Chia Nhom 4 em/nhém

Luwa chon 1: viét bai lugn. M6i nhom
chon mot chat hitu co nao do, va viét

vé nd. Viét tir 1250 dén1500 tir, va c6
ttr 2 dén 4 hinh minh hoa.

Chiém 30% thi gitra ky.

Le Quoc Chon - Duy Tan University



NOi dung viéet

Gi6i thidu vé chat, tai sao chon vi€t vé chat do.
Tén goi chat d6

Tinh chat hoa 1y va giai thich nhitng tinh chat nay
Lich str kham pha ra chat, nguon goc trong thién
nhién, va phuong phap san xuat cong nghiép (néu co).
Phuong phéap bao quan va van chuyén.

Ung dung ctia chat d6 (trong qua khir va hién nay) va
néu vi du

Tac hai cta chat d6 ra sao, néu vi du

Y kién riéng ctia nhom vé chat do.

Le Quoc Chon - Duy Tan University



Tieu chi cham diem
Noi dung hap dan va ¥ nghia
Trinh bay dep, suc tich, mach lac
B6 cuc logic, dé doc dé hiéu, ndi dung tap trung vao chi
dé (khong lan man)
C6 su dung tir chuyén nganh hda hoc, khoa hoc duoc,
thuc pham, strc khoe. ..
Co su dung tai li€u tham khao uy tin (nhu bao nghién ctru
khoa hoc, sach chuyén nganh, sach gido khoa, bao
cdo...dac biét 1a tai liéu Tiéng Anh).
Khong (hoic rat it) sai 16i chinh ta, ddu cham cau.

Nop file pdf va word vé dia chi: lequocchon@gmail.com
Deadline: 16h00 ngay 22 thang 2 nam 2019.
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mailto:lequocchon@gmail.com

Chia Nhom 5 em/nhdm

Lua chon 2: lam poster. Moi nhdm chon
mot chat hitu co nao d6 va viét, vé vé no.
Trinh bay dep trén poster gidy AO.

Nop bang giay A0 va file pdf, va pptx.

Chiém 30% thi giira ky.

Le Quoc Chon - Duy Tan University 4



Chia Nhom 5 em/nhdm

Luwa chon 3: lam mé hinh chat. Moi
nhom chon mot chat hitu co nao do va
lam m6 hinh 3D vé no tur vat liéu g0, kim
loai, nhya, thuy tinh.... M6 hinh dep,
phan biét dé dang cac nhom chirc, can
d6i (kich thudc lién két, nguyén tir). Nop
moO hinh va hinh lyu niém cua nhom.

Chiém 30% thi giita ky.

Le Quoc Chon - Duy Tan University



Guwi mail dang ky nhém va lwa
chon bai tap
vé dia chi mail:
lequocchon@gmail.com
ten Sinh viéen dai diéen lien lac
danh sach thanh vién nhom.
bang ky trwwo'c ngay 9/1/2019


mailto:lequocchon@gmail.com

Lich tw van hoc tap

Néu mét s em nao can toi tu van thém dé
hoc tot mon hoa hitu co thi hdy lién hé
hen v&i t6i qua mail trude it nhat 24 gio.
T6i s& c6 & phong 707 (tang 7), Khoa Tu
Nhién, s6 3 duong Quang Trung vao

sang Thur 5 va Chiéu Thtr 6 hang tuan.

lequocchon@gmail.com
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1. Lal héa cua cac nguyén tw
Carbon dwoc chi ra sau day la:



2. SO lwong lién két 6 va lién ket
 trong hop chat sau day la:




3. Cé bao nhiéu nguyén tw
Carbon cé lai héa sp® trong hop
chat sau:.




4. C6 bao nhiéu nguyén tw
carbon ¢6 lai héa sp? trong hop
chat sau:

CH,



5. Tim C co6 lai hdéa sp?3, sp? trong
cac chat sau?

Among the most common over-the-counter drugs you might find in a
medicine cabinet are mild pain relievers such ibuprofen (Advil,
Motrin), naproxen (Aleve), and acetaminophen (Tylenol).

_0 HO
C

Ibuprofen Naproxen Acetaminophen

(a) How many sp3-hybridized carbons does each molecule have?
(b) How many sp?-hybridized carbons does each molecule have?

