CHAPTER

5 Carbonyl Compounds
and Acid Derivatives

Question Bank

LEVEL 1

1. When phenyl ethanoate is alkylated with chloroethane/AICl,, the para product is the
major product. This is because

(a) Alkylation usually occurs at the para position.

(b) The -Cl group is a weakly deactivating and an ortho/para director.
(¢) The -OCOMe group is an activator and an ortho/para director.

(d) The -Et group is weakly activating and an ortho/para director.

2. Terminal alkynes react with 9-borabicyclononane (9-BBN) and then aq. alkaline hydrogen
peroxide to give aldehydes because

(a) Acid catalysed electrophilic addition of water follows Markovnikov’s rule.
(b) Acid catalysed electrophilic addition of water is anti-Markovnikov.

(c) The radical addition is anti-Markovnikov.

(d) Steric and electronic effects cause the boron to the terminal carbon.

3. In general, ketones are more reactive towards nucleophiles than esters because
(a) The o-protons of a ketone are more acidic than those of an ester.
(b) The alkyl group in a ketone is an electron donating group due to hyperconjugation.
(c) Alkoxy (RO-) groups are sterically larger than the related alkyl group.
(d) Alkoxy (RO-) groups are stronger electron donating than alkyl groups via resonance.



. When 2-methylcyclohexanone reacts with a base and is then treated with an electrophile
such as methyl iodide the product depends on the reaction conditions, see below. At high
temperature, the major product is the geminal dimethyl compound. This is because

0 on 0 O 0
CH;l Et;N LDA CH3l
heat 0°C

(@) Alkyl groups are weak electron donors due to inductive effects and hyperconjugation.
(b) The enolate formed at high temperature is more stable.

(c) diisopropyl amide (LDA) is a much stronger base than Et,N.

(d) Lithium diisopropyl amide (LDA) promotes an anti-Markovnikov type addition.

. The reaction of a Grignard reagent with a carboxylic acid does not give a secondary alco-
hol. This is because

(a) Grignard reagents only react with the aldehydes, ketones, esters and epoxides.
(b) The carboxylic acid is too sterically hindered to react.
(c) The carboxylic acid is not electrophilic enough to react.

(d) The Grignard reagent is a base, so an acid-base reaction occurs.

. When 1-phenylpropyne reacts with H,O/HgSO,/H,SO,, the major product is propiophe-
none shown below. This is because

0)

(@) Alkyl groups are weak electron donors due to inductive effects and hyperconjugation.
(b) Carbonyl groups are electron withdrawing groups due to resonance.
(c) Phenyl groups can stabilise positive charge by resonance.

(d) The reaction is controlled by steric factors.

. When methyl benzoate is nitrated with HNO,/H,SO,, the meta product is the major prod-
uct. This is because

(@) The -CO,CH, group is a meta director.
(b) The -OCH, is a meta director.
(c) The -NO, group is deactivating and a meta director.

(d) Nitration usually occurs at the meta position.

. A chemist attempted to reduce the compound shown below with NaBH,, but could not
isolate the desired product 4-hydroxybutanoic acid. This is because

(0]

HO)‘\/YO

H



(a) NaBH, reduced both the carboxylic acid and the aldehyde.

(b) NaBH, is not reactive enough to reduce the carboxylic acid or the aldehyde.
(c) Anintermediate was formed that reacted to give a cyclic acetal.

(d) Anintermediate was formed that reacted to give a cyclic ester.

(1) LDA then methyl iodide

9. (i) LIAIH, then H;0r 0 Identify reactant
(ii1) TsOH, propanone, heat 0 ﬁ
~o Q 0._0O
@ ®) © mo @
0 o O
(i) NaCN
10. 7 (i) H+, H,0, heat 0 Identify reactant
(iii) SOCl,, Ei;N (0]
(iv) Benzl alcohol, pyridine
Br Br N*t=N +_
H3C—C—OH HO —C —CHj
(i) CH;COsH ' !
11. 2 — j >, HO _(I: —H * H—(Ij —OH  Identify reactant
(i1) H', H,O CH, CH;
(50:50 of these enantiomers)
«OH
? \/< “ \j\
12. NaOEt, EtOH, heat )\@/& Identify reactant

(a) ©
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13. ?

14.

15.

16.

17.

18.

(1) KOH, heat OH

? G H', H,0 Identify reactant

CH,CHs

wBr Br «OH OH
.."""/// ."""/,,/ ."""/,,/ ."""/,,/

. 2, OH OH
(i) BH, )_<
—_—
? (i) NaOH, H,0, _/_\ + Identify reactant

(50:50 of these enantiomers)

() 4>—\ (b) :>: (© 4>=\ (d) 4>=/

Appropriate reagent for the following conversion is

IO

Br Br

() NHNH,; EtOH/OH  (b) RedP+1,  (c) Zn-Hg/HCl (d) All of them

In the given reaction

Me Q
Me-C-CHO +@C—H _30%NaOH _, 4 | B. A and B are
Me
(2) Me,C-CH,OH + Ph-COO" (b) Me,C-COO + Ph-CH,OH
Me O 0 (l:HS

| Il
_CH=-C— — Il
() Me-CH-C-Me + Ph-CH,0OH @ Mo CH,&Me + Ph-CH_OH

Which of the following gives glyoxal as one of the product on ozonolysis

(a) @ (b) QCHz
H2C=CH
(c) H,C=CH-CH=CH, (d) Both (a) and (c)

The correct statement is

(a) chloral forms stable hydrate

(b) methanal is more reactive than ethanal towards nucleophilic addition
(c) protonated carbonyl group is more reactive towards KCN

(d) all of them



19. In the given reaction sequence, the B is

CHO
CH,-OH
e, (CH2OH () HaN-NH, B
dry HCI (i) KOH/C,HsOH

(iii) H;0®

0
(a) CD (b) OCQCHs © CQCHO (d) none of these
CH; CH3 CH;

20. The maximum reactive towards the nucleophilic attack is
Hi;C_ Cl H;C

B S S e T S Vs

o O O o

H;5C H;5C

21. Match column I (reaction) with column II (name of the reaction) and select the correct
answer using the codes given.

Column I Column II
(a) 2C.H,CHO __ 20%NaOH (i) Benzoin condensation
(b) CH.CHO + HCHO __ 20%NaOH (i) Self-Cannizzaro reaction
() 2CH,CHO __KCN/(@@le) (iii) Cross Cannizzaro reaction
(d) C,H,CHO+(CH,CO),0—E0MNa_, (jy) Perkin reaction
@) a-i b-ii, c-iii, d - iv (b)a-ii, b - iii, c - i,d - iv
(c) a-i,b-iii,c-iv,d-ii (d)a-ii,b-iii,c-iv,d -1

22. In the reaction

9 C,HsONa
CH3;-C-CH;3™" @ —m Product
A
the product is
CH; (0)
C

HO OH

@ QC:G () CHy-
CH,

23. The product of the given reaction is

M GHe Q CH

3N
(o "y @ Ge]
CH,

(i) PhyP
CH3-CH-CI —, . [X]
I (i1) BuLi
CH; Gl
(iii) O 3

CH;
OCHj; OCHj3;

CH CH
a) CH3;-C 3 b) CH3;—CH —©< 3
@) 3 I:<:§<CH3 ®) 3 (I: CHj;

CH3 CH3



24.

25.

26.

27.

28.

29.

OCH;

CH
CH»—CH 3
S @CH3

CH,

(©

CH;

O
- CH;
(d) CH ?@cm

CHs

Which of the following gives positive Fehling’s solution test

(a) Ph—CHO (b) CH,CHO (c) CCLCHO (d) All of them
In the given reaction
Heo
CH;-C-C-cHo -1 CO“C'@NaOH, Product is
(|3H3 (i1) H30
cr oo
(@) CH37(I}CHOH7CH20H (b) CH3—CI—CHOH—COOH
CHj3 CH3
s 5 9
(c) CH;-C-C-COOH (d) CH;-C-C-CH,0H
CH; CH;
In the given reaction, (P) will be
o)
(i) (CH3),CuLi
> (P
(i) H;0® ®
CH;
CH
@) HC ’ ®) cm@cm
OH
(0]
(© H3CC>CH3 (d)
CH;
CH;
In the given reaction
0] 0]
(i) C,HsONa/C,HsOH CHO
(i) R
(R) would be
(a) HCHO (b) CH,CHO (c) HCOOC,H; (d) (COOC,H,),
Aldehydes and ketones react with o-bromo esters and zinc in ether or benzene medium to
yield

(a) o-keto ester

(b) B-hydroxy ester

(c) v-keto acids (d) B-keto ester

In the given reaction sequence, compound (B) is

©
(HOH
(ii) CgHsCHO/A

(¢}

(A)

Q)
NH;,;NH,/OH
2 L /OH, g,



30.

31.

32.

33.

34.

2) @i}m—cms b) @:>

CH-C¢Hs

[::I:)%CHTCJk (d) [::j::>

CH,—CgHs

In the given reaction sequence

OL N OH/A‘
(i) ZrﬂHzO( ) ®)
compound (B) is
CHO CHO
(@) (b) CHO (©) @i}cm (d) @:>0H

Two isomeric ketones, 3-pentanone and 2-pentanone can be distinguished by
(a) L,/NaOH (b) NaHSO, (c) NaCN/HCI (d) 2,4-DNP

Silver mirror test with Tollen’s reagent is given by

(a) CH,.CHO (b) Ph-OH (©) C6H5—CHzfﬁ7CH20H (d) CH,CHO
o

Which of the following is a correct conversion?

