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1. Mark optimal

reaction:

reagent to conduct the nexi

H,C—CH,—~OH —— H,C—CH,—Cl

Cl,
SOCb
HCI
KCI
CHs—Cl

moow»

2. Ethynyl estradiol diacetate— is a synthetic

steroid.

CH
117
CH3 C //O

0—C
CHy
Q
H;C-C—0

Choose reagent, which we can use to find out trip
bond in molecule.

FeCk

I, (KOH)
K2CrOr
[Ag(NH3)z]OH
Brs

moow2

3. p-Aminobenzoic acid- Carbolic acid, synthon for
analgesics:
COOH

&

H,N

Mark directing influence of the COOH-group in: S
reactions:

A. activatoro-, p-directing
B. deactivatow-, p-directing
C. activator m-directing

D. deactivator m-directing
E. activatoro-, m-directing

4. Choose the strongest base in the following lin
of amines:
NH, NH, F
HC—NH—CH;  NH; @[ /©/
NH, ©/ HN
Br
1 2 3 4 5
A1l
B. 2
C.3
D. 4
E. 5

5. Cinnamic acid — is found in cinnamon oil and
balsams such as storax.

©/\Vc00|-|

Choose reagents for quality analysis of double kond
molecule.

H>0O,
ZnC|2; C|2
HBr
FeCk; Os
KMnO4

moowp

Choose more strong acid in following line:

ethanoic acid
methanoic acid
benzoic acid
propanoic acid
succinic acid

moowp



7.

9.

10.

Choose a compound with strongest basi

properties:

OH ©/SH ©/SH ©/OCH3
2 3 4 5

H3C _OH

-

moow>
oD WN PR

What types of atoms are present in alkanes wit
unbranched chain of carbon atoms?

Primary

Secondary

Tertiary

Fourtary

Primary and secondary

moow»

How many asymmetric carbon atoms areg
present in the molecule of tartaric acid:

HOOC—(IIH—(IiH—COOH
OH OH

A.0
B.1
C.2
D.3
E. 4

Define the type of electronic effects of hydroxyl
in the molecule o$alicylic acid

C[COOH
OH

+l
+M

o0 wp

-I; +M

~5~

E. -I;-M

11. Dopamine —is a neurotransmitter and a hormone

in the bodies of animals :

HO
NH,

HO

Choose reagent, which we can use to find aminopgro
in a molecule

12.

13.

14.

A. HCI; NaNG;
B. Br;

C. [Ag(NH3),JOH
D. HCI; NaNG,
E. HoN-NH;

Choose the reagent used to obtain hydrazide
para-aminobenzoic acid

0o
/7
HzN@C\
OH

A. HoN-NH-GeHs
B. H,N-NH;
C. H,N—-CH;g
D. H,N-OH
E. HoN-NH-C(O)-NH
Choose an optimal to  obtai
Acetylsalicylic acid
O -OH

reagent

(COOH); CaCQ
CH;COCOOH
(CHsCO)0
CHsCOCH;s

CO; CHCOOH

mooOw2

Define the type of electronic effects of halogel



atom in the molecule dfenzyl chloride C.2

o D.3
E.4

18. Choose, how many structural isomers can &

A -l present for pentane:

B. -I;-M

g- ;Ii +M H3C_CH2_CH2‘CH2‘CH3
E. +;+M

15. Choose the compound, from which we can
synthesize benzene in one step:

mooOw2
OBrwWN R

A. acetone 19. How many chiral centres are present in th
B. methanol following compound?

C. acetylene H;C—CH—CH—CH;

D. acetaldehyde rlu-| (l:oo|-|

E. ethanol i

16. Choose the product of the reaction oOf
propiophenon with EIN-NH-C(O)-NH

0
/,
O
CHZ_CH3

mooOw2
D WN RO

20. Mark, which of the following amino acids
contains imidazole ring:

A. Hydrazone
B. Hemiacetal
C. Shiff's base A. Tryptophane.
D. Oxime B. Histidine.
E. Semicarbazone C. Proline.
D. Oxyproline.
17. Myrcene — is a monoterpene contained in bay E. Asparagine.

leaves.

ML/ 21. Furfural —is a synthon for furanoic-antiseptics.
AN F |

_0
07 ~¢”
How many bromine molecules can be added to the H
following compound?

Choose the reagent used to obtain semicarbazone
A O furfural.

B.1




21. Give correct nomenclature name for the following

22. How many asymmetric carbon atoms are presept

23.

HoN—-NH-C(S)-NH
H,N—-OH

HaN-CeHs
H,N-NH-C(0)-Nh
HaN-NH,

moow»

compound:

A. Guanosine phosphate.

B. Guanosine-3’-phosphate.

C. Adenosine-2’-phosphate.

D. Cytidine-3’-phosphate.

E. Guanosine —5’-phosphate.

in oxo-form of glucose?

H A0
H——OH

HO——H
H——OH
H——OH
CH,OH

moow>
aOhwN R

present structure:

Mercazolyl — is an antihyperthyroid remedy, has

Choose the most correct systematic name f
mercazolyl.

moowp

1-Methyl-2-mercaptopyrazole.
1-Methyl-2-mercaptoimidazole.
1-Methyl-2-thiopyrrole.
2-Mercapto-3-methylimidazole.
1-Methyl-2-thiopyrazol.

24. It is known, that boilinga-amino acids with
Ba(OH), result their decarboxylation and form
corresponding amines:

Ba(OH),
R—HC—COOH ", R—CH,—NH
b -BaCO, CH, —NH,
2

Which of the following amino acids is needed to be
added to a reaction to obtain ethylamingH{NH,) by
this method?

moow2>

Alanine (R =CH3z-).

Glycine (R = H-).
Phenylalanine (R = §H1s—CH,—).
Valine (R = (CH),CH-).
Serine (R = HO-CH).

25. Which of the following a-amino acids is
essential?

moow2»

Glycine.
Alanine.
Lysine.
Serine.
Histidine.



26. Name the compound which is a monomer of a

cellulose. A. Pyrazole and thiophene
B. Hydrated pyrazole and thiophene
A. Fructose C. Hydrated pyrrole and thiazole
B. Arabinose D. Imidazole and hydrated thiophene
C. Glucose E. Hydrated imidazole and hydrated thiophene
D. Ribose
E. Galactose

30. Classify the following reaction:
27. In the following line, mark amino acid which has

no optical activity: CH,OH . CH,0H .
COOH COOH COOH COOH COOH OH 0
| | | | [ - ’ ¢/
H(I2—NH2 CH, H(I2—NH2 H(I2—NH2 |-|(|:—N|-|2 o\ o\ oH
CH,OH NH, H('I2—CH3 CH3 ?Hz OH OH
CHs SH

Serine Glycine Vali Alani Cysteine .

g ane anine y A. Reduction

B. Recyclization

A. Valine C. Oxidation
B. Serine D. Esterification
C. Cysteine. E. Hydrolysis
D. Glycine. _ _ _ . .
E. Alanine 31. ATP — is adenosine5’- triphosphoric acid

28. Classify antibacterial remedy streptocid:

ap
ion o
i HO—P—0—P—0—P—0—CH,
“2”@5 i b b o }(37‘
OH Olr
A. Aromatic amine
B. Carbocyclic amine Classify chemical bond between parts of the
C. Aromatic acid phosphoric acids in a molecule of ATP.
D. Aromatic sulfonic acid
E. Amide of aromatic sulfonic acid
A. Ester.
29. Biotin (vit H) has following structure: B. Ether.
C. Anhydrous.
0] D. O-Glycoside.
)J\ E. Amide.
HN NH
z_ﬁ\ 32. Adenine (6-aminopurine) — is a nucleonic base
§~ ~CH,~CH,~CH,~CH,~CH,~COCH contained in RNA and DNA:

What heterocycles form biotin?