(c) Can you spot any similarities in their structures?

Le Quoc Chon - Duy Tan University 12



Drug Discovery Pre-clinical Clinical Trials FDA Clinic
Review

Today we know the molecular cause of 4,000 diseases, but treatments
are available for only 250 of them. So what's taking so long?

Francis Collins: We need better drugs on TED talk

Le Quoc Chon - Duy Tan University




Organic Chemistry

CHE 203
Lecture 2: Covalent bonds, acids & bases
Le Quoc Chon — Duy Tan University

Le Quoc Chon - Duy Tan University

14



Bonding and molecules

Electronegativity (46 am dién)

Dipole moments

~ormal charges

Resonance

Acids and Bases: Brgnsted-Lowry vs Lewis
Noncovalent interactions

Le Quoc Chon - Duy Tan University

15



Electronegativity

Ionic character

o+ o—

Covalent bond Polar covalent lonic bond
<05 05-2 > 2

Le Quoc Chon - Duy Tan University 16



Trend In periodic table!

Electronegativity

H

2.1

Li | Be

1.0 | 1.6

Ma |Mg

09 (1.2

K |Ca|Sc ]| Ti V | Cr Mn| Fe | Co| Ni | Cu
08(10(13 |15 |16 (1615|1819 19| 1.9
Bb [ Sr | ¥ | Zr [Nb | Mo | Tc | Ru | Rh | Pd | Ag
08(10(12 |14 |16 (18|19 |22 |2.2|2.2]| 1.9
Cs |Ba|lLa | Hf [ Ta | W | Re |Os | Ir | Pt | Au
0.7(09 (10|13 |15 (17|19 |22 22|22 24

Le Quoc Chon - Duy Tan University

17




Oxygen: EN=3.5
Carbon: EN=2.5

] Methanol
Electrostatic

potential map

Difference = 1.0

Carbon: EN=25
Lithium: EN=1.0

| Li%*
I T
.
H~/"~H
H
Methyllithium

Le Quoc Chon - Duy Tan University

Difference = 1.5
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Problem 2.3

Rank the following bonds (red) from least to most polar:

HyC—Li HyC——K HsC——F

H;C——MgBr H;C——OH

Le Quoc Chon - Duy Tan University 19



Solubility
(kha nang
hoa tan
trong nhau)

Le Quoc Chon - Duy Tan University
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Dipole moment

o coulomb meters (C.m)
— i ebyes = 3. 30 C.m
U T f 1 Debyes = 3.336%1030 C

C -N—
H/ ~H
H

H/ —H
H
Water Methanol Ammonia
(w = 1.85 D) (w=1.70 D) (n = 1.47 D)

Direction: positive to negative >< physics

Le Quoc Chon - Duy Tan University
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Dipole moment

Symmetrical structures have zero dipole moment

0=C=0

Carbon dioxide
(p = 0)

H
H. /.H
.C .
HY TH HY ~H
H H
Methane Ethane
(o = 0) (n = 0

Le Quoc Chon - Duy Tan University

Benzene
(i = 0)

22



Formal charges

DMSO is used for cell line preservation at low temperature.

Formal negative Formal positive
charge on oxygen charge on sulfur

H. .St - H __Electrostatic
oS potential map
H HH H

Dimethyl sulfoxide

Le Quoc Chon - Duy Tan University
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Formal charges

An isolated carbon atom This carbon atom also owns
owns 4 valence electrons. — 4 valence electrons.
. H /
-C- H: C H
H
An isolated nitrogen atom This nitrogen atom also owns
owns 5 valence electrons. / E + 2 = 5 valence electrons.
‘N- H: N H
H

Number of valence electrons in isolated = bonded atom

Le Quoc Chon - Duy Tan University 24



Formal charges

For sulfur:

Sulfur valence electrons
Sulfur bonding electrons
Sulfur nonbonding electrons

[
M D

|
+

| Formal charge = 6 — 6/2 — 2

y, / For oxygen:

Oxygen valence electrons =6
Oxygen bonding electrons =2
Oxygen nonbonding electrons = 6

|
I
—

Formal charge = 6 — 2/2 — 6

Number of Number of
Formal charge = | valence electrons | — | valence electrons
in free atom in bonded atom