OH

(i) Mg, ether Oin
—_—

11) HCOH

(i) HCOH 1y 511 ¢

(iii) H30
(i) Mg, ether
- OC,H
(i) C,HsOH 2
H,OH 0]

(1) Mg, ether O d (1) Zn—Hg, HCl
— >

(i1) HCOH (d) (11) Mg, ether

(iii) H;0® HCl i H,0®
T

(@)

C>
@
O
Ec>

o)
=

(©

= )

For the given reaction, the product is

%C/OOH

18 (0]
O
+ — > Product
Cl Cl
0 Cl o Cl
(b) I
Cl Cc-O

(@)



35.

36.

37.

38.

39.

13 Cl

Cl
Cl C-O
© @g @ @ CI@O_E@
18

Which one of the following does not respond positive to iodoform test even on heating?

Br
I |
(a) CH3—C—CH2—$II—OPh (b) CH3—(II—CH3 (c) CH3NO2 (d) Both (a) and (b)
O Br

The rate of reduction of the following carbonyl compounds by NaBH,

CH; O C,Hs O
(i) H (ii) C,Hs
CH; CoHs
CHj; 0
H3C CH; 0
(iii) CHj; (iv) H
CH, O,N
(a) iv>i>ii>iii (b) i>ii>iv>iii
(c) dli>ii>i>iv (d) ii>i>iii>iv

@ O CF3CO:H —>——>—A; product (A) is
Y0
(@) Q Q—b © Q (d) None of these
cH’

(i) LiAIH,, Et,0
(ii) H,0

Alc. KCN Products
—>A

The number of possible stereoisomers in the product mixture is

(@ 1 (b) 2 (© 3 (d) 4
O«
o . A0t

CH;

o (0] (0]
(a) Of CHy  (b) [ i5 S @ o
CH; CH;

A; The product (A) is

Ox

CH;



40.

41.

42,

43.

44.

45.

The incorrect statement amongest the following is

(@) The order of reduction reaction by LiAlH, and that of the reduction by NaBH, each is
two

(b) Al-H bond is more ionic than B-H bond and hence LiAIH, can produce larger concen-
tration of hydride ion than that of NaBH,

(c) LiAlH,cannot reduce -NO, group

(d) Inspite of very small rate constant of reduction of any carbonyl function other than
aldehydes and ketones, the rate of reduction with LiAIH, becomes appreciable due to
large concentration of hydride ion

Which of the following ketones has the largest equilibrium constant for addition of water?

(0] 0 0
(@) ﬁ (b) © ) @

I
Ethyl acetoacetate react with CH3—C-H in the presence of base/A followed by acidic
hydrolysis and subjected to heat, product formed is
H;C (@) H;C

I
@) OQCOH (b) O
0
© @“ d o
O C-OH
CHj,

Identify the product (C) of the given sequence of reaction

| o

i
C-OH

Q)

cocl
Ph
Ph iy HoN-NH, KOH/A
(A) (B) ©
AICI; HOCH,CH,OH
Ph
Oav
. Ph Ph
Ph Ph

Which of the following gives positive Fehling’s solution test
(a) HCOOH (b) HOOC-CHO (©) @CHO (d) HE_(II:H

Which of the following geminal diol is most unstable?
(@) F3C~___~-OH (b) H3;C~___-OH
a

F,¢~ SNOH H;C~ SOH



46.

47.

48.

49.

CICH,~_ _OH d Cl3C~___-OH
o o @

CICH, g~ OH

In the given reactions, sequence
0]
/@ HCNAA (1) LiA]HzL B H,SO4+ NaNO,
H;C (ii) H,O
The compound C is
0O 0]

(a) @E}m () @@

H;C H;C

NH,

O
H;C HyC

What will be the pH of an acetate-acetic acid solution when the ratio of [CH3CO;] /
[CH,CO,H] is 10? (A table of pK  data is given below.)

(a) 5.76 Some useful pK values

(b) 4.76 CH,CO,H 4.76
H.PO 2.2

(©) 376 HzPOé4 7.2

(d) 1.76 HPO,” 124

If the internal pH of a muscle cell is 6.8. Which one of the following statements about the
concentrations of PO,*, HPO,*, HPO,", and H PO, is true?

(Hint: use the table of pK s given in the previous question.)

(@) The species with the highest concentration is H,PO,.

(b) The species with the highest concentration is H,PO," .

(c) The species with the highest concentration is PO,? .

(d) The species with the highest concentration is HPO? .

Choose the incorrect statement about the following acid/base reactions involving pro-
pyne and its anion propynide.

pK

a
H,0 16
H;C—C=CH 25
NH3 34

() H;C—C=cH+O0H° == m,c —c=c® + 1,0

() H3C—C=CH+NgY == H;C—C=c® + Np;

(a) The equilibrium in equation (i) lies to the left.

(b) The equilibrium in equation (ii) lies to the right.

(c) Inreaction (ii) ammonia, NH,, acts as a base.

(d) Propyne, CH,C = CH, is a stronger acid than ammonia, NH..



50.

51.

52.

53.

54.

Choose among the following reactions those that will give a racemic mixture of two enan-
tiomers as the products.

0 . .
. (i) CH3Li _() CH3Li__
@ \)J\ \ (i) H,0 () \/J\ (11) H,0
(1) NaBHy4
(i)
\/J\ (11) H,0

@) i (b) ii (c) iii (d) ii+iii

Choose the order that has the following carbonyl groups correctly arranged with respect
to increasing reactivity with NaBH,.

I i I
(1) C (if) C (iii) C
VRN VRN N
H;C H F3C H H;C CH;
(a) 1<iii <ii (b) i<ii<iii (o) di<i<iii (d) il <i<ii
increasing increasing increasing increasing
—_— —_—
acidity acidity acidity acidity

Which of the following is the correct order for hydrate formation of the given compounds?

(0] 9) 0 o
HOSRNCOINCOOLINCS
Cl O,N HO

(a) i>ii>iii>iv (b) iv>i>ii>iii
(0) iii>ii>i>iv d) iii>i>iv>ii
OH
H,804 O i) dil. OH"/A
/\O x] L%y © > (7]
A (i1) Me,S (i1) (CH3), CuLi
(iii) H,0

In the above sequence, compoud [Z] is

Me HO Me
OH pcc I,
0:<:>—< > P, NaOH P, + P3 (Yellow ppt.)

(i) NaBH4
2 =
(ii) H®, A

4

Final compound P, is



0 O O 0.__0
) %o (b) © @f e O/\j
@) 0]

O

®0 .

55. NaOEt P, (1) H_O(CHZ)2OH/HCL P, A »P3; Compound P, is
H-C-OFEt (ii) LiAlHy4 '

Il

(iii) H;0®

0 0
(a) <:>:CH2 (b) <:§:CH2 ©) @CHO (d) C}CHs

56. Product “P” obtained by the reaction

(0]
PhMgBr (excess) H,O H®
OMe PAN >
Etzo (A) (B) heat PI'OdUCt
(%\ph (b) @/& OA > <
N I
57. CH, +Ph-C-H & major products
NO,
NC NC OEt NC OH
/ N/
(a) C=CH-Ph (b) c=C (c) c=C (d) None of these
OzN/ OzN/ \Ph OzN/ \Ph

58. Aldehydes and ketones having o-hydrogen convert into carbanion in the presence of base

as follows
O 0

_ Il
CHy_ C_R -OH , e, ¢ R

This carbanion is stable because of
(a) Presence of -I group (-CO-)
(b) Delocalisation of negative charge by pi bond
(c) Presence of +I group (i.e., R) on -CO-
(d) Both (a) and (b)
COOPh
Br (i) Zn/Et,0
—_—
(ii) CH,0
(iii) H30™;
COOH COOH COOH COOH
() (b) OH (9 RN CY
OH

59. A, Ais

OH



60. Choose the reaction that would not be successful for the preparation of the following

alcohol.
/>iH\
@ m (i) CH3;MgBr - O /\[( ~ (i) CH3MgBr

(i1) NH4CL, H,O (1) NH4CI, HQO

© /ﬁ(\ @) CH3CH2MgBr: @ \[( (i) CH3CH,MgBr (2 eq)
o)

(i1) NH4CL, H,O

61. Choose the major product of the following reaction sequence.

0 (1) CH3CH,Li (excess)
0 (i) NH4C1, H,O o

HO OH 0
o[ M e[ o (;)W @ (;OHQ

62. The compounds A, B and C in the reaction sequence
CH3__
CHy;”

are given by the set

C =O 1, A Ag B dil. H,SO,4 C

: 2
Alkali ) A Hg

(a) Iodoform, ethylene, ethyl alcohol (b) lodoform, acetylene, acetaldehyde

(c) Iodoform, propyne, acetone (d) Iodoform, 2-propanol, propanone
63. Any one of the product formed is by @ @ 1))C0+nc NaOH
i) H
COOH HOOC CH,OH CH,OH
COOH HOOC CH,OH CH,OH
0o
CH,OH COOH 0)
COOH CH,0H o)



64.

65.

66.

67.

68.