NZ | N\>
SN
H

What isomerism is more typical for adenine?

Azole tautomerism.
Keto-enol tautomerism.
Thio-thiol tautomerism.
Lactim-lactam tautomerism.
Enatiomerism.

moow>»

33. Linoleic acid (C;7H3;COOH) is contained in
plants oils. How many moles of bromine can bg
added to one mole of linoleic acid?

moowy
g b WN B

34. Vitamin D, (ergocalciferol) manages metabolism
of calcium and phosphorous in human organism:

CH,

CH,

How many atoms of bromine can be added to one

molecule of vitamin B?

8
6
10
12
14

moomp

35. Name the mechanism for esterification reaction.
[H*]
H

2

H3C_COOH + H3C_CH2"0H

0

/

H3C—C\
0—C,Hs

.Sl
Sk
. Ag
. SN2
S

moo®m>

36.How many asymmetrical carbon atoms are prese
in a molecule of epinephrine?

ol

HO

CH—CH,—NH,
OH

moowp
A W DNPEO

37. Estrone— is a woman sex hormone.
CH; o
HO

Choose a reagent for analytical definition of pHeno
hydroxy group in this molecule.

A. ZnC|2
B. K,Cr,Oy
C. NaHCG;



D. AgNOs
E. FeCk

38. Give the most principal reason why amylopectin
has chained structure:

Presence d8-1,4-glycosides bonds
Presence aii-1,4-glycosides bonds
Presence afi-1,6- glycosides bonds
Presence of 1,2- glycosides bonds
Presence of ether bonds.

moow2>

39. Give the most correct nomenclature nam
(IUPAC) for the following compound:

11%

//o
H3C—|(|:—CH=CH—(|:H—C\
OH H

1,5-dioxohexene-3-0l-2
1-oxo—2—-hydroxyhexene-3-one-4
2,6-dioxo-5-hydroxyhexene-3
2-0x0-5-hydroxyhexenal
2-hydroxy-5-oxohexene-3-al

moow>»

40. From the name alone, decide which of thd
following might be enzymes:

174

sucrose;

sucrase;

lactose;

lactase;
phosphofructokinase.

moow2>

42. Propranolol (trade name: Inderal) is used in the
treatment of high blood pressure and heart disease.

GcHzrleCHzchH[cHa}g

propranociol

How many enantiomers could propranolol have?

moowp
A W DNEFEO

43. What product is formed when carbonyl compound
is treated with KCr,O7?

alcohol
carboxylic acid
ketone

amine

amide

moowp

44. What alcohol is formed when the next compoun
Is treated with Hand a Pd catalyst?

<?:\t‘>—c|—|m

benzyl alcohol
phenyl alcohol
hexyl alcohol
heptyl alcohol
cyclohexyl alcohol

moowp

45, Alcohol A can be converted to the anti-
inflammatory agent ibuprofen by:
OH CIJOOH

T | |
(CHa)2CHCH,—4 /}—-CHCHs lCHB}ECHCH?-—\ )—CHOH
3 3

A ibuprofen

reduction
oxydation
methylation
acylation
amination

moowp

~10 ~



46. Mark the substance formed when carbony|
compound is treated with two equivalents of the
given alcohol in the presence 0f$0..

o

H _
+ CH,0H

e
EQ*

47. Name the substance in accordance with ifs

structure:

3,3-dimethyl-2-hexanone
2,3,5-triethylcyclohexanone
methyl propyl ketone
m-ethylacetophenone
2,4,5-triethylcyclohexanone

mooOw2>

48. 2-Deoxyribose is a building block of DNA, very
large organic molecules that store all geneti
information.

[

HOGCH,—. T,/‘CZ’K«V,FE}H

S

2-deoxyribose

Choose the position of the OH group in 24
deoxyribose that is being part of a hemiacetal.
3

moow2
STNNINN

49. Paraldehyde, a hypnotic and sedative on
commonly used to treat seizures and induce sleep
some hospitalized patients.

CHS\[/{}EI/CH
a,. 0
CHa

paraldehyde
It is formed from three molecules of :

acetaldehyde
acetic acid
formaldehyde
formic acid
acetone

moow2»

50. Ritalin is the trade name for methylphenidate,
drug used to treat attention deficit hyperactivit
disorder (ADHD).

N
\b—cH—g )

;r NS
CDDCHq

methylphenidate
(Trade name: Ritalin)

Label the amine as 1°, 2°, or 3°.

90
1°
30
4°
no amine group

moow2>

51. The antihistamine in the over-the-counter produ
Chlortrimeton is chlorpheniramine maleate.

H HOOC CO0

i \ 7d

CE—O—CHCHECHEN[C*‘%}? £
o H H

KKN

\WJ

Name the carboxylic acid that is used to form its
ammonium salt.

~11 ~



N ~ i"“]_-.  J— ™ N]h
H,C=CH—CH; — - H,C=CH—CH,Cl —

55. Which of the following amins is dymethylamine?

A CH;NHCH;
maleic '

phtalic 5 CH;NHCHI{CH3)-
oxalic '
malic

fumaric

52.Decide just by the name which of the following D O O NHCH,
compounds surely rotate plane polarized light ) '

clockwisely NHCH;

moow»

Ethanol £ {CH;);CNH,
D-glucose '
(+)-phenylalanine
racemic glutamic acid
L-phenylalanine

moow>»

56. Identify the preparation of allylamine?

H,C=CHCH,NH,

A.
53. Which of the following compound doesn’t give a Br.. KOH
positive Benedict's test? CH.CH,CONH, =
: = = NH
B. ;
A. maltose
B. glucose CH; CHa
C. sucrose O HNO, Cl;
D. lactose | S0, F“
E. galactose C. NO;
54. Name this amin: MNH;
NHCH; D CH,CH==0 Ho/Ni
O CHy
A. dimethylamine 1. LiAlH,
B. methylisopropylamine CH;CN 2 1.0
C. N-methyl-m-toluidine E. B

D. trimethylanilinium
E. t-butylamine

~12 ~



57. What can be prepared this way?
CH; CH; 61. From what can be synthesized 2-

phenylethanamine?
HNG, 1. 5n, HCI - s .
- - —“mxil PhCH,CH>Br —— PhCH.CH, N, o PhCH-CH,NH,
H+5004 2,.0H > e :
A.styrene
NO,

B.alkyl isocyanate
C.N-bromoamide

moowp

A. m-Nitroaniline .
B. m-Dinitrobenzene D.aniline
A. C.o-methylaniline E.propilamine
C. p-toluidine
B. E.Cyclohexylamine
62. Prepare ethylamine by Gabriel synthesis:
Bra, KOH
_ _ _ CH;CH,CONH, ——— CH;CH,NH-
58.With the help of what substance goes this reagtion| A. NH;
r . NH
CgHsNO, = CgHsNH; CH,CH=0 W" CH,CH>NH-
' agE ’ :'I 1
Nitrobenzene Aniling B. -
1. LA
A. 1.Zn, HCI; 2. OH or WPt CH:CN “ = (H:CH,NH,
B. NH,SH C. -
C. LiAIH, C,HsBr “;L:"’:— C.H;sNH,
D. H2NNH2 D ]
E. Na

E

(o]

59. Name this amin utilizing IUPAC nomenclature i -

C,
e C:HsBr ( h H0
rules: @: NEY —5e @({Nfcﬁi oH @[ + CoH;NH,
Il

| COOH

NH, o 0

n=0

=0

63. Which of the following compounds are not chiral
and not resolvable?

+
A. cyclohexanamine [CeHsN(CsHs)(CH3) ] Br
B. oxime A.