Le Quoc Chon - Duy Tan University
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Summary: formal charges

TABLE 2-2

Atom i M ] s P
+ e | + s as = d— we ¥+ e — | +

Structure c c— —Cc— —lid— —N— —0— —0¢ —S5— —s5: —F|'—

Valence 4 4 4 Y Y B B B B 5

electrons

Number of 3 3 3 4 2 3 1 3 1 4

bonds

Number of 1 0 2 0 4 2 B 2 B 0

nonbonding

electrons

Formal charge 0 +1 -1 +1 -1 +1 -1 +1 -1 +1

Le Quoc Chon - Duy Tan University 26



Problem 2.7 & 2.8

PROBLEM 2-7

Calculate formal charges for the nonhydrogen atoms in the following molecules:
(a) Diazomethane, HEC=N=H: (b) Acetonitrile oxide, H3C—C M—Ej:

(c) Methyl isocyanide, HoC—N=C:

PROBLEM 2-8

Organic phosphate groups occur commonly in biological molecules. Calcu-
late formal charges on the four O atoms in the methyl phosphate dianion.

i III :0: 12—
O |
H—{ll—Q—IT—Q” Methyl phosphate dianion
H Jok

Le Quoc Chon - Duy Tan University 27



The

Economist AL politics Business & finance Economics Science & technology Culture

Technology Quarterly: Q3 2003 «

NUTRITION

We are what we eat

Studies linking how genes and diet interact are helping food companies design
products capable of protecting people prone to certain diseases

Sep 4th 2003 ‘. Timekeeper  FL RETRN

SOME people eat three-egg  Anthony Blake
omelettes topped with ‘
slivers of bacon and show
no sign of a spike in
cholesterol. Others indulge
in one chocolate bar after
another and stay as thin as
a rake. Many, however, are
less fortunate. Current
research suggests that the
culprit may be found in

one's genes. Differences in  Eatwhat your genes like

Le Quoc Chon - Duy Tan University



Resonance

Double bond to this oxygen?

N\

H\ }O:
TN
H I-i :0:
C-0O: 135 pm

C=0:120 pm

H
\

:0:

-— /C_C/‘/ 127 pm

HH

Acetate ion

Le Quoc Chon - Duy Tan University

\
:0:

N

Or to this oxygen?

29



Resonance

Delocalization of electrons equally well on two oxygen atoms.

H :0: H 10
Y ol Ny ol
i TR o

Hy o Hy  :0:

Acetate ion—two resonance forms

The limit of line-bond structures?

Le Quoc Chon - Duy Tan University
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Resonance

| |
H\C¢C\ _H He /CQC/H
| | — | |
H/C%C/ ~H H™ \C4C\H
| |
H H

Benzene (two resonance forms)

Le Quoc Chon - Duy Tan University
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Problem 2.10

PROBLEM 2-10

Draw the indicated number of resonance forms for each of the following
species:

(a) The methyl phosphate anion, CH;OPO42~ (3)

(b) The nitrate anion, NO3~ (3)

(c) The allyl cation, HC=CH—CH,™ (2)

(d) The benzoate anion (4)
: L0y~

Le Quoc Chon - Duy Tan University 32



Aclid and Bases

The Brgnsted-Lowry:
acid: (cho H*) donate hydrogen ion, H*
base: (nhan H*) ccept hydrogen ion, H*

The Lewis
acid: accept electron pair
base: donate electron pair

Le Quoc Chon - Duy Tan University
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Acid & Bases: Brgnsted-Lowry

©o0 00

,,O\
H/" H H= /N
H
Acid Base Conjugate base Conjugate acid

(hydronium ion)

Le Quoc Chon - Duy Tan University 34



Acid & Bases: Brgnsted-Lowry

I I
C_.._H + _”Ej—H p— C...— + D
Acid Base Conjugate Conjugate
base acid
|
0 N e NF
H™ " >H + H;; Sy == H=Q: 4+ H;f ~H
Acid Base Conjugate Conjugate
base acid

Le Quoc Chon - Duy Tan University 35



Problem 2.11

PROBLEM 2-11
Nitric acid (HNOgj) reacts with ammonia (NHj3) to yield ammonium nitrate.
Write the reaction, and identify the acid, the base, the conjugate acid product,

and the conjugate base product.