Acompound “A” formula of C.H CI, on reaction with alkali can give “B” of formula C.H.O
or “C” of formula C;H,. “B” on oxidation gave a compound of the formula C;H,O,. “C”
with dilute H,SO, containing Hg** ion gave “D” of formula C,H,O, which with bromine
and alkali gave the sodium salt of C H,O,. Then “A” is

2774720

(a) CH,CH,CHCI, (b) CH,CCLCH, (c) CH,CICH,CH,Cl (d) CH,CHCICH,C]
Identify compound [X] in the given reaction

Me-C=C-H %[P ] 2 compound [X]

@ )OK ) ~_OH )Oi (@ /T
OH

What is the major product obtained from the following reaction

0
(;/I/ + one mole HO—CH,—-CH,—OH I;TCSI>
0
(a) ©<0 CH,—CH,-OH (b) <:><oj
O-CH=CH,
s oY

Give the product from the following reaction sequence

Ethyleneglycol Collin’s. EtMgBr  H®
reagent T H,0

O
Q
Predict the major organic product from the following reaction

0 NaBH4
L1A1H4 B
OH OH OH
(a) A B (b)

OH
© (a9 Ts @ f;

HO



o O

S . .
i H,N-NH O
69. ©/\)\Me d11.AOH X] (1) 2 2y (1) 3 -1zl
(i) KOH/C,H50H (i1)) HO—Zn
The product (Z) is
(0] 0 O O
Tea Lo Lo Nie:
H 0]

70. The final product (Y) of the following reaction sequence is

® _ (i) CH;B
o+ N M dil HE o WCHBr o,
CoHs (ii) H30™

KOH

Z + Hinsberg reagent — (No dissolution/solid residue)

I\I/Ie
@ QCHO ®) Q: © E} @ QE
CoHs CH; t

71. In the given reaction

o 0O
I I 0
H-C-H + Me@CH S0% NaOH, 4, g (A and B are cross Cannizaro product);

A and B are

(a) HCOO + Me@CHzOH (b) CH,OH+ Me@COOO
() HCOO + Me@COOO (d) CH,OH + Me@CHZOH

72. Choose the major product of the following reaction.

(1) LiAlIDy4
(i1) H3O

Y

> B.Bis

H
N CH;CHO
73, @ 3 A SntHCI

NH, (1 Eq.)



74.

75.

76.

77.

;

NH, NH;

i s

NHC,Hs NHCH;

An organic compound A(C,H ,0) neither decolourise bromine water nor changes the col-
our of acidic dichromate solution. A on heating with H,SO, produces an alkene which on
oxidative ozonolysis gives B(C.H, O,), which gives an yellow precipitate with NaOH/IL,.
The most probable structure of A is

(@) @/OMG (b) O<OH © O/OH @ OH

HIO4.2H,0 A NaOH/A _ B (i) Me,CulLi
(i) H,O

(©).

HO OH
Identify “(C)” product

0] 0 0
(a) Q\)\ (b) q\H © O/H\H (d) H
Me

In the given reaction

Bry/ PBI’3A NH3 (A)

CH3-CH,—COOH
(alc.)

(a) would be

I I i
(a) CHyCHC-Br (b) CHyCH-C-OH (c) CHy-GH-COOH (d) CHyCH-C-NH,

NH2 Br NH2
O Ph
H,O0/H® .
H5C O/}\CH3 ————A (anacid) + B
18 CH3

where A and B are, respectively
Ph

(0] | O Plh

18

@ W< and Me-C-OH b) HC—< " and Me—c-OH
OH Me OH l\l/le

%0 i H c4<9s it

H;C 18 18

(c) 3 and Me_(lj_OH (d) 3 and Me_cl_OH
OH Me OH Me



o o
78. CH3;—CH-COOH can be converted into CH3—CH-CH,0H by the use of

(a) H,/Pd (b) LiAIH, () NaBH, (d) CH,MgBr

79. Arrange in increasing order of reactivity towards nucleophile
0

I I Il I
(i) H3C-C-NH, (i) CH3;-C-Cl (ii) CH3C-OAc (iv) H3C-C-OCH;

(a) ii>iv>ix>iii (b) ii>iii>iv>i
(c) iii>ii>i>iv (d) fli>iv>ii>i

80. What is the name of the following compound?

Cles
(0]
(a) trans-N-ethyl-3-pentenamide (b) trans-1-ethyl-3-pentenamide
(c) trans-N-ethyl-4-pentenamide (d) trans-1-ethyl-4-pentenamide

81. What is the name of the following compound?

CH,CN
.\\“H
H3C/C\
CH,CH,CHj3
(@) (R)-3-methylhexaneamine (b) (S)-3-methylhexaneamine
() (R)-3-methylhexanenitrile (d) (S)-3-methylhexanenitrile

82. What is the name of the following compound?
WH
on ©

(a) (R)-3-hydroxybutanal (b) (S)-3-hydroxybutanal
(©) (R)-3-hydroxybutanol (d) (S)-3-hydroxybutanol

83. What is not the name of the following compound?
o
Cx

H;C™ 0

(a) acetone (b) dimethyl ketone (c) 2-oxoketone

84. Which of the following compound has the highest boiling point?

(d) propanone

(a) CH,CH,CH, (b) CH,COH () CH,COCH, (d) CH,CH,OH



85.

86.

87.

88.

89.

90.

Valproic acid found clinical use as an anticonvulsant and mood-stabilizing drug that has
proven useful in the treatment of epilepsy, bipolar disorder, and other problems. Choose
the constitutional isomer(s) of valproic acid.

H
|

i
0. _0O 0.0 o)
(i) }\ 0. 0. (ii) (i)
/\I/H\ o

valproic acid

(@) i (b) ii (c) iii (d) iandii
What is the name of the following compound?
)
\n/\/“\ 0 PN
)
(a) ethyl 4-oxopentanoate (b) ethyl ester methyl ketone
(c) ethyl 4-ketonepentanoate (d) ethyl 4-ketone pentyl ester

What is the structure of 2,4-hexanedione?

0

0 0
(@) \n/\)‘\ (b) H\”/\)‘\/ (© \([)\/\g/\ (d) Q
0 0 5

What is the name of the following compound?
o
CHO

(@) (R)-2-ketocyclohexane carbaldehyde (b) (R)-2-aldehydecyclohexanone

(c) (S)-2-formylcyclohexanone (d) (S)-2-aldehydecyclohexanone

If only one equivalent of NH, (one mole of NH, reacts with one mole of cyclohexyl chlo-
ride) was used, the reaction may not go to completion. Why?

(a) NH, is not a strong nucleophile. Therefore, more NH, is needed.

(b) Clis nota good leaving. Therefore, more NH, is needed.

(c) Cyclohexyl group presents large steric hindrance. Therefore, more NH, is needed.

(d) NH, will be protonated by HCI as reaction proceeds. Therefore, the reaction will be

incomplete.

What could be the best reagents for the following reaction?



(a) H,NEtand CH,CO,H (b) H,NEtand HCl
(c) H,NEtand NaOH (d) H,NEtand Na"-OCH,

91. What could be the product for the following reaction?
OH O

\)\/\/U\ Ol H_Cl, Product

Cl (0] OH O

@ \)\/\/U\ ® \)\/\/U\
OH Cl

Cl (0]
i\/ok/ ’ i‘:)K/

92. What is the order of increasing boiling points (from the lowest to highest) for the following

compounds?
O 0] 0
0 i i
NH; Cl OH
(a) ii, 1, iii (b) ii, iii, i (o) i, iii, ii (d) iii, i, ii
(i) CH3;CO3H

93. q (11) CH3MgBr then H:),OJr product is

(i) BH3
94. (ii) ag. NaOH/H,05
(iii) PCC/CH,Cl,

0
H OH OMe
@ ) W © W (@) W
o) 0 0
O H
95. M (i) Excess LiAlHy, then H;0*
OMe 0] .. . g

(ii) Catalytic H', ethanal, heat

(0]
() C — b) SN
O

@)

O
(© @ /\/\/“\
M/ OH



O
(1)1, 3-butadiene, heat
96. ? (i) Hg(OAC),, H,0
(iii) NaBHy
(iv) PCC

() @ (b) © © i> @ N\ /

0]
97. Ovo Aqueous NHj
H (0]
N HoN
(0]

0
0
(©) HZN\H/\)‘\OH (d) HzN\n/\)‘\O_
O 0

(i) Mg, Ether
H;C Br » g
98. (i1) Methyl ethanote, then H;0 ?

(excess)
OH HO
“, O
(a) (b) (© (d)
S

(i) O3, then H,0O,

(i1)) NaBH4
(iii) Catalytic Hy

HO 0 0 ¢} 0
HO HO

100 @ (i) Br,/UV light
(if) Ph3P, then CH;CH,CH,CH,Li

Giiy @

(a) (b) O)\ © O)\ (d) @%H\

99.




O .
O (i)MgBr_~"~_~"MgBr
101. >

(i) H30"
(iii) PCC

0
o 0
(a) b) O > \ © 0 (d) Q(\/\
< ~ OH \O
102. QCEC—CH3 M» product is
(i1) HBr

H Br Br
(a) @—(lj—(lj—cm (b) A
b on
oA NP
© ch—cl—cm (d) O/\f
Br H

Br (i) Mg, Ether
103. O (if) EtOH .
(iii) Catalytic HY, H,0

H OH
(¢} H
(i) SOCl,

104. CH3;COH » —
(i1) 3-methylaniline

(iii) LiAlH,, then H30*

H;C NH, H;C NH;
(a) \OZ’(CH3 (b) \O;/CH3
o)
H;C q



LEVEL 2

Single and Multiple-choice Type

1. The product is

S]
®
@Cfgoamc. OH, H30% o duct

(6]

(a) o\/:|j> (b) Z XC CHO (o) Z Xc COOH (d) OCLCH/COOH

~OH
O . )
2. (1) O3 > (A) dil. OH, products
(i) Me,S A

In the above sequence the final products of the reaction is/are

0 0 CHO
OmCHO (b) © CHO () Q[
CHO
Q2 F (i) H,N-NH
3 HNS
H/U\Q/\/ (ii)eé—H/ROf{» Product (A)
Zn-Hg

Product (B)

HCl
NaBH4

> Product (C)

Correct option is

CH,OH

(b) A=H;C @CH CH,; B =H;C @CHZCHzF
(C) C= HOCHz—@CHzCHzF
(d) B=HiC @CH2CH2F; C =HOCH, @ CH,CH;
i) PhsP
(A) (l)—3> <:>:CH—CH3
(i1) BuLi

(iii) (B)

In the above reaction, (A) and (B) will respectively be



() QCI and CH,CHO (b) CH,CH,Cl and @o

/\/v\
() <:><g{ and HCHO (d) Cl and CH,CHO
3

. Which of the following pairs will form the same product with phenyl hydrazine /H®?
(a) CH,0OH-CO-CH, and CHO-CHOH-CH,

(b) Glucose and mannose

(c) Glucose and fructose

(d) Glucose and sucrose

. Which is/are untrue statement(s)?

