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Answer to Problem 1 (10 points)

1.1 (6 points) Structures of compounds A, D, G, H, reagent | and II.

Compound A Compound D

Compound G (exact number of liberated Compound H

molecules must also be shown)

Reagent | Reagent |l
1.2 (1 point)

Number of stereogenic centers in compound A

Number of stereoisomers if D-xylose and L-cysteine are used.

BYUIZANGIEADU ...
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1.3 (1 point) Clearly add an arrow to identify the location of the *C-labeled carbon in
compound J. If the labeled carbon has gone before becoming compound J, write down “no

13C can be found.” without adding any arrow.

STN\,_-S

1.4 (2 points) Mechanism of Strecker degradation.

LAVUTETVIVAOU oo
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Answer to Problem 2 (9 points)

2.1 (7 points) Structures of compounds A - G.

Compound A Compound B
Compound C Compound D
Compound E Compound F
Compound G

2.2 (0.5 point) Structure of (R)-Fluoxetine.

LAVUTETVIVAOU oo
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2.3 (1.5 points) Mechanism for the formation of Compound A.

LAVUTETVIVAOU oo
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Answer to Problem 3 (11 points)

3.1 (3 points) Structures of compounds A - C.

Compound A Compound B Compound C

3.2 (2 points)

Priority of substituents: > > >

Structure of (R)-Mosher’s acid:

IUPAC name of (R)-Mosher’s acid:

3.3 (3 points)

Starting material X Reagent Y Product Z

LAVUTETVIVAOU oo
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3.4 (3 points)

3.4.1 Mole percent of (R)-K = % Mole percent of (5)-K = %

Calculation

3.4.2 TLC profile with “(R,R)” or “(R,S)” labels in the boxes.

\

-

3.4.3 TLC profile with proper labels in the boxes.

\

-

Explanation of your prediction.

LAVUTETVIVAOU oo
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AMBUTBN 4 (15 AZLUL)

1%
)=

4.1 (3 azuuw) deanuiediuansaratelignyisen (Mneuiiligniesgniinasiu)

Oan Oan 1) enuuduwes HOT 21nn1suansiaed H,COs wag HCO5™ davindu
Y

Lgn Oin @ [€0*T1<469x 10 M
Legn e @ mmvﬁm%’uﬁmwau@aﬂuﬁqﬁ [H,CO5] > [HCO5T] > [CO57]

Ogn Ofn @ pHwiiu 4088

[ an Lan  5) aswidldainnislmmsaiuansazans NaOH USINYINEANYA 2 IALUNAY

YITALIU

Lgn Oaa  6) nslwvseaiuansazans NaOH lnglifluedvimaududuiinnes

Tonsndiuluaves H,CO5 Mo NaOH windu 2 : 1

4.2 (2.5 AsLUY)

aunisiainsuenlvdanysaiveseniuea

Carbon footprint (CF) vasmsinlndauysalvedeniuea = mol CO, / L

FBuwrulaedSiasunuie (factor-label method)

CF = X X

LAVUTETVIVAOU oo
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4.3 (4.5 azuuu) Carbon footprint ¥aen s lninianesiy kg CO,/t19

iwduluavedlnsinuluniany

ada o
IGATUIEUY

LAVUTETVIVAOU oo
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4.4 (1.25 Azuul) ansiadivesansawiukananiaiiualnatazielun wagnssiedalniniuuunnes

%’1 D yIn

Dﬁ‘U

B!

=
* LLURALABT

ANSPIRU

d1sazanp Na,SO,

D Uin
D au
& v
GEPIEEIGN?!
pum—
= o g
NERAUN

walun

4.5 (3.75 Azuuu)  nseudlndn =

nalnsesay =

oAU

A oa |
SRI I

wAINA

%

LUUSEIEIADU
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AMBUTBN 5 (15 AZLUL)

5.1 (2 ASLUY)  NNITNAEDINDY 1

5.1.1 [ Wifeszneu ] Assznou Ao

5.1.2 @vesansazane : neulninse Mg

5.2 (2 ASLUY)  NNITNNADINDY 2

52.1 [ Liifesznau L iAenzneu fe

522 &vesasazans : neulvine NYnef

5.3 (3.5 azuuw)

¥ ¥ =
ANNLTuTeLaadenluaTazaievIn A mol/L

Usunauradenlunands KKU = mg me 1 Lin

ad o
AU

LAVUTETVIVAOU oo
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5.4 (4 ASLUY)  IINNITNAFDINDU 3

