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ANMBaUTaN 1 (10 AZKUL)

11 (1 esuuy) msaaefveansnueaneitnluihduleduljAzensud
WANa
1.2 (3 Azuuw) k =
(spUmiie)
A3aTIn = Falu
3BAIN
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1.3 (2Azuuu) £, = kJ mol™

A5AU9

[y

1.4 (2Azuu)  Susuuisenlodisuny [H'] =

(MDUNATRYY 4 ANLIAUS)

ad o
I5ATUIEY
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1.5 (1 azwuy)  Nswiudianansnlnaiilinisaanesiivednsawaanasin

[ \Aateq L laiwasundas L] 1Aniau

ASzUIUNSAV A AANS RS UL UANIUTY A

1.6 (1 azwuy)  esivindulasuadalstng
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ANMBUTIN 2 (10 AZHUL)

21 (05azuwuy) b = y =

22 (05 azuuw) s luneunnidnwasdudunsausioaseluiaed
[] s° L] H° 17
(] A ] A [ 6

2.3 (2 azuuw)

auN15LadTdenAaeIiu Ad° U9 Fe,04s) A

AH® 989 Fe,O4s) = kJ mol™
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2.4 (1.5 Azuuu) 1ansIMYee COL(Q) aslulNuANBaRILaN
o777

-200
400

-600

AG® (kJ mol™ O,)

-800

1000 T

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Temperature (°C)

5 U1NUIVDINTIN

25 (2 Aazwuw)
Ujseniiintuldiodumeammwamans laun [ UjAsend 1 L] ujisen 2

oAU
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2.6 (1.5 AZuuUw)

AsasukUaanasnuneluy AU = kJ

oAU
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2.7 (2 azuuw)

AUNSPLNADAARDINU

NITUVIUNINATVUNYR X Av

AS° YBINTLUIUNITUUY = J K mol™

9Am
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Amaudefi 3 (10 Azuww)

3.1 (2 Aswul) aUTdRwanvay ewn
DLABNDATY ] H [] Be [] Ne [] Na ] Si
lavewnsugdy [ S [ wW ] &V [ Fell [] znt

3.2 (2 AZWUL) mmm’m?ﬁ"maqLLmﬁWﬂszﬁuasmam Li fiw m
it L] wineaw (11 [ ev
wialulad 1 um
[ lawunzan .. energy gap asiianlnaldesiu L 10 L mev
[J100 [ pev

ad o
AU

3.3 (1 Aazwuy) aistaviduvsdves Tolll arunsalidumdnls sy
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3.4 (1 azwuw) duuss@ndmihlsidunau (@) (b) ()
Cup
Cdown
35 (3 azuuw)  duusgAnsluguiladdussinadia oy, = Cdown =
duUsyAntues mixed state 1 ¢y = Cdown =

anAswuEuEaNgaN Ao D ¥z
(syyAveyy 6 1vdniaw)
]
3.6 (1 Azuu) a@awnsnssyAmasulautiugfseau
L1 0001 mev [ 0.01 mev L1 0.1 mev L1 1 mev 1 10 mev

oAU
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Answer to Problem 4 (10 points)

4.1 (0.5 point) Number of stereogenic centers in twistane:

4.2 (1 point) Use an arrow to identify each stereogenic center and assign its absolute

configuration.

4.3 (1 point) Number of possible stereoisomers:

4.4 (4 points) Structures of compound A-D:

Compound A Compound B

Compound C Compound D
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4.5 (1 point) Reagent Y for the conversion of D to twistane:

4.6 (0.5 point) Draw the structure of compound D and mark the position of the labeled carbon

(@)

4.7 (2 points) A mechanism for the conversion of B to X:
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Answer to Problem 5 (11.5 points)

5.1 (1.5 point) Use an arrow to identify only ONE proton that is most likely to be

deprotonated.

OH
®
HO O
A

OH

Z OH

OH

Reasoning of your answer

UUSEIEIADU
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5.2 (1 point)

Draw the structure of compound X.

5.3 (2 points) Identify the type of reactions. Please mark v to all correct answers.

Overall Overall Overall
Substitution | Elimination Addition
reduction oxidation non-redox
Step |
Step Il
Step IV

5.4 (1 point) Identify the maximum number of stereoisomers.

