJASTHANY

NUTSHELL REVIEW & PREVIEW OF

ORGANIC NAME REACTIONS |

[ —

Aldol Condensation

OH 9 /\‘ H Il QH OH
HCCH —— H-C-CH, CCH—> H-C-CHj CH— CH—bHCCCCH
H H
Claisen Condensation
o) o} 0
I EtO I /_\‘IID H f W, Il W
H,C-C-OEt ——Et0O-C-CH, C- CH3—>EtO-C-CH2—?—CH3—’ H-C-C-C-0C,H;
H
OC,H, (OEt 2
Perkin Condensation
/ \ (0] = A
]
O HO 0 0 H
Cinnamic acid

Benzoin Condensation

9 O OH
2 QC— EtOH QC CH@ Benzoin

CH, CH
Lo . DMSO 3
Wittig Reaction H,C-C=0+CH,=PPh, —— > H,C-C=CH,+Ph,P=0

OH 0 o
NaOl I
H,C- CH—R! ——> H,C-C— RlI\II;OH»CH [+R—C—ONg'

Haloform Reaction
2
H
/H/‘C/Cl CHCl, I _.Cl 54 A _ .
Carbylamine Test R=N{ N kon - RTNTC R=N=C lsocvanide
Reimer Tiemann Reaction H.
(0] OH H
CHCl ———> C O
+ CCl, Cl
KOH
CCl
OH
ccl, C—oH

O
Kobe's Schimdt Reaction — ,_., &
125 C "OH
NaOH ma]Or
CO /H NO
C\
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Hofmann Bromoamide Degradation
9 Br 1 HO
R-C-NH, 55> R-C-N-Br—*"R- C-N-Br +—R-N=C= O~h,0 =~ R™NH,*K,CO;,
H
NaN, n A — D oM
C T " R-C-N=N=N —*R-N=C=0 ——» R-NH,
Curtius Reaction R-C—-Cl—
M — HONO o HSOA R-NH
W’R—C—NH—NH2 —>H+ R-N=C=0—* 2
L R ti 9 H,N-OH 9 Accl HgoA
ossen Reaction R-C—C] —2 . R—C—II\I—OH—OrH:’R_N:C:O—’ R-NH,
H
HN, ot
Schimdt Reaction R- C OW R-N=C= O—> R—NH,
Meerwein Ponndorfverly reduction QOH AI(QPr‘)g <:>:O
PriOH
Oppeneuer Oxidation _AIOBU);
Me CO
Cannizzaro reaction
9 50% O) I‘—> slao 9 Q . ICI: 6N+ CH.—OH
- O — - + -
HCH—@H—’I—IB)C \_/ C—OH+H QH H a 3
H
Bayer villiger oxidati H,C. .OH o R
ayer villiger oxidation : 5Cuo” . H,C-C-0-C—CF,
Q F,C—C—00—H _ 0
C = 0—0—C—CF, o
/ (peracid) F,C—C—=0
H,C
I coR 12y c-¢eg
[ye —
H,;C-C-0 ‘ HSC—C—OO Ph- Shift N
Beckmann Rearrangement
! 1 O—H (0]
Boo B nso, Bo-R eI I
ZIQI - “ —’R‘ C=N-R —2%—» R—C=N-R<==R—C-N-R
Ton Togn "
[Back (to OH)gr. migrate]
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Pinacol Pincolone rearrangement

I
OH

Q

I
OH

Benzylic acid rearrangement

Q 0 |

.
©

+

acetate
O,P (Hydroxy acetophenone)

C C oO— C—C Ok
O
Fries Rearrangement
O- C CH,
AICL( Anh)
Phenyl @

Claisen Rearrangement

14
O-CH;-CH=CH O-H O—1C4H—CH:CH
2 2

"If ortho position is blocked"

2 2 14 O-H
200 C CH;—CH=CH, H.C CH
—_— s ® 200 C
B
1EHZ_CH =CH,
Birch Reduction
O—R(+M) O-R COOH
Na/ Na/ Na/
Tq. NH, ; 11q NH, 11q NH,
Na/ R\ /I_I
R-C=C-R ——w—> (= _ N —_
liq. NH; H/C C\R ;R—C:C_H Tq,;/H_B’R_C:CNa+

(Acid-base reaction)

Gabriel Synthesis

o —»
C
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Name Reactant Reagent Product

Clemmensen Reduction Aldehyde & Ketone Zn-Hg/conc. HCI Alkane

N;CT on NH,
Counling Reacti NaOH (phenol) Azo Dyne (Detection of
oupling neaction . o HCl (Aniline) OH or NHZ gr)
e NaNO, + HCl -
Diazotization C>*NH2 aO 25 c QN:NCI
-
Diels Alder Reaction N H // @ o O