(a) Protonation increases electrophilic nature of carbonyl group
(b) CE,SO, is a better leaving group than CH,SO,

(c) Benzyl carbonium ion is stabilised by resonance

OH
(d) CC13CH<OH is unstable

. Identify the product in the following reaction

0 0
U+BrZ+KOH —>A+B

A and B are
g o 0 D e
C-OK
(2) CHBr,  (b) © 0 @ HB
C OK Br% r
(0)
. In the following reaction
(0]
o8 )
Br ¢,H;0Na N DH:0°
C,HsOH (i) Soda lime/A
Product A and B are
0 O\C/OCsz

(a) @OQHS (b) i © <:> @ D

. // \\ + (CH;CO),0 CH3COONa A SOCl, B H,-Pd (BaSOy4)
CHO A Quinoline

Product (C) is/are

0
0
CHO I __
) [Q (b) @N (©) Z/ O\LCOECHZ, (d) £:§/_\CHO
0



10.

11.

12.

13.

= @
0+ mN—on PHZ43 A _HP | g W0, 260°C 51ymer [x]).
H,SO4

Correct statements about [X] are

(a) the polymer is bakelite

(b) the polymer is Nylon-6

(c) the polymer contains six carbon atoms in the repeating units

(d) itis condensation polymer(s)

Br CH3 OH
C N7
——> Product; The product formed is

Br
NHCOCH;3; CONHCHj3
(b) (c) (d) None of these

NO, NO,

Select the correct reactions
0

C,Hs + CH.OH
i) CoHsONa _ALabs + L4
H3C/\H/ o () 2@5 H3C/\H/\)J\O
( i)H 0
CH;
(b) PN (i) dil. NaOH . 7 H
H;C CHO — ... =B
(i) A o
O OH

(c) )J\ (1) SeO, Ph)\H/ONa
Ph CHs (i1) Conc. NaOH

0)

1) CH;CH,COONa
(d) PhCHO + (CH,CH,C0),0 _{ @3 2 ‘PhkaH
(i) H

CH;

Choose the alkene(s) that would give the two products of the following ozonolysis reaction.

| 0
(1) O3 H
alkene —> H + )J\
(0] 0) H H

(2) Me,S

() @ (i) E;( (i) @/\ (iv) @/\

(@ i (b) ii (c) iiand iii (d) iii and iv



14.

15.

16.

17.

18.

Choose the major product of the following reaction
i P, Major product?
\)J\ocm ’ <\ CuLi ~ base '

0
@ NN OCH;

2
0]
w)Ljij\/J\
(0]
© \!iIiE?CH3 @)//\Tiijt
N " OCH;

Which of the following is correct for the final product of the given sequence of reaction

MgBr
?Hz—OH HIOy (i)© (i) PCC

CH, - OH "(i)H,0 (i) CHsMgBr
(i) H,O

OMe

> P3 (Final product)

(@) Compound P, on oxidation with (CrO, + H,SO,) gives a compound which gives
2,4 DNP test

(b) Compound P, on reaction with I, + NaOH gives yellow ppt
(c) Compound P, on reaction with cerric ammonium nitrate gives red colouration

(d) Compound P, on reaction with MnQO, gives carboxylic acid

Identify correct method of preparation of acetaldehyde from reaction of cyanide

(i) DIBAL (i) SnCl, + HCI

(a) MQ—CENW (b)Me—CEN (ii)H3O+

(i) Conc. HZSO4 _ d _ (1) Pd/BaSO4 / H2 -
(ii) dill. NaOH (d)Me-C=N (ii) H;0®

(c) Me-C=N

Identify compounds that give iodoform test

0)

0
b O OH q
S LN @ K @
0)

Identify compounds which give PPT with Tollen’s reagent
OH
NO,
@) oo (b) o
CINH; - NH NO,
(c) Me-C=C-H (d)

[
Me-C-H



19.

20.

21.

22,

23.

I

1% HgSO
H—CEC—Hleq‘NaNH2 P, @ 0 AgSU4

—— P ——— 5P

dil. HySOy4
Identify the correct statement for the above reaction sequence?
(a) P,—Product gives +ve iodoform test

I
(b) P, - Product on reaction with HB(Sia), and H,0,/OH" gives QCH2CH

OH
CH, = PPH, (i) B,H, -THF
(c) P,—Product X —& NaOH/H,0, Q_(

(d) P,—Product gives Tollen’s test

H@
Q O -0 —-H—— Products is/are
O (0] O-H H-C=0
0 H
@) @ (b) Gf © o @
H
(0]

NaNH,  KOH/H,0
HY/A

I Il
Ph—C—CH3+$H2—C—O—C2H5 > B; Products A and B are

Br

O O

@) | ]
Ph-C-CH,~CH,~C-NH,

/N
(b) Ph-C~CH-C-OC;Hs
CHj3

0
| |
() Ph-CH,~C—CHj (d) Ph-CH-C-H

CH;

dil. H,SO
\> O\/\/#> Pl + Pz

P, and P, products are identified by
(a) Tollen’s reagent (b) Iodoform test (c) Br,+H,Otest (d) 1% alkaline KMnO,

Il o
Benzene — 2 CC1, P NHZ_I\;HZ/OH; P, Chyhv_ P; ; Regent “R” is

AICL;
T Aq.NaOH

R b,

(@) MnO,/A (b) PC.C. (c) Br,+ H,O (d) LAH



24. Among the following reactions identify lactonisation reactions

0
@ ] ()CO3H;0
Me-CH 5 Eomme

O~ OH gepm
HYALp
(C) Q

25. The compound which gives lactone on heating or in the presence of Conc. H®* medium

P\/\COOH ©) /K(\COOH (d)
OH

OH
@ L~ ®)
COOH

26. The products Y and X are

OH

CH3;—CH,COOH

(a) CHg\C /CH27NH2

27.

0)
(@)
0)
COOH
o
o
HOOC

o
Il

b C-H (i) Conc. NaOH p
(®) (i) HO/A !
C-H

I
o

COOH
oI -
COOH

(0] 0] (0]
2MeO /U\)J\/U\ OMe
|

Brp NH; H®
> > [X Y
Red P (i) XITa > Y]
o)
NH
NH
)
(@) CHs-CH-NH
COOH
cao (1) 4.eq. NaOMe /A
(ii) NaOH /A
> Identify product
CHO
COOH
COOH
0]
(b)
0]
HOOC
COOH
COOH
@ ©
0]

HOOC

COOH



30.

0]

H;C
>7CH0 + HQC\/[k (i) NaOMe /A Identify product
H;C

CH;

O (0]

(b) (©) (d)

CHj; H3C CH;

\ //
—’NaO.D /D0 Identify product
ya \\ Dioxane
CH,

(a) S // (®) I ©) I (d) I
/ \\
=y g C

KH 18-Crown-6 / THF Identify product

CH;

(b)

H;C

(d)



OH
31. M Conc. HySO4  [dentify product
OH
CH,
) ﬁ%
N\

(d) M
N\
\O
\/Ej/\ Identify product
H;C CH;
0 CH;
H;C

0
33. \/< M» Identify product

CH;

CHj
H3C CHj
H3C CHj
(b)
H5C CH;
HsC CHj
CHj
CH;
CH3 CH;

@ &%
\\O

CH3

’ ﬁ%

H;C \\O

Conc. H2804
32. HsC



34.

(©

CH;
Ph

CH Ph
; H2C:P<Ph Identify product

RLi/A

CH;

CH,
(b)
0~ o
0

CH,

CH;
CH;
CH,
GHs (d) ﬁig;b
H,C H,C

(i) CHoN,
35. O O M» Identify product
(iii) Mel

MeO OMe OMe
H3C  HsC
LD WD
MeO OMe
(0]

(1) MeMgCl
36. | | (ii) HCIOq4 (aq.) Identify product
(iii) NaOH (aq.)



OH OH

@) ) e
HO OH OH
(© (d)
OH H;C CHj;
Ac0—_O\__o0
37. O M» Identify product
H;C CH; CH3

(@) (@)
(a) (b) © g ©

H;C CH; H3C
0]
Acy,O
38. * i LN Identify product
OH
(@ OO (®)
CH;
H
CH; CH;
CH;
OAc OAc
CH;
CH;3 CH;
0]
OH
39. H.c M>Iden’c1fy product

(d)



COOH COOH COOH

o

OH
||

40, Conc. H,SO4 /A

Identify product

= = ™
2) (b) © (d) | o
N NS

Conc. HySO4 /A

\_/

41. Identify product
OH Q 0

4. Conc. H5S04 /A, Identify major product

OH

0 O
@ [o (b) |_/<H © L q @ |

OH

43. COHLM» Identify major product

OH



() Cﬁ\%< (b)
o OH
@; ’ J@\
H3C CH3
O@ Cone. HySO4/A | Identify product
OH OH
(a) © (b) H3C\©/CH3
HO OH o
Yoo
OH

H;C

o)
>QL Conc. H,SO4 /A > Identify product

e U e L

Conc. HCI
N Identify product

Conc. HZSO4 Identify product
EtOH
A@



OH
Y o oH Cl
@) (b) © a @ A@

Conc. HySO4 /A

48. > Identify product

=
o
OH
(©) (d) 0
O

#5

OH
/ .
49. H;C—C=C—CH, M Identify product

HO OH ~
\
@ ewpe=c—ch, @ |l O ™ @ 53

0)

Conc. H,SO4 /A
50. 224

> Identify product

» O
— HO “—
O A
51. COOH —— > Product is?

