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Awuzin lunsinuUanns
1. nMslnnse
v wiedanslnnse
V' msldtawuuldeng (eraduated pipette)
v’ msgangilunislnmsa
2. NINTBIENT
v ansldnseaunses

v msnsesdeu nsnseadu

dansujinlunsitsunautadauniaufun

1) wansisdunnlngldisurnmesiudsumioe (conversion factor) iwhiu

2) maneuavtudAylAnwena1s “n1sduaviivddey” Auuunly
http://tchold.sci.ubu.ac.th Wag https://www.facebook.com/tcholdubu/ Fadhadeanvtiade

Christian, Gary D. “Analytical Chemistry”, 6 edition, John Wiley, Hoboken, N.J., 2004.


http://tcho14.sci.ubu.ac.th/
https://www.facebook.com/tcho14ubu/
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Organic Chemistry
Students are advised to review the mechanism, reactivity and basic synthesis using aldol
condensation, Claisen condensation, Dieckmann condensation and Robinson annulation. Some

of these will also help answer the questions 1-3 below.

Question 1 Predict the major product from the following reaction.

(o] (o]

)l\/\/\/lL EtONa, EtOH -
H;C H heat

Answer to question 1
This is an intramolecular aldol condensation reaction resulting in a cyclic compound.

When both ketone and aldehyde are present, the aldehyde is more likely to be an electrophile.

(0] (0]
H,C H
T4 {
nuc nuc elec
1 2

The major product will be the one that is more stable cyclic form (6-membered ring)

resulting from nuc2 rather than nucl.
o

e

Question 2 Show a structure of the starting ester which gives the product as shown when

mixed with ethyl acetate and sodium ethoxide.

O
+ /J\O/\ NaOEt ©)J\/U\O/\

Answer to question 2
The only possible role of ethyl acetate in this reaction is the nucleophile since the acetyl

group (CH5CO-) is changed to CH,CO- as shown in the right part of the structure below.

(R 4 ethyl
benzoyl  acetate
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Working backward suggests that the benzoyl group (C¢HsCO-) must be the electrophilic
part of the starting ester in the Claisen condensation. An example of possible reactants is shown

below.
(0]

©)L0/\

Question 3 Predict the main product of the intramolecular condensation of the following

compound.

o~ NaOMe
—_—

Answer to question 3
Intramolecular condensation will give the most stable cyclic product. In this case 6-
membered ring resulting from nucZ is more preferable to 4-membered ring using nucl.
elec g fo)
e

(o]
0]

T4

1 nuc
2

Hence, the final product is likely to have the structure as shown below.

o)

o)

Since this structure is 1,3-diketone fused with an aromatic ring, it can tautomerize to a

more stable enol form as shown.

O HO

O, = COL

Tanddafi 4 fvualeian EA 489 C, N, O uay F 1 -123, +7, -143 uag -331 kJ/mol muansu

wiglaAn EA w09 N Felidulumauuunliuniuniy

waslandvail 4 wis1z N insdasesdianaseuduluy half-filled
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Tanddain 5 gnsegaievesansidviiewas (unit cell) Avguiluegnsls

24

waglanddain 5 sutheidu AB uaz suranlu AB

Tanddail 6 aaidstousonnzdnsoasewinlavy M Mdusmsudtulueunsud 1 uay
aunus X wag Y Jaud@du paramagnetic waz diamagnetic auasu
6.1 519 M msdusgle uasiiaveonBnduduwilalitng (@ilsdwnudululs wasauates)
6.2 Waun13usIyBtanasouadby d-orbital vosenaidedourisans
6.3 dnunraluresaaieuisaeauuuule

6.4 X waz Y Arsianunssvesaunydnnuaiduseisls

waslanddon 6

6.1 519 M msdu Fe ifllavoandndudu +2 viewdu Co Mfliavoandindudu +3

MXe paramagnetic MY, diamagnetic
6.2 L
T 1T
T 1 ™1
6.3 High spin complex Low spin complex
6.4 Weak field ligand Strong field licand

]
=1

Tanddan 7 Fanauashua (Silicon carbide, SiC) HlAsead19auTReILLan

fuszrulu Sic msidnwaznuduiuule (lassiln Taveusalaniaus)

¢ v tdl 9 '3
waglanddaf 7 Wuszlavaud




Tandwuuingin nsursduaiiledutnseAuyi@ asen 14 U w.e. 2561 6

¥aills @o7u. wazn1AIv ALl ANEINEIFNERS UTINENaEEUATIYSIN

Tandda 8 aususdwuaInIslnivesian A, B uag C Fallunun nuanikaunasany (energy band

diagram) Fastoluil

Empty
Empty Empty

t
E E Small gap E Large| gap
v

A B C

3Ua1n https://chem.libretexts.org/LibreTexts/Howard_University/General_Chemistry%3A_An_Atoms_First_Approach/
Unit_5%3A States_of Matter/Chapter 12%3A Solids/Chapter 12.06%3A_Metals_and_Semiconductors

waslanddean 8 A>B>C

Tanddai 9 MNuNUNIMYBLTATTIgM Il 25°C AIWAY 1 atm selUil

LHUNINYDLYAR FOcet(V)
Ni(s)INi#* (1.0 M)IIH*(1.0 M)IH (1 atm)IPt(s) -0.25
Co(s)ICo?*(1.0 MllSn?(1.0 M)ISn(1.0 M) +0.14
Ni(s)INiZ*(1.0 M)lISn?*(1.0 M)ISn(1.0 M) +0.11

dotheSawad Cols)lCo? (0.2 M) uag Ni(s)INPH(0.8 M) snaiadumadlyifiaiifigumanil 25°C
9.1 M Eo WAE AG UDUYAA