C. nitrianiline B CeHsNICH )(CHs)
D. aniline '
E. benzenamine T‘Hf{
CeHs—N—O
60. What reaction is Hofmann degradation of amides: [
A. RCONH, + Br, + 4KOH — RNH + K,CO; + C. CaHs
2KBr + 2H,0 _
B. RCONH, +HNO, — RCOOH+ HO+ N, ‘;I'”-‘
C. CeHsNH: + 3 H — CeHiiNH» CH;CH,CH—N(CH;)(C,H3)
D. 2 GsHsNH, + CH,O — CHa(CsH4NH,), + H,O D. 7~ T
E. RCONHCOR" + R"CHO
R’'CON(CHR™OH)COR' 64. Choose the right statements:

~13 ~



A. In the gas phase, the order of increasing
basicity is NH <CHzNH, < (CHs)oNH <
(CHgs)3N.

A. In water, the order is NfJk CHNH, =
(CH3)3N <( CHgs)oNH

B. In the gas phase, the order of increasing
basicity is NH < (CHg)oNH < (CHg)2NH <
(CHg)3N.

C. In water, the order is Ng> CHsNH, =
(CHz)sN >(CHg)oNH

D. In the gas phase, the order of increasing
basicity is NH3 >CHNH; > (CHs),NH >
(CHg)sN.

E. In water, the order is Nb &k CHsNH, =
(CH3)3N <(CHg),NH

C. In the gas phase, the order of increasing
basicity is NH >CHsNH, > (CHs),NH >
(CHg)sN.

F. In water, the order is Ng+>CHsNH, =
(CH3)sN >(CHg)NH

D. nothing is right

65. Choose the strongest base of the following
A CH;NH Na*

5. C:H;NH,
C. (i-C3H7):N
D. CH;CONH,

66. Choose at least strong base of the following
A CgHsNH;

B p-NO-CH,4NH-

C m-NO-C H NH,

D. P—H .g{j{_}f_‘ﬁHq_ l.I"':H.J

67. Choose the right order of decreasing basicity:
A 'RNH, > RN=CHR’ > RC=N:

B 'RNH; < RN==CHR’ <« RC=N:

C. there is no right answer

68. What is the product of reaction aniline with aits

acid

. HONO

CoHsNH; HCL, 5°C
aw +

A N=O
CHﬁHcm

B Cl

CH,CH,CH,CI
C. =oRAnR

b, CH.CH.CH.OH

E [C Hs—N=N:]Cl

69. What is the product of this reaction?

B N(CHs)s
©7M o /©/ =
—_— -
~H=0
ON

A. p-HaNCgH4N(CHg)z
B. CsHsNH;

C. CsHsCH=0

D. (CsH:)N(CHs)s

E. p-HzNC6H4COOH

70. Choose the right name of substance

CH,
Cl

o-chlorotoluent
m-chlorotoluene
p-chlorotoluene
p-cyanobenzoic acid
p-dinitrobenzene

moowp

71. What is the product of this reaction?

~ 14 ~



N3CI™
Br. Br
HFH:0

Br

2,4,6-Tribromobenzene
1,3-Dinitrobenzene
1,3,5-Tribromobenzene
Aniline

Propylaniline

moow»

72. Choose the methylethylamine

A. C.H.CH,CH,NH,

B. 'EI—I_,L]"‘I[-I'EH:C.HP

c. NH,CH,CH,CH(NH,)CH,
D, NH,CH,CH OH,

£ NH.CH,CH,NH,

73. Which of the following amines is 4-ethyl-3
methylazobenzene

CH; @-NH—E—NH@ CH;
s

A.
NH;
B. CH;
5&
C. NO

CH;

00

74. Name the next structure

CH4C —CHCOOC,H;

NHCH,

3-(N-methylamino)-1-propanol

ethyl 3-(N-methylamino)-2-butenoate
2-N,N-dimethylaminobutane
D.allylamine

> 0w»

75. Show the steps in the following synthesis:
ethylamine ->methylethylamine
H

CHCI, H, /Pt

” ]
A_ CH]_CHz\IH: K_HII- L‘H'{CH;N‘: S— CH}EHZNCH';
= . H,C=0 5 g
i 2 H ]
g, CHiCH,NH, ——— CH;CH,N(CH;),
¢ CH;CHBCH, M CH,CH(NH,)CH,

CgHsNH, OO0 o CH.NHCOCH,;

D

76. What sugar is the unit of DNA:

A. a,D-ribose
B. p,D-ribose
C. p,D-2'-deoxyribose
D. a,D-2-deoxyribose
E. p,D-3-deoxyribose

77. Name the following phenol by the IUPAC system:
OH

OH

B. A.hydroxybenzene

C. B.1,4-dihydroxybenzene
D. C.Resorcinol

E. Hydroquinone

~ 15 ~



F. Catechol

78. Name the following compound:
OH

CH;CHzf:HE

p-methoxyethylbenzene
p-hydroxyacetanilide
p-allylphenol

sodium acetylsalicylate
E.ethoxybenzene

>00® >

79. What substance is used in this method of
preparation?

CH; CH;
A.Chlorobenzene
B.Cumene
C.Acetone
Sodium phenoxide
E.Mesitol

nmoow

80. Choose from the following list catechol:
0
o™

N

A, NO,
0

e

@
B

0

T

OH

OH

O,N @ NO,

C.
NO

2

D

NO,

NO,
E. ”

81. Assign numbers from (1) for LEAST to (4) for
MOST to indicate the relative acid strengths in the
following group: phenolm-cholorophenolm-
nitrophenolm-cresol.

A 2,341
B. 1,324
C. 2,413
D. 1,2,4,3
E. 42,13

82. What is the oxidizing agent in Tollens solution?

Copper sulfate
Silver nitrate
Copper nitrate
Ferric sulfate
Silver sulfate

moow2

83. What disaccharide is formed by the next reaction”

CH,0H

CH,OH

A. maltose
B. glucose
C. cellobiose
D. fructose
E. sucrose

84. What test requires formation of the next comple

compound:
H,N NH,
>/c—o\cu ’,o:c<N
\c::o'/ \o—c/
H2N/ \NHZ
A. Tollens

~16 ~



B. Biuret
C. Selivanov
D. Fehling
E. lodoform

85. Which of the following reactions of the benzene
ring is reaction of hydrogenation?

OH

H OH
+ 3H, Mi, 175°C, 15 atm @
A.