¢}

o O 0
HO HO HO o
@) ®) © (@ >WAV<
0 o
o) 0 COOH

5

—~~
o]
~

—~
@)
~

o l



Comprehension Type

Passage 1

If we take an alcohol solution of an aldehyde (or ketone) and pass into it a small amount of
gaseous HCI the hemiacetal forms, and hemiacetal reacts with a second molar equivalent of the
alcohol to produce an acetal (or ketal).

R !
c-o+ron M@, BN 0N ROH RN _OR
n no Nor HO® o N op

All the steps in the formation of an acetal from an aldehyde (or ketone) are reversible. With
excess of alcohol, equilibrium favours forward (acetal formation) direction.

Although acetals are hydrolysed to aldehydes and ketones in aqueous acid, they are stable in
basic solution. Because of this property, it is a convenient method for protecting aldehyde and
ketone from a series reaching in basic solution.

R\ HO - CH2 HCl(g) R\ /O CHZ 8H
/ =0+ | ——c / g | ——— > No reaction
H HO - CHZ szO H O CH2 HZO
Similarily, thioacetal (ketal) formation takes place.
R HS - CH R S - CH,
> =0+ ? _BF e |
R’ HS — CH, or R'/ N CH,

HCl(g)

O O HOCH-CH-OH CH:M¢B H®/H,0O
/
52. ﬁ\c\/ N 3VIERT M0, product
OC,Hj; HCl(g) (excess)

The final product of the reaction is

HO

@ M o (b) O s
a
OH

o) CH T o CH;
@ Y e @YY
CHj 0

53. o HS(CH3)s,. SH RaneyN1 X +Y +NiS 4
BF3 H2 -

Correct statement for the given reaction is

(a) XandY are structural isomers

(b) both X and Y gives only one monochlorinated product
(c) X on oxidative ozonolysis gives gluteric acid

(d) X'and Y on reaction with H,N — OH gives oxime



(0]

0
l I _ ®
54, H—C@CHz—C HO(CH,),0H  _HoN-NH, =~ HOCH,CH,OH | Hg,o‘[Y]
HCl (g) KOH

The product (Y) is

O
(a) H3C@CH2—CH2@ (b) H—g—@CIbCHz@

H3C©CH2\ i HOCH, @CHz\ _
©) <§>§C—O ) @CO

Passage 2

In organic chemistry various reactions take palce by rearrangements. These rearrange-
ments can be classified on the basis of migratory group and its nature. One of the
well-known rearrangement is the formation of N-substituted amides by rearrangement of aldox-
imes or ketoximes. This is known as Beckmann rearrangement. It is catalysed by various acidic
reagents. The mechanism of this reaction is given as

®
OH, OH
R~ ® @ H,0 | 1
, ~C=N L>R\(C=\N o —>R-C=N-R —2-R"C=N-R — R-C=N-R
R N R e
OH OH,

I
R'-C-NHR

CH;
| OH
C=N"

®
55. © _HZ, Product; The product formed is

Br

NHCOCH; CONHCHj
(b) © (c) Q (d) none of these

Br Br

\OH . .
P,05 Product; The final product is
—= Dy

OH

CH=CH-CH,NH
To R e
N



57. (CH,)(C,H,)C=NOH —S&5%:C , (A)_ H,0/H° | CH,NH, + C,H,COOH

The formation of final product suggest the migration of

(a) —CH, group (b) -C,H, group
(0) CH.-SO,~group (d) cannot predicated without structure
Passage 3

Aldehydes and ketones show nucleophilic addition reactions. The a-hydrogens in alde-
hydes and ketones are acidic. Therefore, aldehydes and ketones having at least one
o-H undergo aldol condensation in the presence of a base such as NaOH. Aldehydes
having no o-hydrogen undergo Cannizzaro reaction in the presence of concen-
trated alkali. The carbonyl group of aldehydes and ketones can be reduced to methyl-
ene group by Clemmensen or Wolf Kishner reduction. Aldehydes are easily oxidised to
carboxylic acids by Tollen’s reagent and Fehling’s solution. Functional derivatives
of carboxylic acids undergo nucleophilic acyl substitution with nucleophiles.

58. In the reaction given hereunder, correct statement (s) about A and B are

0
R

/ECH iy diLH, , 0
H /

HoN
(i) Ais optically active and dextrorotatory

(ii) A is racemic mixture and optically inactive

R R
—N =N 0]
iii) B is >7 iv) B >7 \
(iii) q O)_I\\IH (iv) Bis H NH{
NH, NH;
(a) iandiii (b) ii and iv (c) ii and iii (d)iandiv

59. To convert CH,=CH-CH,CHO to CH,=CH-CH,COOH, the best reagent will be
(@) KMnO, (b) PC.C. (c) [Ag(NH,),]JOH (d) HIO,

60. The reactivity order of the following toward nucleophilic substitution will be

. .. O O O .

(1) I (i) I (iii) I [ (iv) [
R-C-OR' R-C-Cl R-C-O-C-R R-C-NH,

(a) i>iii>iv>ii (b) ii>iii>i>iv

(0) ili>iv>i>ii (d) dii>i>iv>ii



Passage 4

Identify the missing products in the following sequence of reactions.

0
©< (1) aq.@NaOH' @) HCCl4 B PINH2 - (C) + (D)
0 (i) H NaOH

61. Which statements about compound A are correct?

(i) Compound A is used in the formation of phenolphthalein
(if) Compound A is used in the formation of aspirin

(iii) Compound A gives colour with FeCl,
(a) iandiii (b) i and ii (c) ii and iii (d) i, ii and iii

62. Compound B will be

OH
OH OYH OH
(a) @CHO (b) OUO (c) 0 (d) @CHCM
H

63. Compounds C and D are

(a) Identical (b) Geometrical isomers
(c) Functional isomers (d) Optical isomers
Passage 5

Given hereunder is the mechanism of Beckmann rearrangement.

e Non 0 (i)

@ ® :2 @ H,0
C=N & _H¥ C=N & CH3-C=N VA
~ (i1)
a0-H
“H

i I
CHyC-N M~ CHyC=NH-Ph
OH

64. Rate-determing step in Beckmann rearrangement is

(@ i (b) ii (c) iii (d) iv

65. CH3\ &

=N
Ph~ ¢ SOoH
On treatment with H,SO, followed by hydrolysis in acidic medium, the above compound
gives
(a) CH,-CO,H, Ph-NH, (b) Ph-CO,H + CH,-CO,H

(¢) Ph-CH,-NH,+ Ph-CO,H (d) CH,-NH,, Ph-CO,H



PCl;

66. C=N A—» (A); Product (A) of the reaction is

0
: )
|
N
CH

CH;
0
| 0

(@) @c H@ (b) @(":_NH ci,

3

© CH3—@IC(?NH@CH3 (d) CH3@|C(?—NH@

Passage 6

Ethanal is heated with a base in two separate testtubes. In one testtube nothing except the two
mentioned reactants were present. In another testtube, malonic ester, CH,(COOR), was also
added. The final products of both testtubes add easily 1, 3-butadiene molecule. The product
obtained in the first test tube can be converted into second product identical in all respects with
that obtained in the second testtube.

67. The respective reaction involved in the two testtubes are
(a) Aldol condensation and Cannizaro reaction
(b) Aldol condensation and Perkin reaction
(c) Aldol condensation and Knoevenagel reaction

(d) Aldol reaction and Claisen condensation

68. Which feature is common in the products of both reactions?
(a) presence of an acidic group
(b) presence of an aldehydic group
(c) presence of a, B unsaturation

(d) presence of a ketonic group

69. What would have been the final product when ethanal of the first testtube is replaced by
propanal?

(a) CH,CH,CH=CHCH,CHO
CH;
(b) _
CH3CH,CH=CCHO
o

C
© CH;CH,C=CH-CHO

o

(d) 3
CH;CH=CH-CHCHO



Passage 7

Aldehydes and ketones react with phosphorous ylides to yield alkenes and triphenylphos-
phine oxide. (An ylide is a neutral molecule having a negative carbon adjacent to appositive
heteroatom).

Phosphorous ylides are also called phosphoranes.

