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AMBUTDN 1 (9 ATHUL)

1.1 (2 Azwuu) aunstessingrinnanieussuaniugmninu)isen visemenamnliinu]isen

9

1.11

1.1.2

1.1.3

1.1.4

1.2 (2 AZLUY)

species 7inUfA381 disproportionation g

aunsloeslingninnansoussyaniue

9 9

AN E° = V

1.3 (1 AZLUY)

sUlaseas
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1.4 (1 Azuuw)

1A59d519 3 07

1.5 (1 AzuuY) M0g9ANUFUTUSIULINKEWLTENINNE D ey R

1.6 (1 Azuuw)

v A a &
ANTALILIBLANFTDUVBI M

1.7 (1 AzuuY)

LY a &

ANFUAIDLENINGLUNRIR
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ANMBAUTIN 2 (10 ATKUL)

2.1 (1.75 azuuy) wesidanumuiuiugsan

= 1 &
1 C Tunmhowagd = LMY
ada o
AU
1 &
AYINENMVBINUILLTAS = cm
F5AUIE

2.2 (1.25 AzwuY) NYSNIAMUNUILUUAIER

~ | I a
1 C lunmhawwags = R PGEIOGRE

(MOUNANYL 2 ALIALU4)

ad o
AU
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23 (2 Azwuw) syudunisiildudeannszindawazteseannzinia

O Ovr Oc¢ Og Oe O«
doammsvdnsa [ On 0O; [ O« Om
On Oo O p O Os O+
O Ob O O 4 Oe O f
deseonnvdnsa g On O [ O« O m
On Oo O o] O Os O+
1 K Turesindlumbeas = DYMDL
WA
FNT1AIUYNN8UDIK : Cyy =
2.4 (1.5 AgLU)
ATMUNULUUTDINGN = g/cm’

F5AUIE

(MOUNANYL 2 HILkANU)
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2.5 (2.25 Azuuy) MNAFULAASIILYLNYALARTITUDY M 71T88eR1a 9 ATUUNY z

z=0 zZ=W z=Y Z =% z=1

i M Tumbhewad = LAY

F5AUIE

FRT1@IUY18UDI M : Cyo

2.6 (1.25 azguuu)

Sedlaymauvnd M

pm

(mautdutavanuIULAL)

ad o
AU
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AMBUTBN 3 (10 AZLUL)

3.1 (3 azuuu) gns Jefiszyriiavedlelawes (M3) wazgUlassadeaidululivianus

ans

sulasaing

3.2 (1 azuuu)

1% L-phenylalanine g

3.3 (2 Aaznuy) lassasrwwazvinleloasyaiasiietounian

TAs9a519

lolauasyiin

3.4 (2 Azuuw) ANdannseu Weuyiaves d-orbital wazsyyFUse

sUs19
Y
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LY

3.5 (1 azuuw) ldiav 1 @niige) - 4 (leeiign) Wesyyawunsgadunsneziiluvesneduil

aspartic acid

serine

leucine

valine

3.6 (1 Azuuw) lassassensfsdouroinauileos AU L-phenylalanine wag D-serine

1AS9a519
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ANMBaUTaN 4 (10 AZWUL)

4.1 (2.5 azuu)

dusuresUiselliewieuiu [H,0,] =

sufuvasUisenileiiieuiv 1]

WAAILLIAA UDANLA (assumption) LAz BAIUIN
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4.2 (2 AzLuu)

ANPINIONT = 178

AU

4.3 (3.5 Azkuu) NIINILNIN —slope way [H'],
0.24 — T 1 T T T T T T T T T T T T
0.22 | ]
0.20 [ | ]
018 | ]
0.16 | —'
0.14 |- ]
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N —— | ] | | T
0.08 |- ]
ool ] O
R O N N
0.02F | -
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[H]

-slope

0
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nomsIAe  Rate =

4.4 (2 AZWUL) ANVINETDINNENTTIUTE 4.3 Naenndediunanisnaaaiavun Tudenalnvesu)ize
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AMBUTBN 5 (4.5 AZHUL)

5.1 (1.5 azuuw) euniatvesufisen dadwinley

Uil 1 (AH,) Uil 2 (AH,)

(@) NAINUNUSE kJ mol™? kJ mol™

(b) teuialunsgIunIsiin kJ mol™ kJ mol™

(@@UL%UL&%"SWN?UL&@J)