KH{J 1N

IFn,'m s salt)

@ ofs;
@ B KO @Er
O Lo, @coon

86. What is the product of this reactions?

OH
1.CO, KOH CO; KOH COOH A0
S B
2. Hy EXTE: e O

aspirin

methyl salicylate
benzal chloride
phenoxyacetic acid
phenoxyanisole

moow»

87. Write the structure for phenoxyacetic acid:

@muzcmn
A.

@ ~(O)—oon

CH;

E. OH

88. Write the structure for phenyl acetate:

D.

acid:



Rt on

CH,

E. OH

90. Write the structure fgp-phenoxyanisole:

©—0c14;,c0014
A.
B. 0

o

CH;

E. OH

91. What is the product of this reaction?
NO,

{CaHshS0y
OH™

OH

A. p-CHs0CgHNO;

B p-CaHsOCH NH;

. PCHsOCGHNACI

o OO
D.

CH;

E.
92. What polysaccharide contains alternating residue:
of N-acetyl8-D-glucosamine and D-glucuronic acid?

chitin
hyaluronic acid
heparin
cellulose
maltose

moow>

93.What is the type of this reaction:
Ho0; H* H,0; H* H,0; H*
(CeH1005)n —— (CeH1gOs)x —— (C1oHp201)x —— ™ CeH1Og

X<n

oxidation
hydrolysis
reduction
esterification
polymerization

moowp

94. What is the color of the next reaction product?

CuSO, + 2NaOH ————= Cu(OH)2¢+ Na,SO,

H H CHoOH
A AP

H——OH H——OH //O——H
2 HO——H + Cu(OH), — HO——H H H——o0H
H

red
green
blue
brown
black

moowp

95. Write the structure for 2,4-dimethylfuran:

A
HC
A \S/’

C_CH_;

~ 18 ~



CH

C—CH;

HC

HyC—C
B. ~o"
HC

C—CH;

|
H,C—C CH
C. ‘x(}/

HC

Br—CKN/(_,—(..O(JH

D. CHs

CH
|

S
E.

96. Write the structure for 1-ethyl-5-bromo-2-
pyrrolecarboxylic acid:

il

HC._
A. 5

HC

rﬁ‘.l—l
{1_(_-1 13

CH

HyC—C C—CH;
B. ~o"

HC

C—CHjy

|
H,C—C CH
C. ‘x(}/

Vs
Br—( C—COOCH

xN/

D. CHs

.

S
E. o

97. Name the following compound
SOsH

[

A. 2-benzoylthiophene
B. 3-furansulfonic acid
C. disulfopyrrole

~ 19 ~

D. 3-benzoylthiophene
E. 2-methylthiophene

98. Which compounds are likely to be lipids? Sorbitol
is a sweetener used in sugar-free mints and gum.
B-Carotene is the orange pigment in carrots, and the
precursor of vitamin A.

CH-OH
sorbitol

oW B O B L L
/
C C C. C C cC

b /X\K "\H“cc/ %C.—' *xzxc/ -%Cf %C/' Ty R S ;ﬂ?ﬂj

S et H H H H CHy H CHy H CHa CH3
3

p-carotene

99. Which compounds are likely to be lipids?

CHy

cH, PH
CHy L
a. HO;CCHE—J}—CHECHZOH b. L)l c. _ /J\ /t >
b OH J/\/\U(\
Ho SN

mevalonic acid CH(CHg)z
estradiol

menthol

100. In which solvents or solutions will a lipid be
soluble:

A. CH2C|2;
B. 5% aqueous NaCl solution;
C. CH3CHCH,CH,CHs

101 Which fatty acid has the higher melting point,
A or B? Explain your choice.

CHa(CHz)y COOH CH4(CH,p)y CH=CHCH,CH=CH(CHy);COOH
A B

102 What the products formed from hydrolysis of
each triacylglycerol?



o )
| I

|

a. CHy—0—C—(CH,),,CH, b. CHy—O—C—{CH,),,CH,
) | 0
I I

GH—0—C—(CHy)12CHa GH—0—C—(CHg)7CH=CH(CH)sCH,
0

0
I I

CH;—0—C—(CHy);5CHq CHy—0—C—(CH,);CH=CH(CH,)7CH

A. Water
B. Alcohol
C. Soap
D. Acid

103 Which method you can used if you want to get
the soap?

o]

=0

a. :‘:Hg—o—c—[t:thchG b. THQ—O—C—[CHQJECHG

o]

CH—O—(lll‘—[CHQJECHg TH—O—(|3—[CH2].-CH=CH[CH2}SCH3
o] o

r:Hg—o—clzl—[r:Hgamr:HG CHE—O—(lll‘—[CHQJ?CHZCH[CHz}TCHS
A. basic hydrolysis
B. acid hydrolysis
C. dehydration
E. + Ag

104. What substance is a triacylglycerol, a
phosphoacylglycerol, or a sphingomyelin?

0
I
a. CH;—0—C—{CHz)4zCHg ¢. HO—CH—CH=CH(CH,);sCHs
| i
CH—0—C—(CH,);CHa CH—NH—C—(CHy);,CHy

o} a

I I ;
CHZ—O—F"—O—CHQCHzN(CHSb

CH,—0—P—0—CH,CH,NH,

=0 O

b. CH;—0—C—(CHz);zCHg
0

l
CH—0—C—(CHj};CH=CH(GCH,);CH,

i
Hy—O—C—{CHy)12CHg

105.What is the product of the iodoform reaction
(acetone identifying reaction), that is yellowishite
precipitate with a characteristic odor?

A. CHal
B. CHIs
C. CHCl;

D. CHBr3
E. CH.Cl»

106. What is the name of the identification test of thi
uric acid?

Tollence
Murexide
Fehling
Benedict
lodiform

moow»

107. In which solvents might a wax be soluble:

A. Hzo;
B. CH2C|2;
C. CH3CH,OCH,CHjs

108. What is the oxidizing agent in Benedict's
solution?

Copper sulfate
Silver nitrate
Copper nitrate
Ferric sulfate
Silver sulfate

moow2»

109.Which of the following reactions is classified as
reduction reaction?