Le Quoc Chon - Duy Tan University 36



Acid and base strength

(d0 manh y€u cua acid va base)

HA + H20 — A~ + H30+

_ [H;0%][A™]
! [HA]
pKa — _108 Ky

Why pKa?

Le Quoc Chon - Duy Tan University

37



Acid and base strength

(40 manh yéu cta acid va base)

TABLE 2-3

Conjugate
Acid Name pK, base Name
Weaker CH3CH,OH  Ethanol 16.00 CH3CH,0~  Ethoxide ion Stronger
acid base
H,O Water 15.74 HO™ Hydroxide ion
HCN Hydrocyanic acid 9.31 CN- Cyanide ion
HoPO4™ Dihydrogen phosphate ion 7.21  HPO4“~ Hydrogen phosphate ion
CH3CO2H Acetic acid 4.76 CHaCO2™ Acetate 10n
HaPOy4 Phosphoric acid 2.16  HaPO4~ Dihydrogen phosphate ion
HNO5 Nitric acid -1.3 NO3™ Nitrate ion
Stronger HCI Hydrochloric acid -7.0 Cl— Chloride ion Weaker
acid base

Le Quoc Chon - Duy Tan University 38



Problem 2.13

PROBLEM 2-13

Amide ion, H,N7, is a much stronger base than hydroxide ion, HO™. Which is
the stronger acid, NH5 or H,O7 Explain.

Le Quoc Chon - Duy Tan University 39



Acld-base reaction

(phan trng cua acid va base)

O O

| |
CH3COH + HO~ = HOH + CH3CO~

Stronger Stronger Weaker Weaker
acid base acid base

Le Quoc Chon - Duy Tan University

40



Acld-base reaction

pKa of water 15.74 and of acetylene is 25. Which
IS the stronger acid? Does hydroxide ion reacts to
a significant extent with acetylene?

? _
H—C=C—H + OH —— H—C=C: + H,0

Acetylene

Le Quoc Chon - Duy Tan University 41



Problem 2.15

PROBLEM 2-15

Ammonia, NHj, has pK; = 36, and acetone has pK, = 19. Will the following
reaction take place to a significant extent?

I I
. ? .
C + Nat7:NH, —— C Nat + NHj
HaC”~ T~ CHj HaC™  “CHp:™
Acetone

Le Quoc Chon - Duy Tan University 42



Organic acids/bases
(acid/base hiru co)

I 1
: H O H € H H G H
So_me organic Nc” T NH ~c” T No” Ne” N e
acids £ VAN LN
H H H H H HH H
Methanol Acetic acid Acetone
(pK, = 15.54) (pK, = 4.76) (pKy = 19.3)

Le Quoc Chon - Duy Tan University 43



Organic acids/bases
(acid/base hiru co)

g ,f"j\x _+ H_ ,,fO Anion is stabilized by having
/C\ “ H — /C\ negative charge on a highly
H H H H electronegative atom.

Anion bén nho dién tich am
phan bo trén nguyeén tir co
do am dién cao

Le Quoc Chon - Duy Tan University 44



H

Organic acids/bases

10} 40 F :Er:
| _|_|+ || |
HC;-"CH”#H - chfcaﬁj:— < HHCE’C%
/N . VAR " 7\
H H H H H H

Anion Is stabilized both by having negative
charge on a highly electronegative atom
and by resonance.
Anion bén nho dién tich Am phan bo trén nguyén
tir co d0 am di€n cao va hién twgng dich chuyén
dién tich resonance

Le Quoc Chon - Duy Tan University
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Organic acids/bases

10k 0 O:
|| L [ |
HHCICHCKH — HmcfcmEfH -— Hmcf %CEH
S\ /N 7\ | VAN |
H HH H H H H H H H

Anion is stabilized both by
resonance and by having

negative charge on a highly
electronegative atom.