R" R"
e —0+ (CgHs) b TR —RS o R b0

\Rm Rv - \ m
Phosphorous ylide Alkene—
or phosphorane [(E) and (Z) isomers]

Through reaction, known as the Witting reaction, phosphorus ylides are easily prepared from
triphenylphosphine and alkyl halides. Their preparation involves two reactions:

LN ~CH3
Reaction 1: Ph3P + CH3 - (le X —>|EC6H5)3P CH :| X

NCyH
C,Hs
CH
A3 ® /C
Reaction 2: (CgHs);P + C—H + Base —>Ph3P - \ +H-B
C,Hj (B) C,yH;5

Specific example:

CeHg e
Ph3P + CH3Br —©6 5 [PhyP —CHs] Br

[Methyl triphenyl phosphorium
bromide]

® o _ ® w O .
[Ph3PfCH3]BI‘ + CgHsLi ——> Ph3P —CH,C¢Hg + Li Br

ylide
Mechanism of Witting reaction
Rl Rll R‘ R" Rl Rn , .
R R
RCO+ @C R" — RCCR"’—»RCCR"‘—» /C=C\ + O =PPhy
PPh3 GO@PPh3 O—PPh3 R R™
Betaine Oxophosphetane  (Alkene + diastreomer)

[may not be formed]

The mechanism suggested that the ylide, acting as a carbonion, attacks the carbonyl carbons of
the aldehydes or ketone to form an unstable intermediate with separated change called a betaine.
In the next step, betaine forms oxaphosphetane, which spontaneously loses triphenylphosphine
oxide to become an alkene.

* H3CO C-CHj + H3C-O—-CH=PPh; —> A 'H—O" Product (B)
2

In the given sequence of reaction, the product (B) is

CHs

0
i |
(@) mco@ccm (b) H3COOC—CH2



H3CO @c—o s
(@ 3 | (d) HOOCH—CHO

CH;

71. Which of the following cannot be used in the preparation of ylide?

CH;-CH-Br
(a) CH,CH,Br (b) (CH,),C-1 (c) (le (d) Both (b) and (c)
3

HsCon Ph

72. C=0 + >C=PPh3 —> Alkene + Ph3P =0
@ HsCs )

In the given reaction, the correct statement for alkene (X) is

(@) Xon reaction with Br,/CCl, forms an optically inactive mixture
(b) X on reaction with alk. KMnO, forms an optically inactive mixture
(c) Xon reaction with alk. KMnO, forms an optically active mixture
(d) Both (a) and (b)

Passage 8

Active methylene compounds are of great importance in synthetic chemistry. When
—-CH, (methylene) group is flanked between two electron withdrawing groups, then its hydrogen
becomes acidic and can be replaced easily. The acidity of methylene hydrogen depends upon the
strength of electron withdrawing group. Acetoacetic ester, malonic ester, etc. are the examples
of active methylene compound. In synthetic application acidic hydrogen is trapped by a strong
base to get resonance stabilised anion which reacts accordingly to give the desired product.

O
_COOEt OEt ©_ _-COOEt

Ml cooEt ™~ COOEt
Resonance stabilised

(i) NaOEt A (i) dil. HCl
(i1) CH3CH;,Br (ii) Heat
not in excess

(a) CH,COCH, + CO, + EtOH
(b) 2 mol of CH,COCH,CH,CH, + CO,
() CH,COCH,CH,CH, + 2EtOH

(d) CH,COCH,CH,CH, + EtOH + CO,

73. CH,COCH,COOEt Products; Products are

74. Which one of the following is most effective as an active methylene compound?

o 0 o o 0
@) U (b) CH,COCH,COOEt (<) Q (d) @

(0]



(@)

Il
I C-0OC,H; (i) H;0®
75. Ph-CH+CH Base | 3
2<ﬁ—OC2H5 A () A Product
0]
The final product is 0
Il
(a) Ph—-COOH (b) Ph-Ph—C-CH=CH-COOH
(¢) Ph—-CH=CH-COOH (d) Ph—-CH=CH-CHO
Passage 9
Compound A (C;;Ha)) |m|8 (CeH120)| + |C (CsH100)] o1, D (C5H¢0y)
NaOCl LiAlHy
CHCI; + sodium salt E (CcH140)
of compound (D) H®/ A
|G (CoH40)| +[H (C4Hs0) [« ——— /H 5 F(Catt)
lNaOI
SOCl1 CH I% I%
76. D(C.H 25 x 27N, v product v is
(CH,0) H,0A50 P y
OH
@ Y
0]
0
(©
77. Compound A is

@ /\)\/\/\
A
(c) /\H\)\/

PH;P

78.
ButOK*

W+ H(Cy4

(@) /W

© /\(\

(b) /\)\H/OH
0O
(d) /ﬁ)\NHz
(b) /\H\/\(
(d) )\)\/\/
HgO) —> T; Product T is

(b) w
@ /\)V



Passage 10

MeMgBr gives of colourless gas
(evolves H, gas) ~Na_ AfC11H16O_) Conc. H,SO
optically active A 2274, 8 (C11Hyg) _HBr C(C1H5Br)
(No stereoisomerism  (Resolvable)
is exhibited)
03 H-Br

D(Isomer of C
J ZnH,0 peroxide ( )

F + E
(C3HgO)  (CgHgO)

TL
Cl
NaOH/L; ™ 7 cy, CeHe

(anhydrous)
Give Yellow ppt

79. Compound (C) is

H3C _CH; H;C o
[:TAW/\~ cH; (© r“*(@[:j%“<
CH,

Mg-H i) H®
80. Compound (E) ; o £ X) () H 0 > (Y); compound (Y) is
2

Il
(ii) F3C-C-OOH
O CH;

CH;
m)<:>céah (m<:>OC%Cm

Ph O Ph
[ I 1
(c) CH37C707(|}Ph (d) CH3-0-C- IC —Ph
CH; CH;
81. Compound (A) HyCrO, (R) NaOI (S) + (T) . Compound (S) and (T) respec-
Acetone (aq.) Yellow ppt.

tively are

. CH; (I?

- .

(a) @C—ON; + CHI3 (b) @_‘7(: —ONa + CHI3
CH

3

o o
CHy | -
(©) @—c — ONa + Agl (d) CHy-CH-C-ONa + CHIy
CH;

CH;



82.

83.

84.

85.

Match the reactions in column I with their reagents in column II
Column I Column II
(a) CH,~CH,=CH-CHO — CH,CH=CHCOOH (p) LiAIH,
(b) CH,-CH=CH-CHO — CH,CH=CH-CH,OH (q) NaBH,
(c) Ph-CH=CH-CHO — Ph-CH,-CH,-CHO (r) Pd-C/H,
(d) CH,=CH-CH,CHO — CH,=CH-CH,CH,OH (s) Ag(NH,),®
Match the columns.
Column I Column II
(In the given sequence)
0]
(a) HCN LiAIH, NaNO, (p) Formation of six mem-
traces of KOH (A) >B) —ger > © ber ring takes place
0]
(b) NH,OH H® (q) Final product is ketone
>(A) (B)
(0] .
() [ | HO® (r) Final product formed
CH;-C-CH,-CHy-CH,-C-H (A) will give positive
Tollen’s test
Ph  H® A
(d) CH; (A) (s) Final product formed
OH OH will react with 2,4-DNP.
(2, 4-di-nitrophenyl
hydrazine)
Match the chemical compounds in Column I with the reagents used to test them in
Column II
Column I Column II
(a) Ethanol (p) [Ag(NH,),]JOH
(b) Glucose (q) Fehling’s solution
| | H I?I c _Ph-NHSOOH
(c) Glyoxa (r) Ha [“Ph-NHSOOH
SOs;H
(d) Acetone (s) I,/NaOH
Match the columns.

Column I (Reaction) Column II
(Reducing reagent)

0 0

Il Il
(@) o:QCHZC—OPh A, HOOCHZC—OPh (p) Zn + Hg/HCl
(b) O:QCHz(IiHPh B, HOOCHZCHZPh (q) LiAIH,

Br



86.

87.

88.

© OZQCH=CH-Ph <, HOOCHZCHzPh
(@) o:<:>CH2(|:|Ph D, QCHZCH2Ph
0

Match the columns.

Column I

(a) PCC (Pyridiniumchlorochromate)
(b) NBS (N-Bromosuccinimide)

(©) AIPO,

(d) Li/Liquid NH,

Match column I with column II.

Column I

(0]
@
M

(<

(0]

)
H)J\OH
Q
© CIQCH
(@)
")

Match column I with column II.

<

Column I (conversion)

[ *CDO
o oo oo

(r) NaBH,

(s) Red P + HI
(t) Ni/H,

Column II

(@) MeC=CMe — >C C
H

OH H OH 0
jeeciee:

(s) CH,COOH —— CH,=C =0

\Me

Column II

(p) 2, 4-DNP test

(q) Tollen’s reagent test

(r) I, + NaOH (Iodoform test)

(s) Fehling’s solution test

Column II (reagents)

(p) HCN; H,/Ni; HNO,

(@ CHN,



89. Match Column I with Column II.
Column I
(a) Aldol condensation
(b) Cannizzaro reaction
(c) Reformatsky reaction

(d) Benzoin condensation

90. Match the coloumns.

Column I
N
CN H;0®
(a) —_—
CN A

Product

(r) m-CPBA (Meta-chloroperbenzoic acid)

Column II

(p) Hydride ion transfer
(q) Zinc enolate

(r) CN as catalyst

(s) Enolate ion

Column II

(p) Anhydride

(q) Carboxylic acid

9 OH®
(c) NO, W Product (r) Alkene
Ph (s) Optical active compound

(¢}

91. Match the columns.

Column I (compound)
o
z
@ @c -
i
v ol )

(t) Ester

Column II (Tests)

(p) 2, 4-DNP test

(9) Yellow ppt. with NaOH + 1,

(r) Red ppt. with Fehling’s solution

(s) Silver mirror with Tollen’s reagent



92.

93.

94.

Match the columns.