Alcohol to ketone

Alcohol to aldehyde

Aldehyde to alcohol

Aldehyde to carboxylic acid

Alcohol to carboxylic acid

moowp

110.In a hemiacetal, the hemiacetal carbon atom is
bonded to which of the following?
A. Two hydroxyl groups
B. Two alkoxy groups
C. One hydroxyl group and one alkoxy group
D. Two hydroxyl groups and one alkoxy group
E. Three hydroxyl groups
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111.For which of the following molecular
combinations is hydrogen bonding possible?
Aldehyde-aldehyde
Ketone—ketone

Aldehyde—ketone

Water—ketone

Ketone-Aldehyde

moow2>

112.Merkazolil is an antithyroid drug:

CH,
Choose its correct IUPAC name.
1-methyl-2-thiopyrazol
1-methyl-H-imidazol-2-thiol
1-methyl-2-thiopyrrol
2-mercapto-3-methylimidazol
1-methyl-2-thiopyrazol

moowp

113 Which of the following are phospholipids:

A. prostaglandins;
B. cephalins;

C. lecithins;

D. steroids

114.Furosemide is a strong diuretic:

Cl
U SO,NH,
0~ "CH,-N
H
COOH
Specify its senior functional group.
A. SONH,
B. furan ring
C. secondary amino group
D. COOH
E. CI

115 What monosaccharide is aranomer?
CH,0H CH,0OH
0. H o
a. H b. H
OH

OH

H

116. What monosaccharide is fmanomer?
CH,OH g CH,OH CH,OH o CH,OH
a. KH HO b. KT y;

117. What monosaccharide is aranomer?

CH,0H
H A O H
a. o4 o b.
HO OH
H H
118 What monosaccharide is armanomer?
CHOH o OH CHOH o H
A< b kKon

OH OH H OH

119 What monosaccharide is fmanomer?
CH,OH g OH CHOH g H

S b. K H
OH

—_

120. Which of the following amino acids is naturally
occurring?

COO- COO-
a. HEI‘:JTH b. Hfﬁn—@
Ho0H HoCH,CO0~

121 Which of the following Fischer projections
represent naturally occurring amino acids?
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co0- COO-
a. Hgﬁi—H c. HEF:IAlfH
H,CH(CH), H,CH,CH,CH,NH,
COO-
b. H+F.IH3
CH,CO0-

122 What amino acid is coded for by GCC codon?
A. glycine
B. isoleucine
C. lysine
D. glutamic acid

123 What codons code for glycine?
GCC
AAU
CUA
AGC
CAA
GGU

nmoow»

124. In which region of the mitochondrion—the matrix
or the intermembrane space—would the pH be lower
A. the matrix
B. intermembrane space

125 Which of the following alcohols is primary?
CH,—CH—CH;

|
A. OH
-~ _OH

[ "
g > cH
CH;

|
C‘Hq—-i_r—C‘Hg—DI—I

C. £

CH:—CH—CH—OH
D. CH, CH,

126. Identify the starting alcohol from which this
product was obtained by an alcohol dehydration
reaction?

Alcohol ~22,, CH,—CH—CH,—CH;

180RC

I
CH;CH;

CH;—CH+—CH>—CHj

L

CH;—CH;—CH;—0OH
C.

127. Identify the starting alcohol from which this
product was obtained by an alcohol dehydration
reaction?

Alcohol %r CH:—C—C—CH;

CH; CH,
0OH
r:H;—Al"—:lfH—c H.
A CH;CH;
i
CHq—?—CHz—DH
B. CH;
CH;:—CH,—CH,—0OH
C.

128. Identify the starting alcohol from which this
product was obtained by an alcohol dehydration
reaction?

Alcohol L‘i'» CH;—CH,—CH,—O—CH,—CH,—CH,

140mC
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CH;—CH.—CH-—OH

A.
CH;—CH—CH;
|
B. OH
CH,—CH-—CH.—CH;
on
C.

129, Draw the structural formula(s) for the product(s)
formed by oxidation of this alcohol with a mild
oxidizing agent.

CH,—CH,—CH,—OH
X
CH;
QO

0
i ll
5 CH_;—L"I—I_?—J_“—H_ CHs—CH,—C—OH

A.

C. No reaction
O
CH ;—(lj—{? H-—CH;
D.

130. Draw the structural formula(s) for the product(s)
formed by oxidation of this alcohol with a mild
oxidizing agent.
1
CH,—C—OH

|
CH;

A. No reaction
O
CH_‘,'—(lj—C H-—CH;
B.
1§

0
i I
c CH;—L"I—I;—A‘—H_ CH;—CH,—C—OH

L,
CH;
D.

131 Draw the structural formula(s) for the product(s)
formed by oxidation of this alcohol with a mild
oxidizing agent.

o
CH,
L
CH;
A.
0

0
i I
5 CH;—L"I—I;—A‘—H_ CH;—CH,—C—OH

C. No reaction
O
CHg—{lf—CHg—[‘H;
D.

132.Which of the following ethers is 1-
propoxypropane ?

A.
CH;— CH,—CH,—O—CH,—CH,—CH,

CH;—D—CH;—(!?H—CH_;
CH;

O—CH;
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133. Name this ether utilizing IUPAC nomenclature
rules:

O—CH;

-
“wao—cm

1,3 — Dimethoxycyclohexane
1- Methoxy-2-methylpropane
Methoxymethane

1- Propoxypropane

00wy

134. Name Dimethyl ether utilizing IUPAC
nomenclature rules:

Methoxymethane

1- Propoxypropane

1- Methoxy-2-methylpropane
1,3 — Dimethoxycyclohexane

o0 ® >

135 Convert this common name for thiol to IUPAC
name - Methyl mercaptan

A. Methanethiol
B. 1-Pentanethiol
C. 1-propanethiol
D. 2-Methyl-2-propanethiol

136 What IUPAC name has this common name for
thiol - sec-Butyl mercaptan ?

A. 2-Butanethiol
B. 1-propanethiol
C. 2-Methyl-2-propanethiol
D. 1-Butanethiol

137 Convert IUPAC name to common names for thio
- 2-Methyl-2-propanethiol ?

Isobutyl mercaptan
tert-Butyl mercaptan
Pentyl mercaptan
sec-Butyl mercaptan

o0 wp

138. Convert IUPAC name to common names for

thiol - 1-Pentanethiol ?

Pentyl mercaptan
sec-Butyl mercaptan
tert-Butyl mercaptan
Isobutyl mercaptan

o0 wp

139 Assign IUPAC names to this aldehyde
0
CI—h—CH—&'—I—I
CH,
A. 2-Methylpropanal
B. 2,3-Dichlorobutanal

C. 3-hydroxypentanal
D. 3-methylbutanal

140. Assign IUPAC names to this aldehyde
(8]
CI—I;—CH:—CI—I—(@—H
CH,—CH,—CH;
A. 2-Ethylpentanal;
B. 3-hydroxypentanal

C. 3-methylbutanal
D. 2,3-Dichlorobutanal

141 Assign IUPAC names to this aldehyde
0
f_"I-I_-\—EC‘I-I—CH—il_"—H
1 Cl
A. 2,3-Dichlorobutanal
B. 2-Methylbutanal

C. 3-hydroxypentanal
D. 3-methylbutanal

142 What IUPAC name has this aldehyde?
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J”HHH 1

A. 2-Methylbutanal
B. 3-hydroxypentanal
C. 3-methylbutanal
D. 2,3-Dichlorobutanal

143. Assign IUPAC names to this ketone

0
Huf’“w’J\

A. 2-Hexanone

B. 2,4-Dimethyl-3-pentanone

C. Cyclobutanone

D. 3-Hydroxy-4-methylcyclohexanone

144. Assign IUPAC names to this ketone

.-"'l.]
CH 3C

OH

A. 3-Hydroxy-4-methylcyclohexanone
B. 2,4-Dimethyl-3-pentanone

C. 3-bromocyclopentanone

D. 2-methylcyclohexanone

145 What keton has this IUPAC name - 2,4-Dimethyl

3-pentanone?
0

I
CH;—LFH—L"—L;H—CH;

A ) CH 3 C I‘I_‘\
o
B.
0
CH:"C
OH
C.