AUNAVBIAUUANAN
52 (2 Azuuy) nswasuulaseusiad (AH°) kJ
AsiUasuLUadeulnsd (AS°) JK!
MsasuLUamdsnumely (AU) kJ
U (W) kJ
(neumelavidAygegnaindoua)
DA
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53 (1 azuuw) shuesemne v wwenihdenrudiaguligndes

]

oo doodondnn

ArAsfianga (K) dedfeandn 1
FrAsitaning (K) SiAwiniu 1

FrAsfianga (K) deannnin 1
nsaedanAnldiity mnanausy
nsaaedasinldiiaty ey
nsaanefanAnldiidu mnangumnd

a

nnsEa1efaialmsIU mniingumgl

Y
ASEA18ALLIAAUINTY UINBAAIIUFY
ASEA18AILLIALAUINTY ANLRLAINUGU
N5aANEMAALANINTU MINARQNQI

a

NsaaneREinlauNTu mniitgungd

U
v

ANAINENT1VBITUN 1 (k;) AAWNINNTITUNA 2 (ky)
AAINIONIIVBITUN 1 (k) TA1RaNITUN 2 (ky)
wasunefutudvesun 1 (£,,) gendntudn 2 (€,,)

WANUADAULUATDITUN 1 (£, ) HININTUN 2 (E,,)

Uffsensaatesiives H,0, el I \lususaufizen etealdiigamgiivios

Y

a v

Ufsenmsaanesives H,0, Taedl I Judusswfisen iaeddldnigamngivies

Y

Ufsenmsaanesives H,0, Taglill I idudaseufisen inaedldnaaumgiivios

Ufsenmsaanefives H0, Tagldll M idusdaseufisen iaedlilingaumaiines
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ANNBUTIN 6 (11 ATKUL)

6.1 (2.25 AzwuUY) ANULSRIBANATauAeILAY = m/s

ANNYIAAUYDUABUTOYE = m

ada o
ITATUIE
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1]
[

6.2 (2.3 azuuu) electron binding energy vaslanzwiinil

Tanzilmsuu

(%
v

avaausuEndulUlaeaue Aa n

AU
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6.3 (2.45 Aazwuy) AulinduauTRIRILMIeBIANASaU nm
vl duaurRIrLsBlanasouRn UL etae WINUDIVUINBEH DN
1 1 (v 2 a @ [~ 1 v
AUl ureINITInANUSBdnnsawlusgnatae %
AU
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fa o a

6.4 (4 Azuuw) uHun neeiUviaIgaluana (MO diagram) NdenARBIUNANITNARBIAING?

Zp

2p

2s

2s

1s

1s

AO %99 ........ MO w849 CN° AO %99 ........

gusiuiusryes CN™ Tuanugnseau Wity
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AMBUTDN 7 (5.5 ATKUL)

7.1 (1 AzuuY) aumsiuanzauiian Ae [] (P/MPa)=-701+ 3.65(T/K)
[] (P/MPa)=-413 + 241 (T /K)
[] (P/MPa)=-344 + 2.36 (T / K)
[] (P/MPa)=-275+230(T/K)
[] (P/MPa)= 126 + 1.15(T / K)
ANUAY / MPa szyipnaiiaiiesde “Gas”, “Liquid”, “Solid” uag “NEW”
800
700
600
500
400
300
200
100
0

100 150 200 250 300 350 400 450 500

7.2 (1 Azuuy) ATNENAuLIE (Tes) K MPa

INANUVBIAT (TLs) K MPa

(mautdulavInuIuLiL)
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7.3 (2 Azuuy) mMsasuwlasoulnsd (AS) Jmol K

nswasuulaseuiiad (AH) i 294 K kJ mol™

o v o

(noUMRIEANlAaINNITNAADI)

o

ada o
oAU
7.4 (1.5 azuuw)  avaeiinad (Tyay—s) K
LUAUN1TaBNAY (Aypy— H) kJ mol™
(noumeLavtipdiAgnlaainnisneass)
aa o
AU
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ANMBaUTIN 8 (10 AZHUL)

8.1 (8 points) Draw the structures of compounds A - H.

A B
C D
E F
G H
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8.2 (1 point) Place an asterisk (¥) on a carbon in compounds Y and Z that is derived from the

carbon marked with * in compound X.

[ <

o _0 O S

T

OH
OTs 0

8.3 (1 point) Draw an arrow starting from a potential nucleophilic site to a potential electrophilic
site to show the C-C bond formation in the Michael addition step in the conversion of

compound Y to E.
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ANMBUTIN 9 (10 AZKUL)

9.1 (8 points) Draw the structures of compounds A - J.