Maximum number of stereoisomers

Compound A

Compound B

5.5 (1 point) Draw the structure of (2R,35S)-catechin.
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5.6 (5 points)

5.6.1 Propose the mechanism for step I that explains the fact that only one stereoisomer is formed.

UUSEIEIADU
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5.6.2 Suggest suitable reagents for steps Il and /il

Step Il

Step il

5.6.3

Identify the structure of compound IV.
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Answer to Problem 6 (8.5 points)

6.1 (5.5 points) Draw the structures of Compounds A - F.

Compound A Compound B
Compound C Compound D
Compound E Compound F
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6.2 (1.5 points) An arrow-pushing mechanism for the formation of Compound F is
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6.3 (1.5 points) When reacting the specified compounds with the following reagents, the

expected observations are

expected observations

compound 2,4,6-trihydroxy
A cyanidin
reagent benzaldehyde

2,4-dinitrophenyl

hydrazine

Tollens’ reagent

FeCl,

UUSEIEIADU
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ANMBAUTIN 7 (12 AZKUL)

7.1 (1 Azwuw) pH =
7.2 (3 AzLUW) Ky U89 MH, =
R{aRivela
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7.3 (2 Aazwuw) ﬁWﬂqﬁamamaq MH, + I, & M + 2H" + 217

AIPSTIANAAUBY LHs + |, = LH + 2H + 2

moulugy a.b x 10"

7.4 (4 AZWUL)  ANUNTUURY MH, o/L

AMLINTUVDY LH; = o/L

ada o
IGATUIEY
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7.5 (2 Azuuw) dernusialulignviedia (Aneunligndesasgniinazuiu)

[1gn

[] gn

[] gn

L] fin

L] @i

7 pH 9.00 luansazans MH, I [MZ] > [MH']

nsminslnmsaansagaty LH; fga1savate NaOH agwiugaauya 3 99

DYTALIU

cresol red (429015108 UE pH 7.2-8.8 dns-uaq) [WududirneIng

dmsuuizsennisivinge LH; + 3NaOH = LNas + 3H,0

LH, Wuieandladnfnit MH, inTzansgiu
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ANNBUTIN 8 (6 ATLUL)

8.1 (1 azwuy) Anudutuvedlalasiaulaseanten = M

8.2 (1 Azuuu) aunsnaveInsaufisenfiuelun wieusyyanuy

8.3 (0.5 AZKUU) ADIULDINTLATUVDIDDONTLAY =

8.4 (3.5 Azwuu) nszualwiiasiussnannaedly = A

9

ad o
AU
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AMBUTBN 9 (11 AZLUL)

9.1 (5 AazLuw)

9.1.1 pH sanfiaansanaznou CrOH); =

9.1.2  gumpunswseuasazaty Crrt 1wudu 0.075 M Usunas 250 mL 310 Cr(NO5);-9H,0

9.1.3  1age@aves Cr(OH); fiazaneld - g

ad o
I5ATUIEY
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9.2 (4 AzLLuUU)

a1susEnaULTaYau A 3

van't Hoff factor (i) =

ansluiana

%o IUPAC 1Hunwdangu

9.3 (2 AavLuw)

9.3.1 Foinde nitrate o9 Os™ [Wun1wsangy

9.3.2 5 X fo
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AMBUTBN 10 (10 AZLUL)

10.1 (2 AzuuY)

MNYWaaYae o-Fe fula =

moulugy a.bc x 10

Whewadved o-Fe dANuUsNAY = pm

noulugy abc x 10
W
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10.2 (1.5 AZLLUY)

Usunsvasezmneu Fe Tu 1 wiheiwasave y-Fe

Il
w

cm

naulugy a.bc x 10"

10.3 (1.25 AzLuUU)

y-Fe fanunuinuy = WU84 a-Fe

(MDUNATRYY 2 ANLIAUS)
oAU

UUSEIEIADU
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10.4 (0.5 Azwuu) wihowaaveunanilguugll 1394 °C flassadwdniuy

Y

[0 simple cubic [0 bcc [0 fec

10.5 (1.25 AsLuw)