Le Quoc Chon - Duy Tan University
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Organic acids/bases

(b)

|
CH30™ CH,CO™ CHaCCHy™

Le Quoc Chon - Duy Tan University 47



Organic bases

II' :h):
lfome organic H\C/N\H H\C/Q\H H\C/C\C/H
ases 4\ 7% 2% o1 T
H H H H H HH H
Methylamine Methanol Acetone

Oxygen or Nitrogen can accept proton H*

Le Quoc Chon - Duy Tan University
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Zwitterion: acid & base

(tich dién am va duong trén cung mot phan tr)

O O
HoN t|Z|I H ﬁ t|Z|I
2 xCx’ K“OH — 3 ‘xC/’ ‘xo_
/ \ /\
H CHj H CHj
Alanine Alanine

(uncharged form) (zwitterion form)

Le Quoc Chon - Duy Tan University 49



Lewis acids & bases

Filled Vacant
orbital orbital
N il
Lewis base Lewis acid

Le Quoc Chon - Duy Tan University 50



| ewis acids

O
O 0 o\ _0_ /1 0
D{-.f-. 0 ,“D_ L EP; HP,-"'
MgZ*  + L SpTp - |
_ L o~ O
O O Mq2+
Lewis acid Lewis base Acid-base complex

(an organodiphosphate ion)

Le Quoc Chon - Duy Tan University 51



| ewis acids

Curved arrow!

H\ H H\ H
E cZ - cZ
- B/m.o/ “H \B_ +/ H
_ . - -
\ "\ _H 7/ " \__H
F Cf F F Cf
/  H / H
H H
Boron Dimethyl Acid-base
trifluoride ether complex
(Lewis acid) (Lewis base)

Le Quoc Chon - Duy Tan University 52



(mot so

Lewis acid) Lewis acids

" Some neutral proton donors:

H,0 HCl HBr HNO3  H,SO,4

’ﬁ OH
f“’{:""-..
H4C OH CH4CH,0OH
Some
LE}N'S : A carboxylic acid A phenol An alcohol
acids

Some cations:

Lit MQ2+

Some metal compounds:

AICl3  TiCly  FeCl3  ZnCly

Le Quoc Chon - Duy Tan University 53



| ewis bases

O\= —— H—O
H H
Acid Base Hydronium
ion

Le Quoc Chon - Duy Tan University
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(mot so

Lewis base) Lewis bases

CH3CH,OH
An alcohol
:0:
I
Some CH4CCl
Lewis ) _
bases An acid chloride

CngCHg
CHa

An amine

:0: :0:

y | |
CH30CH3 CH4CH CH4CCHg4
An ether An aldehyde A ketone

:0: :0: :0:

.. Il.. ..
CH3COH CH3COCH3 CH3CNH»
A carboxylic An ester An amide

acid
R
mﬁO_T_O_T_O_ﬁ_Q;

CH3SCH3 :0: :0:  :0:

A sulfide An organotriphosphate ion

Le Quoc Chon - Duy Tan University
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H

‘/r "\.\-.’j

H3C O

Acetic acid
(base)

| ewis bases

H,S0,

_C

H3C

H3C

Le Quoc Chon - Duy Tan University

+_-

O=0

/)

~

™~

H

~

TrT—O:+

not formed

56



Problem

Using curved arrows, show how acetaldehyde,
CH,CHO can act as a Lewis base.

—
:0:
+ H—A ——

|

C
i
H,c” H o O

(‘1254—

Acetaldehyde

Le Quoc Chon - Duy Tan University
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Problem 2.17

PROBLEM 2-17

Using curved arrows, show how the species in part (a) can act as Lewis bases
in their reactions with HCI, and show how the species in part (b) can act as
Lewis acids in their reaction with OH™.

(H] CHgCHon, HN[CH3]2, P(CHg]g (b] H3C+, B[GHg]g, MgBI‘Z

Le Quoc Chon - Duy Tan University 58



Problem 2.18

Imidazole forms part of the structure of the amino acid histidine and can act
as both an acid and a base.

PROBLEM 2-18

(0]
él:
N™ N k-
\SEVARY A
N HaN H
%
- H -
Imidazole Histidine

(a) Look at the electrostatic potential map of imidazole, and identify the most
acidic hydrogen atom and the most basic nitrogen atom.

(b) Draw structures for the resonance forms of the products that result when
imidazole is protonated by an acid and deprotonated by a base.