Diene
Dienophile cyclic addition product

O

Etard reaction H3C© Cr0,ClL,/CS, Q_/(H
(Benzaldehyde)

Fittig Reaction Halo benzene Na/Dry ether Diphenyl
Friedel Craft alkylation @ +R—X Anhydrous AlCI, Alkyl Benzene
Friedel Craft acylation © + R—g—q or (RCO),0 Anhydrous AlCI, Acyl Benzene
Gattermann aldehyde synthesis CH, HCN+ HCI +ZnCl,/H;0" Benzaldehyde
Gattermann-Koch reaction C,H, (CO + HCI) anhy AICI, Benzaldehyde
Hell-Volhard-Zelinksy reaction carboxylic acid having Br,/ red P o~ halogenated

a-hydrogen atom carboxylic acid

CH,CH,— N=C=S +Hg$

Hoffmann mustard oil reaction primary aliphatic amine + CS, HgCl,/A (black)
ac

Hunsdiecker reaction Ag salt of carboxylic acid Br,/CCl,, 80 C alkyl or aryl bromide

alkali metal salt of carboxylic alkane, alkene and

Kolbe electrolytic reaction electrolysis

acid alkyne
M in - Ponndorf K l(CH,),CHO, Al + S d lcohol
eerwein - Ponndor etone (CH,),CHOH econdary alcoho
Mendius reaction alkyl or aryl cyanide Na/C,H,OH primary amine
H,, Pd/BaS0O,, S, boili
Rosenmund reduction acid chloride »» Pd/BaSO,, S, boiling aldehyde
xylene
Sabatier-Send t Unsaturated hydrocarb Raney Ni/H,, Alk
abatier-Senderens reaction nsaturated hydrocarbon 200— 300 C ane
. + _ CuCl/HCI or CuBr/HBr or
Sandmeyer reaction C,H,N:Cl CuCN/KCN. heat halo or cyanobenzene
Gattermann Reaction C¢HsN,"CI™ Cu/Hx(HBr/HBr/HBr Halobenzene
benzolytated product
Schotten-Baumann reaction (phenol or aniline or alcohol) NaOH + C,H,COCI @Ojc’w%H /@anﬁ—cn
Stephen reaction alkyl cyanide SnCL/HCI Aldehyde
Ullmann reaction lodobenzene Cu (heat) Diphenyl

Williamson synthesis alkyl halide sodi.um alkoxide' or ether
sodium phenoxide

Wourtz-Fittig reaction alkyl halide + aryl halide Na/dry ether alkyl benzene
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ADDITION POLYMERS

S. f Pol Abbrevi Starting Nature of . et
No Name of Polymer ation Materials Polymer Properties Applications
1. Polyethylene or CH,=CH, Low density Transparent, Packing material bags,
Polyethene homopolymer moderate tensile insulation for electrical
(branched chain strength, high wires and cables.
growth toughness Buckets, tubes, house
ware pipes, bottles and
toys
2. Polypropylene or CH,CH=CH, Homopolymer, Harder and Packing of textiles and
Polypropene or linear, chain stronger than foods, liners for bags,
Herculon growth polyethene heat shrinkage wraps,

carpet fibres, ropes,
automobile mouldings,
stronger pipes and

bottles.
3. Polystyrene or Styron C¢H;CH=CH, Homopolymer, Transparent Plastic toys, household
linear, chain wares, radio and
growth television bodies,

refrigerator linings.
I. Polydienes

\

1. Neoprene Cll Homopolymer, Rubber like, a Horses shoe heels,
H,C=CH-C-CH, chain growth superior resistant stoppers.
Chloroprene or to aerial oxidation,
2-Chloro-1,3-butadiene and oils, gasoline
etc.
2 Buna S SBR or | H,C=CH=CH=CH, | Copolymer, Rubber like, a Manufacturer of tyres,
(Styrene- Butadiene, GRS 1,3-butadiene chain growth superior resistant rubber soles, water

and C(H;CH=CH,
Styrene

Rubber) to aerial oxidation, | proof shoes.
and oils, gasoline
etc

III. Polyacrylates

1. Polymethylmethacrylate | PMMA CH, Homopolymer Hard, transparent, | Lenses, light covers,
(Flexiglass Lucite, H,C=C—COOCH, excellent light light shades,
Acrylite or Perspex transmission. signboards, transparent

Optical clarity domes, skylights, air
better than glass, | craft windows, dentures
takes up colours. and plastic jewellery.

2. Polyethylacrylate H,C=CH=COOC,H; | Homopolymer Tough, rubber like

product.

3. Polyacrylonitrile or PAN CH,=CH—CN Homopolymer Hard, horny and Orion, acrilon used for

Orlon high melting making clothes,
materials. carpets, blankets and
preparation of other

polymers.