A B C
D E F
G H J

9.2 (2 points) What are the reagents and/or conditions W - Z?

Reagent and/or conditions W Reagent and/or conditions X

Reagent and/or conditions Y Reagent and/or conditions Z
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ANMaUTaN 10 (10 AZKUL)

10.1 (1 point) Locate the position of peptide bond(s) by drawing an arrow pointing to each.

Q
~( N =0
NMe MeN

H
N

@]

Tentoxin

10.2 (1 point) Determine the absolute configuration of all stereogenic center(s) by writing R or S

nearby each center.

]

= H/>;D
NMe MeN
O

10.3 (2 points) Explain, with drawings, why the methyl group was added to only this nitrogen, but

not on other nitrogen atoms.

UUSEIEIADU




nsuatuaiiledudnsziund a3 17 NIEATYANBUNIANG Y24

10.4 (2 points) Explain, with drawings, why oxazolone is more likely to epimerize than normal

peptide units.
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10.5 (2 points) Write a mechanism to show the formation of DKP.

10.6 (2 points) Rank the order of R; values by putting in a number (1 = highest R¢ value; 3 = lowest

R¢ value) and give a reason for your answer (in the box below).

Tentoxin Derivative A Derivative B

Rank of R¢ value

Reason for your answer
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AMBUTDN 11 (10 AZLUL)

1.1 (4 azuun)  ArAsiiaunavesufjisen =

(maulugy X.XX x 10"

AN
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11.2  (2.25 AZBUY) ANUTNTUIBS PH* = ppb

ada o
I5ANUIUY

11.3 (0.5 Aazwuy)  Aanuwutuves Pb2t Ll wwaw [ asas L lideundas

11.4 (0.75 AzUY)  gasiAilvesansidedeu Ao
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11.5 (2.5 azuuu) Ysu1esves dithizone = mL

ada o
I5ANUIUY
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ANNBUTDN 12

(9 AazLLuL)

121 (1 azwuw) adnesuganduwresgunsmde LJa s Oc  DOo
awnmsugenduressuwa e LJa e Oc  Oo
122 (2.25 Azuui)
pH 2.0 5.0 10.0
Uszquaamdlvg =
pH ﬁLmuﬂzamﬁqm Ao ] ] ]
LVIRNE
123 (275 azwuw)  Judfisen L1 3éndu [ eendundu
nw A 9
\ !
/N—< >7N\\ 0
N §—O'
| =1 o\
I a v w
E190HY AN | 9@ | a@ | a(N) | a(N) | 2@ | ¥(© | w5
ozmoNTilanIug
[ [] [] [] [] [] [] []

2NTATUURBULUAY

?

A0ULDBNTLATU

A0NULBDNTLATU NAY
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12.4 (3 AzUUY) Souazved methyl orange fianas =

(MOUNALYN 1 ANLIAUY)
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AMBUTDN 13 (11 ASHUL)

13.1 (0.5 AzZUU) A1 Re vesansiisumls Z =

13.2 (0.5 Azuuw)

A1 Re VOIANTNANWNAUL Y Q2
L] asl L] winau L] anaq L viunelalld
ANTHYNTENINENTNAAUS X WA Y 9%

L wiiloudn L wonanduwnndy L wenandudesas L vhunelile
133  (0.25 ATUU) @15avany aql oy [ duuu [ %ugna

13.4  (0.25 azuuw) TLC lamugaansfidumis [ x [y [z
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13.5 (3.5 Azwuu) LHenasuassyyuTinanld

(@)}

Do

U8

1 H.PO,
[ NaH,PO,H,0
[] Na,HPO,7H,0

[1 NasPO,

(MOUNALYN 2 ANLIALUY)

mL
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13.6 (1 AZLLUW)

AT UYDIETIUYIN BT = M
AT UYDIETIUYIN B2 = M
13.7 (5 Azuuw)
Usunad aspirin Tue = mg/Afin
Usunad caffeine Tuegn = mg/Afin
U3unad paracetamol Tugn = mg/Afin

(mauldulavILILLAL)

ad o 2 .. <
Fomuwad: Usuned aspirin Tuen 1 e

SAuanl: Usun caffeine Tuen 1 15in

ABAuns: Usunwu paracetamol Tugn 1 in
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