541 a= b = c= m =
5.4.2 anuutuvaandnlualsazatevin A = mol/L
USinaunanlunanioe KKU - me #io 1 1in

ada o
IGATUIEY

LAVUTETVIVAOU oo
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5.5 (2.5 azuuu)  1NN1TNAENRaU 4

USunauvaniunansom KKU = mg M 1 1in

/AU

5.6 (1 Azuuw)

USunaweamanfissylivuaanudnium KKU = mg 1o 1 1

A5AUI

LAVUTETVIVAOU oo
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AMBUTBN 6 (10 AZLUL)

6.1 (1 AzLLU)

v a a A
ANFAALILIBLANATOUVDY A AB

gnsansuszneusenlenves A fe

(neulaglidydnualniunisnasng)

6.2 (1 AZLU)

GF, fUshadu

Ly

azmaunasltlausaaasiva

6.3 (2 AzLuw)

fleluuesvioll 818 Benvialeluywasmiuldle

gnTANvedAnITTauTDY X (vedesnng v ludeailoidendineu)

Liglelwiuas cis trans mer fac

LAVUTETVIVAOU oo
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6.4 (2 AZLUY)

6.4.1 n15IASeedlanATaURY JO

v v o

6.4.2 FUAUNUSTYDI JO WIAU

6.4.3 auUAnwinvaduana JO

] diamagnetic ] paramasgnetic ] ferrimagnetic ] ferromagnetic

6.5 (2 AzuUY)

dnuzoanTaduves L Awnan Ao GREAGLRGE)

1As9a$19a379aveasusenaulnseanlaesvas L Tuaniuzuoands

6.6 (2 Azuuw)

6.6.1 A1 electronegativity (EN) < < <

6.6.2 Aasnulessluwduainun 3 (Es) < < <

LAVUTETVIVAOU oo
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AMBUTBN 7 (10 AZLUL)

7.1 (1.5 azuuw)

AUNTTLARIANUAUNUSTENING d U 1

el r A pm

7.2 (1 AZLLUY)

BULADDSAT U L = YA M =

(% LY L4

7.3 (2 Azuuw) ansegnadieves X MUulUld (Feuansmeulaslddydnuainunisnss)

o

7.4 (2 AZWUY) ALU9YR9 L war M Tunidiewadvas X 1ngld @ wnu L wag o wnu M

z=0 z= z="Y z="%
7.5 (2 Azsuuw)
X flinaselua = g/mol TANunuILUY = g/cm’
7.6 (1.5 Aziuw)
lassashavan N15U539 MUY
lopouuan [ sc Obee O hep O fec [ Adn [ eenngdnsa [l mmsednsa
lopauau L se Obeec O hep O fec L fdn O eenngdesa L wnsednda

LAVUTETVIVAOU oo
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AMBUTBN 8 (10 AZLUL)

8.1 (3 AzLuu)

8.1.1 Ni?* Fe?*
HMspin-only = ‘Mg HMspin-only = ‘HB
(MRUNATNYN 2 AILIALY) (MRUNATNYN 2 AIWIAUY)

8.1.2 Ni2+ Fe2+

n1s5daSea d Banmseulu d orbital n153a5ea d Banmseulu d orbital

my = my =

L = L =

Heff = ! Hett = ‘Mg

(oUNAdYN 2 ANLALY) (PounAloy 2 fwnla)

8.1.3  AUTATIAN Lspinonty = et 71D O ¢ O Fe?* O re 1 mn

8.2 (2 AzLuw)

8.2.1 bipyridine lu molecular square daLduaununvin

[ monodentate [ bidentate [ tetradentate [ ambidentate [ chelate

8.2.2 ethylenediamine Tu molecular square datdudununudn

[] monodentate [ bidentate [ tetradentate [ ambidentate [ chelate

8.2.3 Z lu molecular square ip1 =

LAVUTETVIVAOU oo
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8.2.4 d-splitting diagram 283 Pd Tu

8.2.5 molecular square flauvRusimanuuuy

8.3
8.3.1

8.3.2 WnHAYRINTSIAANTSWALLLUAY magnetic moment Y@ Ni**

molecular square 7sgysinUe3

Y] a

d 0030%a wazAudianssou

] diamagnetic ] paramagnetic

(1.5 azuuw)

d-splitting diagram we9 Ni?* Tu

A5UTENOULTIYIUTENING 1 hay 2

'
P

Vszyviinued d 0asivia wasiiy

SannTau

O ferromagnetic

] ferrimagnetic

LUUSEIEIADU




nsustuAiiledulnszau® A3aN 20 NIEANAMOUNIANGLE-19

8.4 (3.5 Azuuw)

8.4.1 spin state U89 molecular cage (D #o LS Fe(ll) uay @ Fa HS Fe(ll)

