
Parisdie Tf,hla of thB Elsr$s*ts

fffi1I _.. t
I *:: It *... ,^" I
Illld

i.;,rlnr"!,itt:t-;.t-!.lblt-i$-.*--krnrl ..*..",,,,, "...!{,t"-tq\q.rtN,,, .r1}:, ,,
:1l*qrFml il I I 3ri5i] .i:d,l|
rsr*:nr^ *ca*dc }!^ ill .il{Nr .13411X

railkS'rt*. *tl.il iii{}-i:S{r
xrr-l, ,,illl'l u},r {' Ig .3 I!}i} ,t{l{t{l
cxctli:rrltrir,rn;id {.} }l .i.{r{}i} :5d.,,1

nli$l ryr'{ tl{ l{.ll;{} }Sfit
rsl**$r.r{lu ry,:t t' trn ,l:{,tt.ilt ;n1"! 11341

nrtsil* ('rS ::..1t*.,1 :::tl
*ililyn* t's{' l-lCd} ::{.Xki

d$$ff t-{, t?5{} lt.!-,
*l.lchriL I r] I:":ii l-.",1
[:rt{ffis: {.'{l l?ri} ]1{1.1,

(ii!N"{i.lrd ,'j{td i' t i l*-l$. l*drir
r$cijidr {""t 1 l(iilN} lirS{i
;llk*stc {"'-{ lljli'}l . .li},:'l)

I
1l S 1S33

"Isffinx*]i
*trrr*l$: lqx,s<tr { *i["h4r*rd*r$ t
medirxn; *811*n hr*ml
$rtrrll*
i${itli Eft ${&rtt$
r!fi:*$; {}$}*ir;i t'*rr" h,nrud
r.,tri:rhl*; tmml lr,. ulr.*,ng

:t$**qlilml i hrr*dr
r+,eafu rrfi rlr*n6
le'*S:k til ll {r$}S

r{r!}{l$Ji

$ rl*rls
$lflInF
nir{r***l

$1f!ilrr&

r,l'**ill 8$ rrl*tr$g

,I I :l --$ g

9l} 8$ ?di d0 5+
I -.it

3fl
{'
til

l"*--
*.{ rpnr{6}

n*
In

flu

U.
e ilr';.\ Rlf*d& ffi-,?h##r $.r{iti}*n*e

q f i"* :\'i:_-:ss; ------*--sq

** ,fl;rfrLr:..HHl
.....r1Y

mlS.$SH- *ll"$tf -. *srymffi
Fk:, i(ii -" Ai,*:{t**gng:*gP"#

F rl$lJ a'i-:*+! t.r{iri1 ]]E -_ 11! f lx+-_,:,_tii

8,r4si** **.$.o:$t
$st*ss
RXSt\"{{i;1'''*******' @N.'-ilil;

^ r,.te{dF- 4 b*-. *}trN",Tr_i'
. -,. ^.*^d.;\ **:. ,
&ftuX1;1 x,_:rdrgqelr, F..B&J

RC${r *"-4t}

fr#llrR. I5 * 5$

trhCf,tr :&* s*

B{]fial $' 4$

ftt'){:$}r 3f * ss

Ii{lFIrdl$ lt5 l{{]

Er(l{)ll ;${} 'lrtil

${.j{]$k 4(} -. *4)

R(b{:K {i$ ii5

It11.:,,,q;P, I{!$ } ${}

[xlnr*n* ring,tp; ( I lt ts]

{l $ rslsr lf}ff - t${.1

(1""t) *ntide l{l'5 .* [*{t

{:,,,,t} ssrherx}.li* aricl l?S .. lS5

{1,,t} *ir{*lril*. ke*o*e I S$ - ;34}

i[36]*:*l lmfrx**xtr Sl$**rh$*g frSqxrrrr$*x

"ll3'p$exl ( ;rrh*n h[$l{ {'hrrui*}il iihis{s {tr*$i]$}

r( [:$, {1 ].\'1\,1{s{l\!r{l



I pledge that I will do this test by myself and I will not give or receive help from anybody. I will not break the trust

of Dr. Castillo by committing any form of fraud, by searching {or the answers on the internet or by uploading the
questions of this test on any website in order to get the arrswers. I understand that Dr. Castillo reserves the right

to reach out to me and do an oral evaluation of the topics of this exam when and how she sees fit. I recognize

there will be consequences, such as failing this test, if there is any form of cheating and that it willbe reported to

the Dean of Students for further academic actions. This test is a copyrighted material of the course instructor.