9.2 Wawadiindnnizauna AWIUANUTUTUYRY Ni*, Co®, AATIANna WAy AGS YBwas

waslanddad 9
9.1 Equ = 0.05V uag AG v099ad = -9,650 J
9.2 AMULINTUIBI Nit = 0.09 mol/L ANuluduyas Co* = 0.91 mol/L

FAsTiauna = 10.35 WAy AG U9aiwad = —5.79x10° ]

a

Tanddad 10 ssvhureinasazats AL(SO,)s waz CH,COONH, Wunse wa wionans wisuliueua
MUl K, 989 Al(H,0)¢> = 1.4x107°, K, U89 H,S0, = 1.2x107% K, 989 NH; = 1.75x107°
g K, 999 CH;COOH = 1.75x10™

waglanddadl 10 ALSOL); WWunsa Weswn K, 109 AUH,0) > K, 199 SO,2
CHLCOONH, Wunans iosa1n K, v89 NH,* = K, 999 CH,COO™


https://chem.libretexts.org/LibreTexts/Howard_University/General_Chemistry%3A_An_Atoms_First_Approach/
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=

Tanddof 11 23U pH v8sasazaty AlCL, ANULLNTUL 0.020 M

ARUALA K, 989 A(H,0)s>* =1.4x107°

waslanddadi 11 pH = 3.28

landdad 12 Asaduindslotfeutadmn (CH;COONa) AnsuasluansazatensaLaANIUIY 1.0 M

UTums 500 mL Jsazldensazaredulines pH 4.5

waslanddadi 12 22.7 nfu

Tanddaf 13 ndedamnviianilalseneuniglessuuinasslin Ao NH,* Lay Fe?t aannaaamusuio

U9 NH,*

waglanddan 13 AoameaaayUsuna Fe? lagldnislnnseiu KMnO, wasnaaaani SO,2 taaldis

gravimetric method 39agAmuiamUsunaues NH,t 1

Tanddai 14 MIveaesinAINIIpANAULET (Absorbance) faeA3ad UV-Visible spectrophotometer ¥

AUETIAEU 530 nm VesaNTavas Fe(SCNY* NAudutusiige l9Afan1sa

I ALY (C) VD9 Fe(SCN)?* (mM) Absorbance (A)
1 10.00 0.210
2 20.00 0.430
3 30.00 0.590
4 40.00 0.870
5 50.00 1.070

14.1 g UANNITHAAIANNFURUTIENIAINITAANGULES (A) fuAAdudy (o)

14.2 ANIANTUYeIETaraNgfiieg1e Fe(SCN)* fdlAnisganauuasiiiu 0.520

waslanddadi 14
14.1 A =0.0216C - 0.014
NUNBNG ANUTY = 0.0216 Uag IAFALAN Y = —0.014

14.2 AMUYNTUYDIETATA8F D819 Fe(SCN)? = 24.26 mM
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; 20
Tanddan 15 a1njUuansauaiunsalunisazatsves AgCl Ty

a1sarany KNO; NAnandudusiig o aseduiginszimela

™=

WoAUUTUYesdNsarany KNO; LWLTY d@n1nnisagans

299 AgCl IUNNTU

lﬂs-hlalgl'-salubilihﬂ'

0

0 001 002 0.03 004

¢y p + o B B Concentration KNO,, M
LQﬁEJIQ‘VIEJ’LIEJVI 15 199910 K %aamauiaaauau ClU uay NO3 ’

AzdousaulooauuIn Agt dwmali Agt wag Cl Hlenmadnlndiutlosas nsazansIunudu
Tanddan 16 Auwsslonau (onic strength, 1) vesa1savae Avogls

waglanddan 16 USunaiiuanininuusavesanulii@dliwiniuasmiaremasIn v INamse ning

AudntulumheluasividsaeswesUszguawnlessuluaisazaiy

Tanddaf 17 2 ourialvesnsiinesnay (AHO,,) VoIwns e

C(graphite) — C(g)

Mvuali C(graphite) + 2H(g) — CHa(g) AH® = -74.9 KJ (1)
CHq(g) = C(g) + 4H(g) AH® = 1660.0 kJ )
Ho(g) —> 2H(g) AH® = 4320 kJ (3)

wwaslanddadi 17 721.0 kJ

Tanddadi 18 a3wA1 AHO,,,, ASO,, was AGO,, vasUAsesalulin 25 oC

2NO(g) + O,(g) —> 2NO(g)

Avualien S° uay AHE 91 25 °C way 1 atm (Hussil

wid Se (J/K mol) AHP (kJ/mol)
NO, 239.9 33.2

NO 210.6 90.3

O, 205.0 0

walanddadl 18 AHO, = ~114.2 kJ, AS®., = ~146.5 J/K Way AGP,, = ~70.5 kJ



