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Chem 14C Spring 2018 First Midterm Exam
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Circle the TA whose discussion section or office hour you attend. This is who will return the

exam to vou in their discussion section or office hour:

N
Anton (Jnyx Sydnee

Do Not Open This Exam Until Instructed To Do So.

P2y attention to any word limits. Exceeding the word limit will result in a point
deduction for that question.
Please stop writing when time is called. There are significant penalties — such as
a zero for the exam — if vou continue to write after time is called.
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booryloraide ta v
;,;uj,lfdf::i;:,i?f[:wd vr/:cn food are processed at high temperature, for example in deep frying L+l
i F-"" © .»Mmg. c'molcculc' is 2 suspect human carcinogen. California Proposition 65 cHz

i guires businesses to provide wamings...about significant exposures to chemicals that cause X -
cvan’;/:r, 'bxrth defects, or other reproductive harm.” Accordingly it has been suggested that Nit:
Starbucks coffee must carry a cancer risk-warning label. Acrylamide

I, (4) Write the name(s) of all functional groups present in acrylamide.

Alkese | A mide

2. (4) Write z number in ezch blank. Acrylamide has "5 lone pairs and 5 sp* atoms.

3. (2) What is the relationship of structures A and B? Write one or more 0 NH,
answer choices in the space below. Answer choices: Resonance \)k —_—
contributors,  constitutional  isomers, conformational  isomers, | Xy NH. AN o
configurational isomers, stereoisomers, enantiomers, diastereomers, -
meso, not isomers, Structure A Structure B

condorme ione| Lomefs

4. (6)In each box write an additional, significant acrylamide resonance contributor. Include all lone pairs and formal
charges. Curved arrows are not necessary but can be included if desired. If there are not enough significant
resonznce contributors to fill all boxes write "X" in the unused box(es).

ey

101 - 0. —

i \)\ o :
| VHy :

Contributor C Contributor D Contributor E

WA

(4) Complete the following statement by writing 'Y* (for yes) or 'N' (for no) in the blank. Write 'X’ in the blank if you
wrote "X for this contributor in question 3. If you write "Y' or 'X' in the blank you are done with this question. If you
write 7' complete the statement by adding no more than ten words of explanation.

Contributor D is more significant than contributor C (Y/N/X): [Q because contributor D...

—
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C/
H 0% |
; . _ | i &
(+) Complct; this acrylamide resonance hybrid by adding all lone pairs, partial k‘**- Cn On
charges. partial bonds, ete. A L M
H H

| ;
(3) Circle each of the conjugated atoms of acrvlamide: /%{}\
I
"

" @

H

gn
I

H

(2) Write a number in the blank. When in its lowest energy conformation, I(\ atems of acrvlamide must lie in
the same plane.

(2) Absorption of ultraviolet light may be used to measure the concentration of acrylamide in a2 sample. Ethylene

(H,C=CH,;) absorbs most strongly at 162 nm and benzene most strongly at 255 nm. (Recall lower wavelength =

-

higher cnergy photons.) Therefore the strongest absorption for acrylamide is probably (write an answer choice letter

in the blank): C . Answer choices: (a) less than 162 nm: (b) very close to 162 nm; (c) between 162 nm and 255

nm; (d) very close to 235 nm, or (¢) more than 233 nm.

Questions 10 and 11 concern the reaction of acrvlamide with guanine (abbreviated as G-NHjy), a part of DNA. The
reaction might be the molecular basis for acrylamide’s carcinogenicity. There are two reasonable pathways for this

reaction:

H Quextion 10
0 ! f O NH.
\/U\ G-NH; G—N—H 9 \)/\
or
A i, k/k N NHG
&,
Product F Product G

. (2) Complete this statement by writing a number with sign (+2, 0, -8, etc.) in the blank. The formal charge of the

indicated nitrogen atom is 1 I .

. (5) Complete this statement by writing a letter (F or G) in the blank, and then add no more than fifteen words of

explanation. Be precise and specific. The more likely reaction pathway produces product F  because compared

to the other product, this more likely product...

s Conjugeckion ), NIz oses gkL,‘/,‘h/_ pnf
lowes enery y, :
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w
19

¢

score = \%

Scanned by CamScanner



Chemistry 14C Spring 2018

First Midterm Exam Page 3

Zylon 1s a polymer (a2 material composed of man:
Kevlar (the polymer used 1o

6 make sulletmronf &

Zylon has been used in tenni ,
repeating unit (monomer) in Zylon

14.

S0 o1 . .
’ <\_‘l.' - I P \-.7 P
, ) /v g p [—
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e e

......

rotation around the bond labeled as 'question 12" zbove to the
ethane (H;C-CH,). Complete this

around the 'question 12" bond is mare

(8) An additional structural issue that might influen

e
systems. Complete each statement by adding no more than ten words in each case. Be precise and specific.

(a) A factor favoring the questions 13-15 ring system (the ring
in the same plane is...

’ Tl’\erc 1 e

L FY .

he properties of Zylon is the coplanarity of the\twor

- ~1 1 Pre -
¢ in the dotted circle) and the ot

t aar abrane
it can change

nge conformations. Compare the barrier to

barrier to rotation around the carbon-carbon bond of

pia

1er benzene ring to lie
[} ' ¢

14

oy,

/

(b) A factor disfavoring the questions 1315 ring system (the ring in the dotted circleyandThe other benzene ring to
5...

lie in the same plane (i.e., to be perpendicular) i

']lDfSich swtrzdn -{:fom Oi'r’j' ;«weg«

(i
J

(8) Let's determine if the questions 13-15 ring system is aromatic. Complete each question about the guestions 13—

15 ring system (the ring in the dotted circle) system by writing
as appropriate.