WAZANARLUBY Lpin ony (MBUNATIEY 2 F1U1UY)

Mspin-only Wy = B

gitis

Mspin-only Wy = ‘s

Rl
el

&

Mspin-only b388 = B

| & YR}
molecular cage A1 Mspin-only Adululaniavun

[y

8.4.2 molecular cage \inasilsdoulanngnriu

D
3.
-}

=
I

(mauLduausuIULAL)

LAVUTETVIVAOU oo
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AMBUTDN 9 (10 AZLUL)

9.1

9.2

9.3

(1 azuuy)  gunilingn = °C

(mausduavinuIuLAY)

(0.5 AZIUY)  FIRDUTBITD 9.1 9 L1 1Ty L] windiu

0.5 azuuy)  wnldlddeuwnamimyneuilunealudisiy

L1 Livinseu
wimynsoudildes O wiaduly
O] wiuwiduly

LAVUTETVIVAOU oo

L] anas
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9.4 (2.5 AzuuY)  HURIUANINANTDITNTUY = Hm

(G]E]UL%MLEN‘U%T’]U’JUL&M)

AndIUNISVYNEE =

(G]E]UL%MLEN‘U%T’]U’JUL&N)

LAVUTETVIVAOU oo
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9.5 (1azwuy)  YSuamnuseuindasltluduneul = MJ

AU

9.6 (1.5 Azuuy) AH VBWAaNIRY = kJ mol™
WInvemiavesuinedld = g

oAU

LAVUTETVIVAOU oo
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9.7 (2 AzuuW)  AuNU =

NMNVY =

ada o
I5ATUIE

UIN/AEUTU 1 kg

(maUNATNEN 1 ANLIALS)

Um/vgnseu 1 Un

(poUnAtYN 2 ANLLALY)

LAVUTETVIVAOU oo
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9.8 (1 Azwuy) wlasiolua = ¢ mol™

ada o
I5ATUIE

LAVUTETVIVAOU oo



nsudatuailefudnszduys AT 20 NILATAMOUNANG ©H-25

ANMBaUTN 10 (10 AZLUL)

b

10.1 (2.5 Azuuw) Inengueiiegslauiuign

(maulugy A.BC x 107)

AN

102 (2 Azuuy) ATaTinvessnfusiunsaafldldnsiaios gt
[dax 109 Lax10°9 [ax10°9 Lax10'd
[dax10°9 [1ax10° 14 x 1009 [dax10"9

ad o
I5ATUIEY

LAVUTETVIVAOU oo
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103 (1 azuuw) laluesivadunuldluuinasnanmsegluga

[ e Early Triassic (252-247 anulrieow)

[ g4a Middle Triassic (247-237 d1udnow)

[ e Late Triassic (237-201 duTew)

[ ga Early Jurassic (201-175 &ulneu)

[1 ga Middle Jurassic (175-163 aulnau)

[ ga Late Jurassic (163-145 aulnow)

| gf Early Cretaceous (145-100 a1unou)

[ ga Late Cretaceous (100-66 duTrew)

10.4 (1.5 Azuuw) msaanefmvantasgeuniawean 311

BUNA

aunadnn 9w

BUNA

[

Y] ca a6 Aa X o«
UANWEILUILARY IV Po YILNAYU AB

Po

105 (3 azuuy) awidIinu “Pa* witeny

(moulavilpddgy 2 )

oAU

LAVUTETVIVAOU oo
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AMBUTDN 11 (10 AZLUL)

11.1 (1.5 AZLUY) A195UNY

11.2 (1 AZWUY) AUBIUBILTY CdSe

L] Fsing L] Fasu ] Finiku L] &3
] dwdes L] duan L] Fuma
720 nm
violet 360 nm red
420 nm 630 nm

N
, orange

purple

450 nm 590 nm
blue _-'-I\relluw
490 nm 580 nm
blus-green  green
520 nm
11.3 (2.5 Azwuw) YuIAveIYn1A CdSe QDs = nm

ad o
I5ATUIEY

LAVUTETVIVAOU oo
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11.4 (1.5 azuuy)

AN

] &nnmn

I Twajatn

11.5 (1.5 Azuuw) Salvessynia CdSe QD nm

ad o
I5ATUIEUY

LAVUTETVIVAOU oo
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T B Kt P N (0) L] fdsluitn (p) L] wsestulaiia (v)
11.6 (2 azuuw) Aulsneedly Ao

L1 g (©) O nszudlih g O avwduniu )

. 3 L svan
ANANLATUNNY Ao kQ
L] gsam

ada o
IGATUIEY

A R A A R

LAVUTETVIVAOU oo



