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' ﬁ_, Write the reaction of but-1-ene with_'Brz_

ORGANIC CHEMISTRY II

I Write the r'eaqticn of buta-1,3-diene with Br; at high temperatures.

' 3 Write the reaction of but-1-ene with HBr

; L‘ Write the rea’_ction of bu_t—l—ene with_ HOBr
5 Write the reaction of cyclohexeue w1th H;O‘m the: presence of H'.

[85) Write the reaction of pmpeue with ozoie; followed by the reaction with water.

: 1 Which product is obtained by reacting 1- hromobutane with KCN Write the reaction’s type.

S Which alkene gives by ozc_}_nplyms ag:__e_tg_lq_ehygig and propanone.

4 ‘Write the reaction of nitrobénzene with -miﬁ;tﬁfe of nitric acid aﬁd sul'fu.ric acid.
i@ Write the reaction of phenol with m.ixture of nitric acid and sulfunc acid.

M Write the reaction of ethylpropanoate w;th NH3

u Write the reaction of ethylpropanoate with ethyletanolate.

!_;).Vfite the mechanism of the ri:éction bct'v_vf;e_n butanoic acid and ethanol in presence of acid.
Al Write the reaction of pyridine with NaNH;., and épecif}f the type of the reaction.

45 Wnte the equatlon for the ox:datlon reactwns:of I) ribose and L~r1bose with Brz + H1

4 &Write the mechanism of the reacnon br:tween' ethylbutanoate and water in the presence of sulfunc
acid.- : S : -

i:( By reduction reaction of mimbenz.ene A 13 obtamed A reacts with HINO; and gwes B Wnte the
reactions and give the A and B products 3

4¢3 Propose a method for preparation of 2-nitrofurane and 2-bromopyrrole.
i Write the reaction of pyridine with KOH and specify the type of this reaction.
[ ) Write the reaction of quinoline with NaNH, an_d'specify the type of this reaction.

—-Wr]te at least three different methods. for the preparation of aldehydes, ketones, alcohols, ‘halogen
derivatives, carboxylic acids, a cne__'__.__ S S

H Write the reaction of 2 moier_;‘u!es of aéctald_'gﬁjfdes in the presence of hydroxide.
2% Compare the reactivity of the following carbonyl compounds in the reaction with the nucleophilic
agent:

acetone(propanone) formaldehyde(methanal) : acetaldehyde(ethanal)

ié’_Write the mechanism of the reaction of 2 molecules of benzaldehyde in the presence of HO
(Cannizzaro reaction).
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98 Write the reaction of propanal with phenylhydrazine.

Q6 Write the reaction of propanal with aniline (phenylamine).

2.'1( Write the reaction of acetaldehyde (ethanal) with hydroxylamine.
93 Prepare 1-ethylbutan-2-ol by reacting the corresponding carbonyl compound with a G_ﬁgnard reagent.
ﬁ Write the reaction of chloroethane with sodium hydroxide and specify the type of the reaction.

© Compare the reactivity of the following alky! halides with KCN in Sy1 reactions:
allylchloride methylchloride propylchloride

'31_ Write the mechanism of the reaction of ethylbromide with sodium cyanide.

29, Write the elimination reaction for 2-bromobutane. Write all the products and specify which one is the
major product.

3 Prepare pentan-2-ol by reacting the corresponding carbonyl compound with a Grignard reagent.
Phenylmethylketone gives in the reaction with NH,OH, 2 products A and B which have the same
molecular formula (CsHsNQ). By Beckmann rearrangement, B (as Z isomer) is converted to N-
methylbenzenecarboxamide. Write the equations of these reactions.

35' Prepare ethyl-4-nitrobenzenecarboxylate from benzene.

36 Prepare 4-chlorotoluene (4-chloro- l-methylbenzene) from benzene.

Q*Z—Propylpentanoic acid (valproic -:Iacid) is an effective drug for the treatment of several types of
epilepsies. Propose a synthetic _pathway of valproic acid starting from diethylmalonate
(diethylpropandioate). -

‘53 Write the mechanism of the reaction between 1-chloropropane and KOH.

39 Write the mechanism of the reaction between chlorocyclohexane and KCN.
Ab Write the mechanism of the reaction between benzene and Cl, in the presence of AlCls.
M Write the mechanism of the reaction of benzene with SOs.

4] Write the mechanism of the reaction of benzene with Br;.

2}3 Write the reagents and reaction’s conditions in the preparation of the following compounds, starting
* from but-1-ene:
a) butan-2-ol
b) butan-1-ol
c) but-2-ene.