0
KU/”"M’J\

D

146. What keton has this IUPAC name -
Cyclobutanone?
O

m

A.

CHy J,-""

OH
B.

0
KU/”"M’J\

f-r
CH_I—E‘H—L"—Ll"H—CH;
CH_: CH_'\

C

147. Draw the structure of the aldehyde or ketone
formed from the oxidation of this
Alcohol
CH;—CH—CH,—OH
CH;
0
{?HJ—CH—(I_l—l-E

A CH;
Tl
CH—E—E—H
CH,
B.
<C'H3
(=0
! K
C.

(8]

-:1{_..—{:[43—4'—1_“1-1J
D.
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148 Draw the structure of the aldehyde or ketone
formed from the oxidation of this
Alcohol

CH,

/_S,—UH
CH,
(=0
NS
A.

0
-:1{..—+t:[~|:—i'—r:1-lJ
B.
0
{?HJ—CH—(I_l—I-E

C. 'leva

CH, 0
CH;—C—C—H
CH,
D.

149 Draw the structure of the aldehyde or ketone
formed from the oxidation of this

Alcohol
CH
CH;—C—CH:—0OH
CH;

CH, 0
CH;—C—J:I—H
CH,

A.

l’iJ
CH,—C H—('_l— H

B. 'le?
CH,
{ =0
A &
C.

O

CH_—.—CHE—A'—CI-IJ
D.

150. Indicate is this compound a hemiacetal?

OH
CH,

O—CH,

A. Yes
B. NO

151 Indicate is this compound a hemiacetal?
CH,
CH;

CH,—0—C—OH

CH,

A. Yes
B. No

152. Indicate is this compound a hemiacetal?
CH,
CH_—,—()—J*H
HO—CH
u,

A. Yes
B. No

153 Indicate is this compound a hemiacetal?
O OH

A. Yes
B. No

154. What acetal undergoes hydrolysis in acidic
solution producing this ketone and two alcohols?

CHj— CH:—CH:— (OH 1alcohod)
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CH . CH J_DH {alcohol)

(|3|
CH,—C—CH, iketone;

CH;
CI—];—CI—I:—CH:—O—C— O—CH.—CH,
A. CH,
0—CH,
CI—[R—C‘.Hl—(liH
B (l)—CI-I:—CI-L
CH,
C‘H-,—(lf—()—CI-I—CH-,
f.ll ili'I-L
C‘H-.—(lf—CHq
e

155 Assign IUPAC name to this carboxylic acid
O

\FJ“UH

A. 2-Methylpropanoic acid

B. Butanoic acid

C. propanoic acid

D. 2,2-Dimethylpropanoic acid

156. Assign IUPAC name to this carboxylic acid
CH; O

CH:—C—C—OH

CH;

2,2-Dimethylpropanoic acid

propanoic acid

2-Methylpropanoic acid

Butanoic acid

00wy

157. Assign IUPAC name to this carboxylic acid

0
CH_,—CHE—Q‘H—(!—I:JH
CH;—CH,—CH,
2-Ethylpentanoic acid
2,2-Dimethylpropanoic acid,
2-Methylpropanoic acid;
propanoic acid

00w

158 Assign IUPAC name to this carboxylic acid
CH;—CH,—CH,—COOH

A. Butanoic acid

B. propanoic acid

C. 2,2-Dimethylpropanoic acid;
D. 2-Methylpropanoic acid;

159 What structural formula has Adipic acid?
0 0

Il I
A HO—C—CH,—CH,—CH,—CH,—C—0OH
0
¢
CH;—CH,—CH—CH,—C—0H
B. Cl
8] O

| I
HO—C—CH,—C—0H

0

160 What structural formula has Chlorovaleric acid?
0

|
CH,—CH;—CH—C!—];—J_"—UH

A. Cl
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P 0
HO—C—CH,—C—0H
C.
] ]
D H(]—(j—C'H;—CI—I;—CH;—CH;—C—OI—I

161.What structural formula has Malonic acid?
T T
HO—C—CH,—C—OH

0 0
. HO—C—Ci—CHy—CH;—CHp—C—0H
'i_l'
_CH,—C—OH
R
N
C.
0
¢
CH,—CH,—CH—CH,—C—OH
D. (;_"J

162 What structural formula has Phenylacetic acid?
0

I
.CH,—C—0OH

N
A
A.
0
¢
CH;—CH,—CH—CH,—C—0H
B. (;_"J
0 T
HO—C—CH,—C—0H
C.
I i
D HD—C—C‘H;—CI—I;—CH;—CH;—{‘.—OH

163 What carboxylic salt formed by this acid-base
neutralization reaction?
O 0O

Il Il
H—C—0OH + NaOH —— H—C—0O " Na" +H,(};

A. Sodium formate

B. Potassium malonate
C. Sodium propionate
D. Potassium oxalate

164. What carboxylic salt formed by this acid-base
neutralization reaction?
0 0
HO—g—CHz—é‘.— OH + 2KOH ——
0 0
K+—0— &IT—CEIJ—&—EI' K*+ 2H,0

A. Potassium malonate

B. Sodium propionate

C. Potassium oxalate

D. Sodium formate

165 What ester has this IUPAC and common names

Ethyl ethanoate, ethyl acetate ?
0

I
CH;—C—0—CH:—CH;

\/\)\ D,f"

0

L

H—{—0—CH,—CH,—CH;
)\)ﬂ\
o

D.
166 What ester has this IUPAC and common names
Methyl pentanoate, methyl valerate ?

\/\_)\ D..f’*

A.

B.

C.

A.
0
5 I-I—{!'_l‘—(II—CHg—CI—lg—CI-[;
)\i
o
C.
i
D. CH;—C—0—CH,—CH;
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167. What ester has this IUPAC and common names |

Propyl methanoate, propyl formate ?

0
|
H—C—0—CH,—CH,—CH,

0

Il
g CH—C—0—CH,—CH;

168 What structural equation describes this reaction
Hydrolysis, with an acidic catalyst, of propyl
propanoate

A.
0

CH_.—C}-E:—AZ—D—CII:—CH:—CI{.-, TG it
i
CH;—CH;—C—OH + CH,—CH,—CH,—OH

B.

0
I _ H.0)
CH;—CH;—C—0—CH,—CH; + KOH —

ﬁf
CH;—CH,—C—0 "K' + CH;,—CH,—OH

[l'}

| H'

CH;—C—0H + CH;—CH,—CH,—0H —
0

c CH, —ilil—i.}—CH:—{_'.'H: —CH; + Hy0

169 What structural equation describes this reaction
Saponification, with KOH, of ethyl propanoate

8]
I E : H0h
CH;—CH,—C—0—CH,—CH; + KOH —

0
I .
A CH,—CH,—C—0 "K' + CH,—CH,—OH
[I'}
| H'
CH.—C—0OH + CH;—CH.—CH,—OH —
0
B CH, —y—i.}—C}{z—CH:—CH; + Hy0
0
cn,—cr-s:—tl:—o—cu:—cnz—cn_., ¥ Hi0
i
C CH;—CH,—C—O0H + CH,—CH,—CH,—OH

170. What reaction describes this structural equation
18
| H'
CH,—C—OH + CH;—CH,—CH,—0OH —
O
CH, —A‘l—D—CHz—CI-I:—CH_-. + H,0

Esterification of acetic acid with propyl alcohol
Hydrolysis, with an acidic catalyst, of propyl
propanoate

C. Saponification, with KOH, of ethyl propanoate
D. Esterification of propionic acid using isopropyl
alcohol

w >

171.Which of the following statements concerning the
carboxylicacid functional group rrect?