1. Polyvinyl chloride PVC CH,=CH—-CI Homopolymer, Pliable (easily (i) Plasticised with

chain growth moulded) polyester polymers

used in rain coats, hand
bags, shower curtains,
fabrics, shoe soles, vinyl

flooring (i) Good
electrical insulator, (iii)
Hose pipes.
2. Polytetrafluoroethylene, | PTFE F,C=CF, Homopolymer Flexible and inert | (ii) For nonstick utensils
or Teflon to solvents, boiling | coating (i) Making
acids even gaskets, pump
aquaregia, stable packings, valves, seals,
upto 598 K non lubricated bearings.
3. Polymonochlorotrifluor | PCTFE CIFC=CF, Less resistant to Similar to those of
o-ethylene heat and Teflon.

chemicals due to
presence of
chlorine atoms.
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CONDENSATION POLYMERS

I\SI(.) Name of Polymer fi:tbi::l I\izglir;lgs I\l]’itll;;:ec:‘f Properties Applications
1. Terylene or Dacron HO—CH;~CHzOH Copolymer, Fibre crease For wash and wear
Ethylene glycol or Ethane-1,2-diol . X
or Mylar step  growth, resistant, low fabrics, tyre cords,
And linear moisture sea belts and sails.
o 0 content, not
HO-&O&-OH damaged by
Terephthalic acid or pests likes
Benzene-1,4-dicarboxylic acid moths.
2. Glyptal or Alkyl HO—CH,—CH,—OH | Copolymer, Thermoplastic, | Paints and lacquers.
resin Ethylene glycol linear step dissolves in
and growth suitable solvents

HOOC COOH .
and solutions,

on evaporation

Phthalic acid or leaves a toth
Benzene-1,2-dicarboxylic acid but not flexible
film.
II. Polyamides
1. Nylon-6,6 (I)I 0 Copolymer,
HO—C(CH,),—C-OH | linear, step
Adipic acid growth

and

H,N—(CH,);—NH,

Hexamethylenediamine

2 Nylon-6,10 H,N(CH,),NH, Copolymer, High tensile (i) Textile fabrics,
Hexamethylene diamine | inear, step strength, carpets, bristles for
and . .e
HOOC(CH,),COOH growth abr_a51ons brush?s. (ii)
Sebacic acid resistant, .Substltute. of meta“l_s
somewhat in  bearings (iii)
elastic Gears elastic
hosiery.
Mountaineering
ropes, tyre cords,
fabrics.
3. Nylon-6 or Perlon L NH O Homopolymer Mountaineering
, linear ropes, tyre cords,
fabrics.
Caprolactum
Fermaldehyde resins
1. Phenolformaldehyd Phenol and | Copolymer, (i) with low degree
e resin or Bakelite formaldehyde step growth polymerization for

binding glue, wood,
varnishes, lacquers.
(ii) With high
degree

polymerisation for
combs, for mica
table tops, fountain

pen barrels,
electrical goods
(switches and
plugs), gramophone
records.

2. Melamine Melamine and | Copolymer, Tough, rubber | Non-breakable and

formaldehyde resin formaldehyde step growth like product. non-plastic

crockery.
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CARBOHYDRATES

Polyhydroxy aldehyde or Ketone (cyclic hemiacetal / or hemiacetal or acetal or ketal

Monosaccaride (C H, O)) : single unit, can't be hydrolysed : Glucose; fructose (by glycosydic linkage)

Sucrose 3, %%,® Glucose + Fructose; maltose 3, 8%,® 2 Glucose unit

Lactose 3,#%,@ Glucose + Galactose

Polysaccaride : Contain more than monosaccaride units
(CH, O,) : Starch & cellulose.

6" 710 T 5'n

TYPE OF SUGAR

Give Test Reducing Non Reducing
1. Tollen's Reagent +ve test -ve test

2 Fehling Reagent +ve test -ve test

3. Benedict Test +ve test -ve test

4 Mutarotation Yes No

a I
5. Functional Unit —(IZ—C—O/—?—C—C—

OH OH

" Cr”
OH OR

Hemiacetal Acetal

Crt Crf
OH OR

Hemiketal Ketal

6. Example All monossaccaride Dissaccaride : Sucrose
Glucose; fructose, Polysaccaride : starch cellulose

mannose, galactose,

Dissaccaride : maltose; lactose

Mutarotation: When either form is placed in solution it slowly form the other via open chain aldehyde

form & gradual change in specific rotation until specific value is reached.