AA{ Write the reagents and reaction’s conditions in the preparation of the following compounds, starting
from phénol:
a) 2-nitrophenol
b) sodium phenoxide
c) 2,4,6-tribromophenol.
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q Write the reaction scheme for the preparation of the following compounds starting from benzene:
a) 3-bromophenol |
b) 1,3-diaminobenzene.
(Several steps are required!!!)

HG Prepare aniline (pheny]ami’ne)-from toluene (methylbenzene).

LI} Prepare 3-cyanobenzoic acid from benzene by using Sw.
&g Prepare 2,2-phenyl-2-hydroxyacetic acid starting from _be_nzaldghyde.
(,la Prepare N-pheny]carboiamiﬂe from phe_ny_l'eth#none (by Be:ckma:m re.arraﬂgéménlt)A

By reacting (R)-2-chlorobutane with sodium butanolate a product with (S)-configuration is
obtained. Write the reaction and explain the mechanism.

s L Resolve the following reaction scheme:

e
CAH
o HNO3 Fe/HCI '
@*) H,S04 B ¥
O
V4
==l
HO"
b) — = AR
H+
: CHBH?H L T
(J buta-1,3-diene + Brz-Leat——b‘ A@—F‘? B M—I‘" C Ea—DE.r,""D
H* NaOH
E}U sropene + HBr ROOR A KCN B 2HH02_O c

59 Write the mechanisn;: of the reaction of propene with HCL

K3 Write the mechanism of the reaction ofb_gt—l—ene with H,O.

Y| Writc the mechanism of the reaction of propanal with ethanol in the presence of H'.
A% Write the mechanism of the reaction of butenal with HCN in the presence of CN".

£c Write the mechanisrn_ of the reaction of butanonoxime with water in the presence of H" (Beckmann
rearrangement).

5 1 Write the mechanism of the hydrolysis reaction of benzeneca rbonitrile, catalyzed by sulfuric acid.
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%Write the mechanism of the reaction of ethylbenzenecarboxylate with -p’ﬁces's of
ethylmagnesiumbromide. - Ao

5‘9 Write the mechanism of the Syi reaction between pentan-1-ol and SOCL,.

o Draw the structures of the followmg alkyl halides and arrange them in the orcler of 1ncreasmg of
reactivity in respect with Sy1 mechan_lsm Explain your answer:
benzylchloride tert-butylchloride ethylchloride isopropylchloride
allylchloride vinylchloride '

éi Write the oxidation product of cyclohexanol with CrOs.

Draw the Fischer prcuectxon of glucose, fructose, ribose and determine how many stereogemc centers
exist in these structures.

} Draw the Haworth projection of g]ucose fructose, ribose and determine how many stereogemc centers
exist in these structures. %ﬂc‘ (= Yy of dctéyy.,el\' Gong, -

G Writc the oxidation products of glucose. fructose and ribose.
65Write the reactions of glucose and fructose with 3 molecules of hydroxylamine.
G& Write the products obtained by reduction of D-glucose and D-ribose.
G-}W;'ite the reaction of D-glucose with 5 molecules of acetanhydride.
@Draw the structure of sucrose and-speciﬁ if it is a reducing or a nonreducing sr_.l:g'ar.
@ Draw the structures of the followmg steroids:
Sa-gonane and &gonane
estra-13 5(10)-trlene
Sa-andros-1-ene-17B-ol (write also the reaction of this one with Br,)

2l-hydroxy-5a-pregna-1,4-diene-3-one (write the reaction of this one with hydroxylamine, aniline and
hydrazine)

5B-choles-5(6)-ene-3B-ol (erte the reaction of this one with SOCl,).

Benzaldehyde reacts with acetanhydride in the presence of sodium ethanoate (sodium ethoxide, as
catalyst) and forms A as a product. A reacts further with bromine to give B. write the- reaction’s
scheme and detcnmne the products A and B. :

c%iPrcpare ethyl_l_:r_en_zgpe;:a_rboxyl_atg f_mm benzene.

TOMH G %




l‘q-(wnte the equations for the following reactions, specify the type of the reaction and det
one is the substrate, which is the reagent and write the product:

cyclohexene + Br,——»
pent-2-ene + HBr—>

2-chlorobutane + KOH —>=

AlCl4
benzene + Cl, ——%

pent-1-ene + HBr——>
cyclopentene + Cl, —=
1-bromopropane + NaCN——>

benzene + Brp,————>

phenol + HNO; >

H,0
pent-2-ene + 0sQy =
but-1-ene + HCl——*

AICI
benzene + CH;CI i

H,50
nittobenzene + HNO; —+—»

+
2-nitrophenol  + Brz—Hb—

H,SO
anthracene + HNOE,—L—“"‘

3 AlCl,
2-metoxynaphthalene + CHCl———>

2-chloropropane + HN(CH3) ———=—

acetaldehyde + ethanol————>—
H‘i’
tert-buthylalkohol + H,O0———>—

3

phenol + Bry i

H+
trichloroacetaldehyde + H,O———>

H+
propanal + ethanol — >

H,O
benzaldehyde + Na*C=CH —~>

LY

TImine

which
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a2 16.