A. ltis called a carboxylate group.
B. It can be denoted using the notation —COOH.
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C. An oxygen—oxygen single bond is present.
D. A carbon-hydrogen single bond is present.

172.What are the common names for the C1 and C2
monocarboxylicacids, respectively?

A. Formic acid and acetic acid
B. Acetic acid and formic acid
C. Oxalic acid and acetic acid
D. Acetic acid and oxalic acid

173.In which of the following pairs of carboxylic
acids does thirst member of the pair have more
carbon atoms than tlsecond member of the pair?

A. Malonic acid and succinic acid
B. Glutaric acid and succinic acid
C. Oxalic acid and malonic acid
D. Oxalic acid and glutaric acid

174.Which statement is true for the carboxyl carbon
atom in the IUPAC nomenclature system for
monocarboxylic acids?

A. Itis always assigned the number one.

B. Itis always assigned the highest number
possible.

C. ltis always known as the alpha carbon atom.

D. Itis always known as the beta carbon atom.

175.Which of the following is a C3 monohydroxy
carboxylic acid?

A. Tartaric acid
B. Lactic acid
C. Citric acid
D. Pyruvic acid

176.An ester is a carboxylic acid derivative in which
the —OH portion of the carboxyl group has been

replaced with which of the following?

A. —OR group

B. —OCI group
C. —Cl atom
D. —ONa group

177.Which of the following esters, upon hydrolysis,
produces a two-carbon alcohol as one of the pre@uct

Methyl methanoate
Propyl ethanoate
Methyl propanoate
Ethyl methanoate

o0 wp

178.Which of the following is neither a reactant nor a
product in an ester saponifi cation reaction?

A. A strong base

B. An alcohol

C. A carboxylic acid

D. A carboxylic acid salt

179.A polyester is a condensation polymer in which
the reacting monomers are a dicarboxylic acid and
which of the following?

Carboxylic acid anhydride
Carboxylic acid salt
Monoalcohol

Dialcohol

oo wp

180.What is the number of oxygen atoms present in ¢
triester of phosphoric acid?

A. One
B. Two
C. Three
D. Four

181.Which of the following statements concerning
aldehydes and ketones is correct?

A. Aldehydes contain a carbonyl group but
ketones do not.
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B. Ketones contain a carbonyl group but
aldehydes do not.

C. Both aldehydes and ketones contain a carbony
group.

D. Neither aldehydes nor ketones contain a
carbonyl group.

182. Which is the IUPAC name for the ketoedyl
propyl ketone?

A. 3-Pentanone
B. 4-Pentanone
C. 3-Hexanone
D. 4-Hexanone

183.Which of the following compounds is a
constitutional isomer of acetone?

A. Formaldehyde
B. Acetaldehyde
C. Propionaldehyde
D. Butyraldehyde

184.The physical state, at room temperature and
pressure, for the simplest aldehyde and the simnples
ketone is, respectively, which of the following?

A. Gas and gas

B. Gas and liquid
C. Liquid and gas
D. Liquid and liquid

185.For which of the following molecular
combinations is hydrogen bonding possible?

A. Aldehyde-aldehyde
B. Ketone—ketone

C. Aldehyde—ketone
D. Water—ketone

186.A general method for the preparation of ketones
is oxidation of which of the following?

A. 1_alcohols

B. 2_ alcohols

C. 3_alcohols

D. Aldehydes

187.Which of the following reactions is classifi ed as
a reduction reaction?

A. Alcohol to ketone
B. Alcohol to aldehyde
C. Aldehyde to alcohol
D. Aldehyde to carboxylic acid

188. In a hemiacetal, the hemiacetal carbon atom is
bonded to which of the following?

A. Two hydroxyl groups

B. Two alkoxy groups

C. One hydroxyl group and one alkoxy group
D. Two hydroxyl groups and one alkoxy group

189.To produce an acetal from a ketone, the ketone
must react with which of the following?

One alcohol molecule

Two identical alcohol molecules

Two different alcohol molecules

Two alcohol molecules, which may or may not
be identical

oowp

190.What is the number of organic product molecules
producedrom the complete hydrolysis of an acetal
molecule?

A. Two
B. Three
C. Four
D. Five

191 Paraldehyde, a hypnotic and sedative ont
commonly used to treat seizures and induce sleep
some hospitalized patients.
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GHS\I O l/EHE
o, 0O

¢

CHy
paraldehyde
It is formed from the three molecules of :

acetaldehyde
acetic acid
formaldehyde
formic acid
acetone

moowp

192 Ritalin is the trade name for methylphenidate,
drug used to treat attention deficit hyperactivity
disorder.

- HM
7\ 7\
CH
¢ _}—l — )
— ' COOCH;

methylphenidate

(Trade name: Ritalin)

Label the amine as 1°, 2°, or 3°.
20

10

30

4°

no amine group

moow2>

193 The antihistamine in the over-the-counter produg¢

Chlortrimeton is chlorpheniramine salt.

H HOOC coo

— k! \ /

cs_</_>_CHC[_IECHZ’F\'[CHS}2 VA
o H H

f'k”

\%U/'J

Name the carboxylic acid that is used to form its
ammonium salt.

A. maleic

D

—

phtalic
oxalic
malic
fumaric

moow

194.Decide just by the name which of the following
compounds surely rotate plane polarized light
clockwisely

Ethanol

D-glucose
(+)-phenylalanine
racemic glutamic acid
L-phenylalanine

CoI@m

195 Which of the following compound doesn’t give a
positive Benedict's test?

maltose
glucose
sucrose
lactose
galactose

“-I@m

196. Specify the type and charge of the electron
effects of the nitrogen atom in the molecule of th

aniline
o™

-1

-1; -M

-1; +M
+l

+|: +M

moow2>

197. Specify the type and charge of the electron
effects of the oxygen atom of the carbonyl grouthim
molecule of acetophenone:
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-1; -M

-I; +M
+l

+I; +M

moow»

198 Specify the type and charge of the electronic

effect of the oxygen in the molecule of 2-propanol:

H3C—CH—CH
OH

A -l

B. +l

C. -M

D. +M

E. -I;+M

199 Specify the type and charge of the electroni
effect of the oxygen atom in a molecule of sodiun

ethoxide:
H3C—CH,-ONa

+M
-I; +M

moow»
<

200, Specify the type and charge of the electroni
effect of the nitrogen atom in the molecule of

benzonitrile:
C=N
A. -l;-M
B. -l
C. -I; +M
D. -M

Cc

—

Cc

E. +M

201 Phenacetine is an antipyretic drug.

C2H504©7N—ICIZ—CH3

Determine which class of organic compounds it is
referred to?