H H,C—OH
o o 6 H H O_H
| _ = A
1 == NoHu y,C=© OH H
H OH OH OH
B a-D-Glucose
e oz jaly=+112

Anomer's : Difter in configuration at 1st carbon due to hemi (acetal or ketal) ring formation. The new-
symmetric carbon is referred to as Anomeic carbon.
. Epimer's : Distereomer's which differ in conformation at one chiral carbon [maltose & glucose (epimers

carbon is C2]
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. Sucrose : + Maltose
OH ) H,C-OH H,C-OH

H O_ H O CH,OH H
H o)
OH OH H

OH a CH H OH

H OH : H OH Gl'ycosidic H OH

a-D-Glucose b-D-Fructose (unit) linkage

Glycosidic linkage Two a-D-Glucose unit

. Starch : (Amylose & Amylopectin)

. Amylose : (Straight Chain) :

H,C—OH

H,C—OH

H OH
(a-1,4 Glycosidic linkage)
(i) Soluble in H,O & give blue colour with I, (ii) 10 to 20%
. Amylopectin (Branch chain) : (C,H,,0,),

H,C—OH

H,C—OH

(CeH1,05),
nH,0 "Diatase
C,,H,,0,;(maltose)

nH,0 “maltose

H o © 2C¢H,,0, a-D-Glucose
1,6-Glycosidic linkage L
o CH, Cellulose
H H 0 nH,0 " Cellulose
nCeH;,04
L o0— b-D-Glucose
n

1,4-Glycosidic linkage

. Cellulose : (Straight chain B-D-Glucose unit)
H,C—OH H OH

H _

OH H O H

OH

H o)
CH;OH —O0—
(b-1,4-Glucosidic linkage)
I
— — Br.
N-NH-Ph 2—» (CH—OH),

ALLEN Materials

"
HC- (@O, —C-GEN
OH (osazone) NE—P

(same osazone for fructose)

AO-OH,— (OH— O~ AQ),,— CHO Hceicavdide ok
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G_IZ_ OH Guconic add
HOOC—(G1—0OH) ,—COO0H

Saccaric acid
red P+
HC- (@)~ O,
OH Sarbitol OH

éHz_ @1—0n),— éHz
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AMINO ACIDS

STRUCTURE OF

CH, PROTEINS

. _ Th

H,N*— CH,— COO H,N‘— CH— COO- Primary s.tructhu.r?1 T
Glycine AAlanine sequence in which various

amino acids are arranged in a

Three protein is known as the
S.No. Name of amino Structure of R letter primary structure of a protein.
acid symbol The number, sequence and
- identity of amino acids in a
1. Glycine -H Gly . . .
protein constitute primary
2 Alanine —CH, Ala structure of a protein.
3. Valine -CH(CH,), Val Secondary structure : The
4. Leucine -CHCH(CH,), Leu coiling of the long strings of
—CH—CH,CH, amino acids in a protein is its
5. Isoleucine | lle secondary structure. The a-
CH, helix is a common secondary
—(CH2)3NH—C—NH2 structure. In a-helix, the
6. Arginine Il\llH Arg peptide chain coils and the
- turns of the coil are held
7. Lysine ~(CH,),NH, I Lys together by hydrogen bonds.
8. Glutamic acid -CH,CH,COOH | Glu Another type of secondary
9. Aspartic acid -CH,COOH | Asp structure is possible in which
10. Glutamine -CH,CH,CONH, ) GIn the protein chains are
11. Asparagine -CH,CONH, [ Asn stretched out. It is a B-pleated
12. Threonine -CHOH.CH, Thr sheet structure.
13. Serine _CH,OH Ser Tertiary structure The
14 Cysteine “CH,SH Cys folding and binding of a-helix
15. Methoionine -CH,CH,SCH, Met %nto rmore complex shapes
illustrates the tertiary structure
16. Phenylalanine ~CH,CeHs Phe of proteins. At normal pH and
17. Tyrosine -CH,C¢H,OH (p) Tyr temperature, each protein will
CH,~ take the energetically most
18. Tryptophan ® Trp stable shape. This shape is
NH. —~ specific to a given amino acids
which form proteins.
CH, .
Quaternary protein
19. Histidine NH His structure results when
Nﬁ several protein molecules are
H bonded together to form a still
20. Proline HUCOOH Pro larger units.
COLOUR TESTS

Biuret Test : Proteins give a
violet or blue colour with 10%

ISOELECTRONIC POINT

NaOH solution and a drop of
In electric field these ions will migrate towards the electrodes of opposite o

very dilute copper sulphate.
The test is due to ‘~CO-NH-]
group and is given by all
compounds containing this

charge (+ve ions towards cathode and -ve ions towards anode). At a
certain pH the dipolar ion exists as neutral ion and does not migrate
to either electrodes. This pH is known as isoelectric point of amino

acids. For neutral amino acids. Gron.
Millon's Test Millon's
PEPTIDES . )
reagent is a solution of
Condensation products of two or more molecules of a-amino acids is mercuric and mercurous

nitrate in nitric acid. Protein,
when warmed with Millon's

called peptides.

Peptide Linkage : Linkage which unites the a-amino acid molecules

together is called peptide linkage. It is —CO-NH- linkage. reagent, gives a white
precipitate which changes to
red.
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