Column I (Reagents)

(a) Tollen’s reagent give white ppt. with
(b) Br, + H,O test given by

(c) Product of reaction of acetylene with 1%

HgSO, and dil. H,SO,
(d) Pd/H, reacts with

Match column I with column II.
Column I

.9
(a) CH,CHO + CH,CcH,cHo -4iL O,

S
(b) PRCHO + CHy-C-CH Of}{»

©)
() PhCHO + HCHO-% >

©)
@) @OH + CHCI, OTH>

CHO
Match the column I with column II.
Column I Column II
(a) Schimdt reaction (p) RCOOH %A/Ca@) RH
(b) Curtius reaction (9 R-CH,COOH M»
(c) Decarboxylation (r) RCOCI M» RNH,
A

Column II
(p) Me-CH=CH-Me
(q) Me-C=C-H

@
(r) CINH, - NH,
[
(s) Me-C-H

I
(r) Me-C-Me

Column II

(p) CH,~CH,CH=CH-CHO

(q) CH3-C=CH-CH;
CHO

(r) HCOO™

I
(s) Ph—-CH=CH-C-Me

G @OH

(i) H30
N;H

(d) HVZ reaction (s) RCOOH —— RNH,
A

Rf(lefCOOH
X



Integer Type

95. How many products are possible when ethanal and phenyl ethanal (mixture) is treated
with dil. NaOH at about 10°C.

96. For the given sequence of reaction

S
Me-C=CH+ ~N\gpy —55 > M 1, )
dil. HyS0,
HgSO4
i i) 03; CH,CI H,S0 i
Products 8O (0 0si CHCly ;) HpS0y | LiAl, py

(i1) (CH3),S Heat H,O
How many products are obtained finally?

97. Identify the total number of compounds that give positive test with Tollen’s reagent

0 0 0 CH
H3C_[<H H—« H3C—< H3C—« ’ Q/
H

CH3 CH3

CH; OH OH OH
Qﬂ ¢ oReMs
OH

98. Identify the total number of compounds that give positive iodoform test

0 0 0O 0

0 OH
O)ACPB H3C)1\CH3 H3C)]\/U\CH3 H3C)J\/\CH3 ©/
i ?\ HO M
HO HO
AN CH
CH; ~CH »—CH;,
ij &Q H;C CH3 ¢
F G H I J K
OH CH;
H;C CH; H3CYK/\
CHj r CH;
H5C O OH



99. Identify the total number of compounds that give diastereomeric product on reaction with

MeMgCl
0 0 0 0
f o
PR cH
HO~ CHj Hch\/ } H3CJ\/\CH3 ©/
A B C D E
o Q CH; 0
H5C ! OVL R Q
CH; )—CH )—\
H;C H;C CH;
F G H I J K
9 CHs CH,
gﬁ H3C/kH/\CH3 H3CYK/\
CHj o CHj3
H;C O
L M N
100. Identify that compounds that give Cannizaro reaction
0) 0] (0]
CHO
CH
& WD chk ’ chJ\”CHs @
o O\ 0O
HsC ! 0__cHO Q
s OHC~CHO )—\
H;C CHs
F G H I J K
HJg, H3C/kﬂ/\CH3 H3CYK/\
CHj o CHj3
H;C o)

L M N



Answer Keys

LEVEL 1

1 2 3 4 5 6 7 8 9 10 11 12 i3 14 15

[ d d b d [ a d [ bd b a a [ [

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

ab d d [ a b d a bc b d [ b a b

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

ab | abed d d C a d C b C a b C abd b

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

b a b 4 d d d b b d a a d d be

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

b b 4 a 4 b d b 4 b a d 4 b d

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90

b a b b a d b d b b a d a d b

91 92 93 94 95 96 97 98 99 100 | 101 | 102 | 103 | 104

LEVEL 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
c ac bc ab abc d ab bd bd bed b bed a b abc
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
abd | bed ac abc abc bd ab ab bc ab bd a c d b
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
a a b b b d a c b a a b c a b
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
a b d b a a c b b b a a b c b
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
d a b b d b c c b d b d d a c
76 77 78 79 80 81 | 82(a) | 82(b) | 82(c) | 82(d) | 83(a) | 83(b) | 83(c) | 83(d) | 84(a)
a c b b c b s P r Pq pgs p pas | pas s
84(b) | 84(c) | 84(d) | 85(a) | 85(b) | 85(c) | 85(d) | 86(a) | 86(b) | 86(c) | 86(d) | 87(a) | 87(b) | 87(c) | 87(d)
Pq pqr S r qr t ps r pr S g pr qs Pq p
88(a) | 88(b) | 88(c) | 88(d) | 89(a) | 89(b) | 89(c) | 89(d) | 90(a) | 90(b) | 90(c) | 91(a) | 91(b) | 91(c) | 91(d)
r Pq r s s p q r pr st qs ps Pq [ P9rs | Pq
92(a) | 92(b) | 92(c) | 92(d) | 93(a) | 93(b) | 93(c) | 93(d) | 94(a) | 94(b) | 94(c) | 94(d) | 95 96 97
qr Pa s pgast Pq S r t S r P q 12 11 6

98 99 100




WORKBOOK EXERCISES

EXERCISE 1

Identify reagents (1 to 10) used in the following conversion
from reagent present in second Column II (A to P).

Column I (Conversion) Column II (Reagent)
Conversion Reagent
o O o O
/u\)‘\ i i 1
i ii .
OEt—> OEt —> Br A. CH3CH,CH,CH,Li / THF
B. CH3CH2CH2BI‘
Br iii .
C. Et3SiCl / Et3N
. . D. Et3SiH / pyridine
OSiEt; OSiEt; _ OH
v /K/\/\ iv /K/\/\ E. CH3;CHO
PPh;Br Br Br F. CH;CH,CHO
) G. PDC
v H. PPH;
OSiEts OSiEts oi I. CH, = CHCH,Br
ii J.H;0T/A
\PPh3Br vii /W viii /W 3
K. Conc. HySO4/ A
l’ L. NaOEt then Br(CH,)3Br
o

0 ix
7 O OH
H M. EtsN
W <« W <X_ /“\/\/\/\ 4
N. NaBHy then H30
(6] HO
O. BuyNF then H,O
P. KMnOy / ag. NaOH / 0°C



EXERCISE 2

Identify reagents (1 to 10) used in the following conversion
from reagent present in second Column II (A to T).

Column I (Conversion) Column II (Reagent)

i COH _ii COzEt i COOEt
RN
CO,H COzEt

(0]
CO Et
) CO,Et CO,Et
lvii
Bn Bn Bn
o~ - 0
OH O Br 0
viii X
COEt CO,Et

NOTE: Bn = Benzyl group, PhCH,

(A) NaBH, then NH4C1

(B) LiAlH, then H30"

(C) O3 then Zn/
CH3;CO,H

(D) O3 then H,O,

(E) NaOH

(F) Na dissolved in EtOH
(G) AC. H3;0"

(H) BH; then NaOH /
H,0,

(I) Na then add PhBr

(J) Na then add PhCH,Br

(K) Pyridinium
chlorochromate

(L) N32CI‘207 / H30+

(M) NaBr / acetone

(N) PBr3

(O) Brp / hv

(P) LDA / THF / -78°C

(Q) Mg/ Et,O

(R) EtOH / H* / heat

(S) CH,=CH-CH;MgBr

(T) NaOEt then
CH2:CH7CH2BI'



EXERCISE 3

Identify reagents (1 to 10) used in the following conversion
from reagent present in second Column II (A to P).

Column I (Conversion) Column II (Reagent)

0 . Q § 0O 0
)J\ LI )J\ L /U\/U\ (A) NaH
OH OEt OEt (B) Na / THF then
MeOH

(C)H,/Pd

OH 0 . 0
111 1v
\)\/ 'l s y (D) NaOH /Cl,
(E) HC1/ Cl,
cl

(F) PCl;

Cl OH 0 0 (G) 1 mol. eq. LiAlH,
then H3O%
Vil il Vi (H) Pyridinium
SOOE chlorochromate
t
(1) H20,
Cl OH 0 O

() H;0" /A
(K) Conc. HpSO4 / A
(L) EtOH/H*/ A

(M) NaOEt / EtOH
EtOOC o
COOEt ﬁ HN NH (N) LiNiPr, / THF

H,NCNH, (0) Aq. NaOH / A

NaOEt (P) NaOEt/ EtOH /
CH,(CO,Et),

Spirothiobarbital



EXERCISE 4

Identify reagents (1 to 10) used in the following conversion
from reagent present in second Column II (A to O).