amine
amide
aldehyde
ester
ketone

moow>»

202 Betazine is a synthetic hormone drug:
[

H 0
HO c—Cc-C
| H \
NH;'2 OH
[
Specify the senior functional group in the molecule

A -l

B. —OH
C. —NH;
D. -COOH
E.

aromatic ring

203 Select the two starting substances for Phenace

synthesis:
@)

1
CZH5OON—C—CH3
H

p-Phenetidin + (CHCO),0
Aniline + (CH;CO),0
p-Phenetidin+ gHsOH
p-Toluidine + (CHCO),O
Phenol + CHCOOH

moowp

204. Vanilla has a strong smell of aldehyde vanillin:
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HO
OCH,

What is the product of treatment vanillin with,NH-
NH>:

the reaction does not go
vanillin hydrazine
vanillin hydrazone
vanillin hydrazide
vanillin oxime

moow»

205 Benzocaine is a local anesthetic:

2
=)<
OC,Hs

Specify the agent which could qualitatively prowe t
aromatic amino group in the molecule:

AgNO;3
NaNGO; (HCI)
HNO3 (H2SOy)
NaHCQ;
Cu(OH)

moow?>

206. Aspirin is generally obtained by acetylating loé t

salicylic acid:
Q 0
I
©iC\OH (CH3CO),0 @[C\OH
oy "CHsCOOH 0-C~CHg@

o)
Specify the reagent which could confirm the preseng
of salicylic acid as an impurity:

Brz

NaOH

FeCk
Cu(OH),
Ag(NH3;).OH

moow»

207. PABA (p-aminobenzoic acid), is part of the folic
acid and paracetamol:

2
OH
Specify the reagent to get its hydrazide:

A. HN-NH;
B. HoN-NH-GsHs
C. HoN-GCgHs
D. HoN-OH

H
H2N7N7C7NH2
E. i

208 Cyclodol is an anticholinergic.

OH

I : :
C-C-C—N
H, Hs « HCI

Specify the number of asymmetric carbon atomseén tt
molecule:

“-I@m
A WODN P O

209 Which of following benzene heterofunctional
derivatives is the most active in theg S
cooH NH; OCH3; OCH3; cooH

NO, NO,
SOgH N02 NH2 N02

1 2 3 4 5

mooOw2
ObwWN R

210 Determine the class of organic compounds ¢
Streptocide:
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aromatic amine

carbocyclic amine

aromatic acid

aromatic sulfonic acid

amide of aromatic sulfonic acid

moow2>»

211 Indicate the type and sign of electronic effeafts
the oxygen atom in the molecule of furan:

W

O

+M
-I: +M

moow»

212 There are some five-membered heterocycli
compounds components of the many drugs:

S UL G L N

NO,
1 2 3 4 5
Which of them has the strongest acidic properties.
A. 3
B. 5
C. 1
D. 2
E. 4

213 Select the compound with the strongest bas
properties among the next compounds:

wininiwiw

1 2 3 4 5

(]

moow2
OF wN A

214 Pyridine is a part of many drugs:
4
()
~
6 N 2
1

Indicate how many monomethyl-substitued pyridine
(picolines) could be formed.

moow2
ORN WP

215 Barbituric acid is the basis of many sedatives ar
anticonvulsants:
O

NH
O N/gO

H
Specify the tautomerism which is typical of barbitu
acid.

lactim-lactam, azole
lactim-lactam, keto-enol
keto-enol, amine-imine
oxo-hydroxy, azole
lactamim-lactam, tion-thiol

moowp

216. Isoniazid is an antituberculosis drug, is obtdine
according to the next reaction:
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COOC,Hs
Xy H,oN-NHz H,0
'

=

DCOow> Z
D PP

CONHNH,

X

=

N
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APPENDIX

Organic compounds are generally classified basetherreactive parts of their structures,
known asFUNCTIONAL GROUPS. The remainder of the molecule is usually baseshup
alkyl chains, which are relatively unreactive. E&ahctional group has its own characteristic
reactions, and it tends to determine many of themibal and physical properties of the
overall compound.

Functional Group = Functional Group =
General Structure Example General Structure Example
| |
—ilr— CHaCHs —tlr—cri I CHaCHzCH
Alkane Ethane Aleohol Ethanol
L | | : : .
{C-C\ CHz=CHa —l.'l:'-D-fl:— CHaOCHzCHa
Alkene Ethylene Ether Ethyl methyl ether
|
—C=— H-C=C-H —1|2—S[ [ CHaCHz8H
Alkyne Acetylene Thiol Ethanethiol
| I
—-.IT—S—rl:— CHaSCHs
Aromatic Ring ; i
(Arene) Benzene Sulfide Dimethyl sulfide
L .
—2-X I
| CHaCH:Br —C=N CHACHNH:
{X=F, CILBrl)
Alkyl Halide Ethyl bromide Amine Ethylamine
2 0 o 0 o 0
.. C. Cc. .C Y
“H H:C™ "H s HLT T CH,
Aldehyde Acetaldehyde Acid anhydride Acetic anhydride
O 0 o) (8]
):\ H:C” ci, e HAC OCHCHa
Ketone Acetone Ester Ethyl acetate
o 0 L 2
C Eli. i
i H:C” “oH N HCT NG
Carboxylic acid Acetic acid Amide Acetamide
: . |
C C —C-C:N H,C-CIN
T HL™ |
Acid chloride Acetyl chloride Mitrile Acetonitrile
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The IUPAC names of the first 10 alkanes

Number of Maolecular
Carbon Atoms Prefix Name Formula
1 Meth Methane CH,
2 Eth Ethane CaHg
3 Prop Propane Callyg
4 But Butane C,yHyq
5 Pent Pentane Celly»
4] Hex Hexane CzHyy
7 Hept Heptane C-H,y
B Oct Crctane CgHg
9 Non Nonane Cyglay
10 Dec Decane CgHas

TheREACTION MAP shown below shows most of the common functionailigs, and how
to convert between them. The large numbers onighé mand side indicate the oxidation state

for the carbon attached to the functional gr8lp.

R“GH'GRI
L OR’ —_—
N R __.OTQ
1 CH,_py
- 4 e
OR TsCl
\ PX, or sacl_i____ﬁ—r
R,__ __-x -:—'_':—'_'_ OH
CH,
Gabrielor
Mal,, than LiAIH,
NH Na.Cr, 0.
H.50,
CN NaBH,| FCC | \ Reduction
NH, P ucti
L
NH |_NH, H' lose H,0__ A
x R-c” *+D
H agq. H,0"
LiAlH_i Oxidation
then
H,0' |]
0 N:—.12C I':,D-- #
S *3
Ke) V Cl e / -
ROH, H.5O,,
0 T
? NH,, heat, Ic:se Hﬁﬂ- R—Ci/o - lose H.O R-g’jfﬂ
NH,  ag H,0 OH = OH

Heat with ag. H,0",
or with “"OH then H,0"

James B. Hendricksod, Chem. Educ., 1978 55 (4), 216. DOI: 10.1021/ed055p216
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