The total number of pi electrons: H

Does this ring system have a closed loop of p orbitals (Y/N)?

2 number in the blank, cr Y’ (for ves) or N (for no),

What is the total number of p orbitals in the closed loop (write 0 if there is no closed loop):

Is this ring system planar (Y/N)? Y
Does this ring system obey Hiickel’s rule (Y/N)?

Is the ring system aromatic (Y/N)?

Page 3 score = ’;
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15, (1) While Zylon provides excellent bullet protection when new, a recent lawsuit alleges that the questions 13-18§

ring system breaks down readily and quickly over just a few months, due to the wearer's body heat an midity, In

light of your answer to questions 12-14, is this logical? Write "Y' (for yes) or 'N' (for no) in the blank:

p—
HC1L0
alcnon 1
s -
Ho="
Im@ il
Ch
l HO
Isomaltulose is a main component of Glucerna, a nutritional product for L
diabetics. This molecule is also found naturally in honey and sugarcanc. %) (ON
" o
o
(NI
CHLOH
Isomaltulose

16. (4) Complete this statement by writing a number (not a formula) in cach blank: Including the structure shown above,

there are

17. (2) What monosaccharide(s) are present in isomaltulose? Write one or more of the following answer choices in the

space below: amylose, amylopectin, cellulose,( fl'l‘lCl—(:S% galactose, "qlucbé:?)/l;\ s¢, maltose, ribose, starch, and

sucrose. T

18. (7) Which of the following are present in isomaltulose? Write one or more of the following answer choices in_the

space below:\furanosc, arbon), beta (for f at an anomeric carbon),
hemiacetal, triose, tetrose, pentose,

19. (2) Complete this statement by writing a number in each blank: The disaccharide linkage of isomaltulose joins

/
carbon I of one ring with carbon 6 of the other ring. : Z

20. (1) Is isomaltulose easily digestible by humans? Write 'Y" (for yes) or 'N' (for no): I

Page 4 score = 7
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"
¢ ;\\\1‘}‘\“‘ !

CH e

Questions 2123 refer to molecule H:

Molecule H

21

- (3) Complete this sentence by adding no more than fifteenwords: In molecule H the == symbol indicates..
L he, l.)ubﬁ, m(ll(,(,h‘) Hw\ “)(, H ll‘, m..-.lun) (.f-{ h;z.!.,({; >
1 {')6’, er.(k)[‘ P

e

22, (2) Write the atoms or groups around the stereocenter of molecule 1 in decreasing Cahn-Ingold-Prelog prinri!&n
Hint: There are no ties, Highest priority

| ) ! /7 } «
J H . ar’;L//' - Ol t’ lowest priority,

-

23. (2) Complete this statement by writing R in the blank if the stercocenter of molecule H has R configuration, S if it

J

has S configuration, or N if the configuration cannot be determined from the piven information (R/S/N): . {\ )

The remaining exam questions do not refer to acrylamide, Zylon, isomaltulose, or molecule H.

24, (6) For cach phenomenon listed below, write 'Y (for yes) if this phenomenon always involves p-orbital overlap, or
'N' (for no) if this phenomenon does not always invalve p-orbital overlap.

Resonance (Y/N): Y ~ Pibond (Y/N): Y Conjugation (Y/N): ‘Y—_« é‘

Aromaticity (Y/N): _Y _ Formal charge (Y/N): A/_ . Lone pair (Y/N): N

25. (2) Write the name of one molecule encountered in Chem 14C lecture, in the Chem 14C Thinkbook, or on the Chem
14C course web site whose stereoisomers definitely have different biological propertics.

WdiJDmlJQ 7z

26. (2) In cach blank write 'T" if the statement is true, or 'F' is the statement is false,

(a) A stereocenter is always a carbon atom (T/F): __‘F

(b) A stercocenter must have four attachments (T/F): _ E B

27. (2) Complete this statement by writing one word in the blank: Pasteur's separation of racemic acid into (+)-tartaric

acid and (-)-tartaric acid is an example of a process called (%blvih o . ;
-
28. (2) Write a number in the blank: A diastercomer must always have at least Z stereocenter(s). Z

oA
i Page 5 score = _2 /
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20, (4 si c cture = i isati ‘
29, (4) Consider each set of structures, then write a letter in the blank. If there is a tie write more than one letter.

’ (2) The most significant resonance contributor(s) is/are structure(s) (1. I, K. and/or L): I[ L .
(I)' o
N N
a <
//P 27 \0_ @4-\0
N on On 2
Structure | Structure J Structure K Structure L
(b) The most stable isomer(s) is/are structure(s) (M, N, O, and/or P):_ /U .
/\//
Structure M Structure N Structure O Structure P

30. (2) Complete this statement by writing just one word in the blank: Amide resonance iiX\’l}al to the structure and
function of a group of ubiguitous (very widespread) biological structures called 'h‘fﬁ, Gt . ﬂ

J

Page 6 score = q

Scanned by CamScanner