10.5.1  duruAudnasveesiesnaydnia =

- pm
moulugy a.bc x 10"
WA
10.5.2 USumsvoamiewaslm = cm’
moulusy a.bc x 10
DA

UUSEIEIADU
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10.6 (3.5 AZLLUY)

10.6.1 suniiloseuresvdnuazeendiaufiszazsing q muunu z (O =leseuvin X = lossuau)

z=0 z=4 z=1Y z=% z=1

=

10.6.2  gnsedredevesansusznavsenlynvilail A

10.6.3 avlAosAuduvadlonauay =
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Yo v 6

Amauden 11 (11 azuuy) seudnulaglddydnualnumnsness Weudeasniemsnyssangy

11.1 (1 AZLLUY)

TaVENSUTTUNNTINNLED UL AD

11.2 (1 azuuw) 1As9as9vesansusenay dimer 983 YZ iiugunasusafidniau

sulasaing

11.3 (2 AZLUY) QW?LL@%%@%@Qﬂi@@@ﬂI%‘U@Q X IASHHIDUBSABUNA

Gk ¥ 3 GNGY

qns ¥ 3 GNGY
4

qns o y 9

11.4 (1 AzuuY) N15IRBLENATOULUUED (noble gas core notation) ¥4 Z

11.5 (1 aguy)

dlone z Wuuflouw 9 asflaeady O vewds O veaven O ufa

3105989 Z 125 g 71 75 °C = mL

(maunAday 1 AnLng)
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11.6 (5 Azwuw) Wuden a-s Weasukaunmeesdnadsluanavetansusznauaanlas XO

(uwsaztasmaulaiies 1 dnaonvintu)

a) n 1L )
b) 1 9 1 1 K
oU M1 v
d) Do 1L m) 1
e 1 n 1|
;,I
A N
-
Ao o Ox XO-MO

o 1 1 1
P 1]
? 1 1
O
S U
\\\
\\I»
po: Lo D x

N3RS EIBIANATEUATY MO
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AMBUTBN 12 (10 AZLUL)

12.1 (3 Azwuw)
12.1.1  gosaiiveslessuiddeuluans A uas B

g1 A @15 B

Y

12.1.2  WNUAMNEINUVR d oesTviavetlonsudedouluas A uay B Nszyviinves d sasivia waziy

ddnmsoulviauysal
a5 A @15 B
12.2 (2 AzLLUY)
X = gnsvesasUsznauIdedeu e
Y = gnsvesasUsEnauIdedeu e
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12.3 (5 AZLLUL)

fa o

1231 andisdounillasasisuunsawlami Afausingnisel SCO 1a fiduudidnaseulu d sesda

bUU

Oq O O« O¢ O O Oo Oq Og Ogo

12.3.2

o a &
IUIU d BLANFTDU

HS
LYY ULLHUNN
d a9s50va

wasliudlannsou

LS

LY ULEUNN

fa o

d 993Ua

wazlAuBIANAToaU

NARIIYBILUNLURAN
Taius (BM)

(MATYY 2 ANLIAUG)
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12.3.3

12.3.3.1 deauilatiigndes (Hendneuininau)

O

a15Usznouldedou [Fe(phen)l(SCN), Tn153n8i18nnseuluses Tawuuadus (LS)
{10930 phen Wudunudauiuseu (weak field ligand) Sxaviilsl A fandosnimdsau
Tunsng (pairing energy)

a15usznauldadeau [Fe(phen)I(SCN), n15dndiannseulueesd Yauuuadusn (LS)
09910 phen WuAunusaunuse (strong field ligand) fiwaviil A fanunnniindsey
Tunsng (pairing energy)

arsusznauldadou Fe(phen),(NCS), i phen gmmuﬁéfw NCS™ vilian A anas fina
ilindeaulunisiing (pairing energy) iA111ANIY liAnasUsznouddoudiingg

[

ndianaseulueasiviawuualugs (HS)
a15UsEnauedau Fe(phen),(NCS), 71 phen gaunuiiseg NCS™ vinliAn A wiiadu dng
ilindeaulunisiing (pairing energy) irtaenin MlvlAnasusenouldadouning

[

ndianaseulueasiviawuualugs (HS)

a

12.3.3.2 Mossbauer spectrum ¥89 Fe(phen),(NCS), floaumgf 180 K

9 Y

SR R A A R R A R
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