Le Quoc Chon - Duy Tan University
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Nonvalent interactions

Dipole-dipole forces
Dispersion forces
Hydrogen bond

Le Quoc Chon - Duy Tan University
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Dipole-dipole interactions

Attractive or repulsive
et atan o

Le Quoc Chon - Duy Tan University 61



C5H12

o+

o+

-

o—

Dispersion forces

6+| o- 6+| o— 6+| o—
o+ o— O+ o— 5+ 5—

Le Quoc Chon - Duy Tan University
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Hydrogen bonds

Hydrogen bond Hydrogen bond
H
H\‘ o— A-}- P \ o— A"' .
Q:---%--H—0: N H—N.
\ H | L™ H
H - H

Le Quoc Chon - Duy Tan University
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Hydrogen bonds

Hydrogen bonds
between DNA strands

A deoxyribonucleic acid segment

Le Quoc Chon - Duy Tan University
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Problem 2.19

PROBLEM 2-19

Of the two vitamins A and C, one is hydrophilic and water-soluble while the
other is hydrophobic and fat-soluble. Which is which?

ch CHB CH3 CH3 CHEOH
N AL~ AN _CH,0H H 0o
HO .
CHj HO OH
Vitamin A Vitamin C
(retinol) (ascorbic acid)

Le Quoc Chon - Duy Tan University 65



Rules for resonance forms

Resonance is imaginary; the true is hybrid.

Resonance forms differ in location of © and
nonbonding electrons

Not all resonance forms are equivalent
Resonance forms obey the rules of valency

Hybrid form is more stable than any individual.

Le Quoc Chon - Duy Tan University
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Rules for resonance forms

« Resonance forms differ in location of © and

nonbonding electrons

The red curved arrow indicates that a lone

pair of electrons moves from the top oxygen
atom to become part of a C=0 bond.

H 0
Ny
/LG —
Wi (o

simultaneously, two electrons from the
C=0 bond move onto the bottom
oxygen atom to become a lone pair.

Le Quoc Chon - Duy Tan University

The new resonance form
has a double bond here...

H \:_C: :
\_ W
C—C

'fill'- "'*-.I _
HH :Q:

and has a lone pair
of electrons here.
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Rules for resonance forms

Not all resonance forms are equivalent

This resonance form has the This resonance form has the
negative charge on carbon. negative charge on oxygen.
.D. ;{:‘;T\I .Ej/
| Base H L ll/ H |
HmeCfoH — HE;’CHCXH HC-;‘:’C“--_C.-#"H
VAR 4N\ | 7N | 7N
H HH H H H H H H H
Acetone ¥ .

Acetone anion
(two resonance forms)

Le Quoc Chon - Duy Tan University



Rules for resonance forms

Resonance forms obey the rules of valency

H (}a"_ H . 10 electrons on
\ / V4 this carbon
C—C PEVIN c c—/

7! A\ 7 \\

Acetate ion Not a valid

resonance form

Le Quoc Chon - Duy Tan University
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Draw resonance forms

X,Y, Zare generally C, N, O, Por S.

0, 1, or 2 electrons

\? x4Y\z*/‘_’\*x/Y‘Z ?
e /o

Multiple bond

Asterisk: vacant, a single electron or a lone pair of electrons

Le Quoc Chon - Duy Tan University 70



Draw resonance forms

0
| | Il |
HaC™ ' CH H4C
H H

|
.

I_

2,4-Pentanedione

Le Quoc Chon - Duy Tan University
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Draw resonance forms

Lone pair of

CY C.
H3C ™ ““‘(l:"% HsC ™ “‘“*(|:’L"7/
H H
(j0:  :0 (:0:  :0:) :0:  :0:
ol okl L
HaC ""“‘E|f“" SCHy —  HiC” ““*ﬁ:"” SCHa —  HoC” ‘““‘(|:“"'f' “CHa
H H H

Le Quoc Chon - Duy Tan University 72



Draw resonance forms

Carbonate ion

Three-atom groupings

/'/ 67 \/ “ \/ B chlo\

Le Quoc Chon - Duy Tan University
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Draw resonance forms

Unpaired electron

chf;:r—*cx #CxéfH Pentadienyl radical

Le Quoc Chon - Duy Tan University
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