Unauthorized sharing, dissemination or reproduction of any part of lhe exam in any form without explicit written
permission from the instructor is a direct violation of the UCLA Conduct Code 1A2.23.
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1. For the following reactions, label the "acid" or "bpse" on the left side of the reaction and "conjugate acid" or
"conjugate base" on the right side of the reactionY Additionally, estimate if equilibrium constant (K"o) for each

reaction will be bigger than 1 (>1), smaller than 1 (.1) or equal to 1 {=1) if neither side is favored. {8pts)
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2/Below are structures for common drugs or household chemicals. Circle the most acidic hydrogen for each
molecule, or multiple if they are equivalent. (Spts)
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3. Rank protons A, B,
,'.,: ,.' . ''

Ha

-n#&

C, and D by most to least acidic on the structure below. (6pts)

Hc "::l::"b-to\'

Hb ".l13l'^lllo'-toO

4. For the below disaccharide,

OH

answer the following questions (5pts):

o
HCI

a)

b)

c)

ls this disaccharide easily digested by human? Circle one: @ or no

Provide explanation for your answer from question b (ONE SENTENCE ONLY):

O(-linY{te [olp\",\r,h\kte) b^qKes it-e6ti\\ d$?Stedi q huma.nS

d) Name the two monosaccharide that this disaccharide would break into after hydrolysis

q\u co s< and Q\u c os e
w

@ Wf'at is the conliguration of the monosaccharide on the right (hemiacetal)?

Circle one: q or O

What is the name of this disaccharidef I\C*\tO:t

Mosl acidic 2nd most acidic 3'd most acidic Least acidic

s A a D

IJ

OH



5. Fill out the table with the required information (spts)

Structure Number of
atoms in the
lonqest
conjugation
chain

Number of sp2

hybridized
atoms

Number of pi

electrons
lndicate the
name of the
circled
functional
groups

t q lo
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CI\eoho\

\\ \\ \\
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-<\'& [. b 1
0\vent

6
t/)
\5 lL\

q$ter

l($['iurt"',"'', rt rc6o\ yi-i*r$ q'tll 'r
6. (spts) Use the relationship that we learned in class between conjugated molecules, AE HOt IO =-+LUMO
gap, the energy of photon absorbed, color of photon absorbed and non-absorbed photons perceived color to fill
out the blanks in the following questions.

First, indicate the number of coniuqated pi bonds present in each following molecule;

Second, based on the relationship between conjugation and AE, indicate which molecule has the highest AE
(please label with 1), which one has the intermediate AE (please label with 2), and which one has the lowest AE
(please label with 3);

Finally, for molecule A and C, indicate which molecule is perceived ad oianqe color, and which molecule is
perceived as @-!olol. An information about the absorption spectrum of visible light and corresponding
perceived color is given below as well.
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of coniuqated pi

bonds

Rank the energy gap
difference AE of
these molecules from
highest (1) to
smallest (3)

Perceived color
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7. Draw ihe structure for serine at pH 1.5, 7, and I (spts)

Cysteine R = CHzSH, pK o-COOH = 2"0, PKuo- 
*NHs = '10"3, pKu of acidic function in R = 8.2

't)rS
l{

I
h

pH1.5 pH7 pHg
[-r\ rrerrkq\ t-i t-)

b. for the lipids below, name the lipid category and number of carbon stereocenter(s). (spts)
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L Match each molecule to its spectrum. (spts)
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10. Predict the molecule using the following MS, lR, 1H-NMR and 13C-NMR spectra. (13pts)

Mass spec: mlz = 150 (100%), 151 (1 0.1o/"\, 152 (0.2%)

MS workspace. Propose possible moleculir fbrniula with tire inibnrration _qiven fiom MS. Show all work
to receive full credit.

to- l
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lR workspace: What functional groups are present? (Please provide the region in the lR with its
respective bond type)
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A: 10.9 ppm, 1 .0 integral, singlet rgirtn of

J0rornorh(B: 7.3-7 .0 ppm, 4.0 integral, multiplet
C: 3.6 ppm, 2.0 integral, singlet
D:2.3 ppm, 3.0 integral, singlet
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What is the molecular formula? Cq H, oO 2 gOu= C- * * P * t
Degreesofunsaturation: 5 q-'b*r=q@
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Propose the structure of tlie molecule in the box to the right. Ouly
one structure is graded. You may use this space to work out the
problern. This space will not be graded
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11. What is the absolute configuration (R1S) of the following centers? (10pts)

A)

Answer: R.
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Answer a:

Answer b:

Answer a: R

Answer b: 3

Answer a: R.
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.12. lndicate the relationship for the following pairs of compounds. Write S for same molecule, E for
enantiomers, D for diastereomers, or U if the molecules are unrelated. (spts)

"iJ#,[l

A)

13. Rank the following molecules in order of increasing boiling point value. (10pts)

Which molecule from Q12 is a mesQ rqmp0und? Write the letter below.
nAnswer: \-
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Boiling Point V
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B
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'15. Draw two significant resonance contributors. Show the correct electron pushing mechanism and the forrnal

charges, unless zero. (10 pts)
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Boiling Point

ame 4 intermolecular interactions that this molecule would have. (3pts)

LDF

H - fao"'.-nl

B C

CzHs
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CrHs

A



A- The best resonance contributor is 4n+2 = G

B- Has structure the given structure (A) an aromatic ringlsl@ Nl

C- Total number of electrons in p-orbitals (n-eleclrons) in the given structure (A): lq

D- How many chiral center in the given structure (A):

A)

o"

HN
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