Column I (Conversion) Column II (Reagent)

_ ) B . COOH
ANOH_E NP0 o i, /K/ LN )\/ (A) 1 eq NaBH, then H30*

l v (B) 1 eq LiAlH,4 then H;0™"

Li (C) Ph3PCH2
0 ) o OTs OH
\/U\/ LT \/)\/ D — (D) NaTs / DMSO
AN P F
(E) MCPBA
OTs
(F) Br, /hv
e
_ — (G)PBr;
(H) Pyridinium

0o 0 chlorochromate
i HO_O
viii o X (D) Mg tEen CO, then
I ; H30
7
1O (J) Conc. HySO4 /A

(K) TsCl/ pyridine
(L) NaOEt/ EtOH
(M) LiNiPr, / THF
(N) LiCl/ DMF

Multistriatin (O) NaOH then CrO3 /
pyridine



EXERCISE 5

Identify the intermediate product in the following conversion

H (i) NaH/THF (ii) PhCH,Br (iii) PhLi/THF (iv) Aq. NH4Cl (v) PCC/CH,Cl,
> > B —

(x) Aq. NH4Cl  (ix) (CH3),CHCH,MgBr  (viii) PDC/CH,Cl, (vii) Hy/Pt  (vi) XsCH3OH, Cat H*

(xi) NaH/THF (xii) CH3CH,CH,Br (xiii) 5% HCl,  (xiv) Bry /Fe (xv) (CH,OH),, Cat. H*
i 3h,RT i g
(xx) Ph3P=CH,, ether (xix) PCC/CH,Cl, (xviii) Aq. NH4Cl  (xvii) H,C=0 (xvi) 2 Li, THF

(xxi) m-CPBA, (xxii) (CH3),CHMgBr, (xxiii) ag. NH4Cl (xxiv) PCC, (xxv) Bry, H,O, THF (xxvi) NaOCH3,

CH,Cl, Ether (quench) CH,Cly CH30H
(xxvii) CH3CHyCHoMgBr,  (xxviii) aq. NH,Cl (xxix) NaH, (xxx) CH3Br (xxxi) CHyl,, Zn, THF
> . > B E—— —_—> _ >
Eether (quench) THF

(xxxiii) LDA, THF, -78°C  (xxxii) 5% HCL, 3 h, RT

<

(xxxv) (xxxiv) CH3CH,Br

CHj; -
THF

CH; (xxxvii) HBr (xxxvi) dil. HySOy4

H5C CHj3

H5C



EXERCISE 6

Identify the intermediate product in the following conversion

(i) CH;COCl,

- (iii) HOCH,CH,OH, (v) H,C=0,
AlCl; (i) Bry, Fe Cat. TsOH (iv) Mg, ether Ether
(x) PDC, (ix) aq. NH4Cl (viii) (CH3),CHLi, (vii) PCC, (vi) aq. NH4Cl1
CH,Clp (quench) THF CH,Clp (quench)
(xi) PhMgBr,  (xii) aq. NH4Cl (xiv) PhCH,Br,  (xv) 5% HCI,
THF (quench) (xiii) NaH, ether ether 3h, RT
(xx) PhMgBr,  (xix) m-CPBA,  (xviii) NaOCH3, (xvi) NaBHyg4,
Ether CHyClp CH3;0H (xvii) HBr CH3;0H

(xxi) aq. NH4Cl

h
_ (quench) _ o duct



EXERCISE 7

Identify the intermediate product in the following conversion

(1) NayCry07, (ii) xs CH30H, (iii) NaOCH3,
H,SO Cat. H,SO CH-OH iv) ag. NH4Cl (v) NaOCHj3, THF
H;C \/\OH 29Uy at. Hpd>0y 3 (iv) aq 4Cl (v) 3 o

>

(x) LDA, (vii) NaOH,
THF, —78°C (ix) 180°C (=CO2) (viii) dil. HCI ~ aq. THF (vi) CH3CH,Br

<

i) PhCH,B
(XI)—ZIL Product



EXERCISE 8

Identify the final product in the following reaction sequence

(i) NaOEt, EtOH
0) (i1) dilute HCI (quench)

0}
(iii) NaOCHj3, THF
> Product
(a) EtO OEt (iv) PhCH,Br
(v) NaOH, aq. THF

(vi) dilute HCI (quench)
(vii) 180°C (—CO»)

(i) N32Cr207, HzSO4
(ii) xs CH3OH, Cat. HCI

OH iii) NaOCH3, CH3;0H
(i) 3 & > Product
(iv) dilute HCI (quench)
(v) NaOH, aq. THF

(vi) dilute HCI (quench)

(i) PhLi, THF, 0°C

CH;
.s\\ .. +
o (11) H30™ (quench) Product
(ii1) H3POy, heat
1v) OsUy, HpU», Na
(iv) OsOy4, H,O,, NaOH

0
(i) NaOH, CH30H, A

(ii) (CH3),CuLi, THF
(iii) ag. NH4Cl (quench)

> Product



SOLUTION FOR WORKBOOK EXERCISES

Conversion Reagent
M O
1=L
OEt — OFt _, M (A) CH,CH,CH,CH,Li/ THF
B l3 N B) CH3¢H2CH2Br
(C) Et;SiCl/ E4;N
(D) Et,SiH / pyridine

OSiEt, OSiEt,

4=C (E) CH,CHO
WPPh Bt )\/\/\ )\/\/\ 3

(F) CH,CH,CHO

(G) PDC

16 A (H) PPh,
,—p OSiEt 4= 0 OH (I) CH,= CHCH,Br

MPPhﬁr R PPN A GNP (1) H,0+/ A

(K) Conc. H,SO,/ A

o o 19 a (L) NaOEt then Br(CH,),Br
/ HY M NP (WD EGN
- -
Y "\ (N) NaBH, then H,0,
Ho (0) Bu,NF then H,0

(P) KMnO, / ag NaOH / 0°C



EXERCISE 2

(A) NaBH, then H,0"
1=D "COH2=R R COEt 3=P G/COOB (B) LiAIH, then H,0"
—
CO,H co Et (C) O, then Zn / CH,CO,H
4 - (D) O, then H,0,
(E) NaOH

Bn_ (F) Na dissolved in EtOH
(G) AC. H,0"

3
®<\/ 6=1] (H) BH, then NaOH / H,0,
CO,Et CO Et <7 c O Et (I) Na then add PhBr
(J) Na then add PhCH,Br
l7= H (K) Pyridinium chlorochromate

(L) Na,Cr,0,/ H,0"
(M) NaBr / acetone

_B
o on o™ g o
0 (N) PBr,
8§=N 9=Q h

COzEt COZEt (O) BI'Z \% .
(P) LDA / THF / ~78°C
(Q) Mg/ Et,0

NOTE: Bn = Benzyl group, PhCH, (R) EtOH / H* / heat

(S) CH,=CH-CH,MgBr
(T) NaOEt then CH,=CH-CH,Br



EXERCISE 3

- 0 yom OO
L5E )kom — (A) NaH
OH (B) Na / THF then MeOH
(C)H, /Pd
OH 3=H (D) NaOH /Cl,
\)\/ - \/‘H/ (E) HC1/ Cl,
(F) PCl,

(G) 1 mol. eq. LiAlH, then H,0"

7 3 (H) Pyridinium chlorochromate
<o () H,0,
COOEt () H;0'/A
(¢}

(K) Conc. H,SO, /A

(L)EtOH/H'/ A
9=P (M) NaOEt / EtOH
i (N) Li NiPr, / THF
Aq. H
EtO0C HN” SNH (0O) Aq. NaOH / A

COOk H NCNH o o (P) NaOEt / EtOH / CH,(CO,Et),
NaOEt

SPIROTHIOBARBITAL



EXERCISE 4

Br
ANCOH 1=H o~ 0 2=C ~_» 3=F /K/ 4=L

Li

- OTs

o} 7 =M 0
\V)kv/“"‘\/kx/
OTs

yy

0 0
8=E 4 9=D
7

HO

HO

MULTISTRIATIN

6=B

/jv%

(A) 1 eq NaBH, then H,0"

(B) 1 eq LiAlH, then H,0"

(C) Ph,PCH,

(D) NaOH/DMSO/ H,0

(E) MCPBA

(F) Br, /hv

(G) PBr,

(H) Pyridinium chlorochromate
(I) Mg then CO, then H;0" BC. H,0"
(J) Conc. H,SO, / A

(K) TsCl/ pyridine

(L) NaOEt / EtOH

(M) Li NiPr, / THF

(N) LiCl / DMF

(O) NaOH then CrO; / pyridine



OCH,Ph

H,CO OCH,

EXERCISE 5

OLi

q,
g

H,CO OCH,

g
3

OCH,Ph OCH,Ph

H,CO OCH, H,CO OCH,

OMgBr

3
E

H;CO_OCH, H,CO OCH,

E
3§

0. 0
Br Br
NP NP
I\ -
0.0 OLi Jd Y oH
H
H nH
0
/) ™\
0. 0 CH, 0. 0O 0
H H
NP RPN



ONa
OMe
OMe

\\o /
MWWMWWQM <5 oL S



EXERCISE 6

]

Br Br
0/—\0 o/—\o
A
H7oH H X0

o O
4.
MgBr
o_ O
8. |
H OLi
o_ O
Ph OH

s

Ph OCH,Ph
OMgBr
Ph
OCH,Ph

Ph



EXERCISE 7

(i) Na,Cr,0,, (ii) xs CH,OH, (iii) NaOCH,, on
H,SO P cat. H,SO CH,OH /j\]/ I
H3C\/\OH 254 COOH 42: ACOOML» COOMe
O o5 iv) aq. NH,CI
(v) CH,CH,Br (v) NaOCH,, THF (iv) aq. NH,
7 - P
MeOOC MeOOC MeOOC
(VI;LN?EE’ N (viii) dil. HCI (ix) 180°C (-CO,) Oy
Doc HOOC
o S (x) LDA,
O .
0 (x) PhCH,Br 12 L THE78°C |
-

Product



i [
Etow\/\OEt

D)

EXERCISE 8

(i) NaOEt, EtOH
(i1) dilute HCI (quench)
(iii) NaOCH,, THF

(iv) PhCH,Br

(v) NaOH, aq. THF
(vi) dilute HCI (quench)
(vii) 180°C (—CO,)

(i) Na,Cr,0,, H,SO,
(ii) xs CH,OH, cat. HCI
(iii) NaOCH;, CH,OH

(iv) dilute HCI (quench)
(v) NaOH, aq. THF
(vi) dilute HCI (quench)

(i) PhLi, THF, 0°C
(i) H;0" (quench)

(iii) H,PO,, heat
(iv) 0s0,, H,0,, NaOH

(i) NaOH, CH,OH, A

(ii) (CH,),CuLi, THF
(iii) aq. NH,CI (quench)

_ HO

Ph Ph