. Write the reaction of but-1-yne with water in acidic medium and specify the type of

the mechanism. -

. Write the product, which results in the reaction of bromocyclohexane with NaCN.

Name the product and specify the type of the mechanism.

. Which alkene gives by ozon(jIYSis benzaldehyde and propanal? Write the reaction of

the corresponding alkene with ozone, followed by reaction of intermediates with
water. :

. Write the nitration reactions of:

a) benzoic acid and
b) ethylbenzene
with nitric and sulfuric acids mixture. Write the type of the mechanism.

Write the reaction of propanoic acid with SOCI, and specify the type of this reaction.
Write the mechanism’s steps of the reaction between acetaldehyde and ethanol in
acidic medium. :

1-Nitronaphtalene is reduced (with Fe + HCI) to product A, which by diazotation
(with HNO,) forms product B. Compound B reacts with CuCl to form C. Write all the
reactions. : -

. Prepare 2-nitrofuran from furan and 2-bromopyrrole from pyrrole. Write the special

reagents used in these reaction.

. Write the reactions of pyridine with:

a) NaNH;

b) CHsLi
Write the type of the reactions and name the products thus formed.
Write the chemical equations for the following reactions:

a) oxidation of ribose with Br; + H,O

b) reduction of ribose with NaBHj4
Write the Fischer projection of glucose and the Haworth formula as glucopyranose
and show the number of the sterogenic centers in both of the forms.
Write the chemical.equﬁtioﬂ of 3B-hydroxy-5B-androstan-17-one with the following
reagents: ' - :

a) hydroxylamine -

b) methylmagnesium bromide, followed by reaction with water.
Write the equation of the reaction of diazomethane with:

a) acetaldehyde (ethanal)

b) acetic acid.
Write at least three different methods for alcohol’s synthesis.
Write the chemical equation of Claisen condensation of ethylacetate (ethyl ethanoate)
in the presence of sodium metanolate. Write the name of the final product.
Write the structures and compare the reactivities of the following carbonylic
compounds, towards the nucleophilic agents: -

< Propanoylchloride  Ethyl propanoate ~ Propanamide  Potassium propanoate
3‘5 17. Write the mechanism of Canizzaro reaction of benzaldehyde in the presence of

85 18.

Write the type of the reactions.

19

sodium hydroxide.
Write the chemical equations for the reactions of propanal with:
a) aniline (benzenamine)

b) hydroxylamine
Wirite the reaction of 5B-estra-3-ene with:

a) KMnOyj at room temperature
b) BI‘;_.
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9] 20. Draw the structure of maltose (disaccharide), obtained from two molecules of a-D-
glucopyranose bent via 1-4 glycosidic bond. Determine if maltose is ‘reductive or
nonreductive carbohydrate. T

33 21. Write the mecbanism of the reaction, whj_ch occurs between benzene and methylchlorde
in the presence of AlCls. : ;

9y 22. Write the chemical equation for the following reactions and specify the type of the
reactions: : :

H

phenel & B, —

acetaldehyde + HCN S

butanone + 3Brp _HO o

H,O

e
benzaldehyde + NaC=—CH =

1,4-benzoquinone + HCl———3=

55 23. By reacting the 3-chlorobenzaldehyde with acetaldehyde, in the presence of potassium
hydroxide (as catalyst), the product A is formed. Compound A reacts further with bromine
and forms product B. Write the equations of the reactions and the products A and B.

% 24. Write the structural formul_a_s_ for A, B, C and D:

o | = e
prop-l1-ene + HBr -R—O%A—E—CN—)* B I:I; & _1';_]%{3_»_ D

%4‘ 25. Prepare _benzenecafboxamid’é from benzene using several steps.
48 26. Propose a procedure for preparation of 4-methylpheniol from benzene and using
diazotation reaction.
49 27. Propose a procedure for preparation of 2-propylpentanoic acid (valproic acid) starting
from diethylmalonate (diethylpropandioate).
A o 28. Write all the reagents and the conditions in the preparation of the following compounds ,
starting from benzene: '
a) phenylethanone
b) potassium phenoxide (potassium phenolate)
. ¢) benzaldehyde ' :
‘1&1. 29. By reacting pentan-2-one (methylpropylketone) with NH,OH, two compounds A and B
with the same molecular formula (CsH;;NO) are obtained. Compound B reacts with water
in acidic conditions and forms N-methylbutanamide (Beckmann rearrangement). Write
the chemical equations and the formula of compound B. ' '
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