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Answers, Test 1 Version 1
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JASPERSE  CHEM 350 TEST 1 VERSION 1  Organic Chemistry I - Jasperse
Intro and Review
Structure and Properties of Organic Molecules
Structure, Nomenclature, and Conformation/Stereochemistry of Alkanes
1. Draw the correct Lewis structure of CH3CN. (Needn’t show 3-D geometry) (Z 3pt) ')

ﬁ‘l 1. Wan nq for all

2. G=D (or C=C in other cases) may help
—_ o 3. Itxouhave any.farmal charges (not here), they.must Su
H C - E /t/ [ to net charge of molecule (zero,eiﬁ gﬂlc; caesrzg * "
\ 4. Organization must match condensed formula sequence
+# Metal => ~fevsl c bopr

2. Draw the correct Lewis structure for HOCH{;CHO.)(Needn’t show 3-D geometry). (3pt)
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3. Draw a 3-dimensional picture for the atoms in CH3;CO,CH,NHCH3, usin o-ha
conventmp‘ (Yog.,needn t spi?lfy lone palrs and orbitals need not be shown) éiSpt) ;

1. The Nitrogen is tetrahedral, so the N-H hydrogen must
-C-d-6H
J R
o H A A
" ,‘ H, ”
Fine if N-H is hashed
instead of wedged

ﬂ either be wedged or hashed. (The lone pair doesn't need to
be drawn in, but it impacts the shape of the nitrogen)
4. For the structure shown, what is the hybridization, electron-pair geometry, and approximate

2. Drawing the correct Lewis structure is essential! Do first!
bond angle (90, 109, 120, or 180)r¢lative to: (6pt)
gfj H, + OJ\ll
2 (o] H

sf WSSy .
electron-pair bond electron-pair bond
‘I’ hybridization geometry angle hybridization geometry angle
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5. Assign any formal charges to any apropriate atoms for proline, given the structure shown (one
of the body’s 20 monomers from which protein and enzyme biopolymers are constructred). (3pt)
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6. Rank th. of the following, from 1 (most) to 4 (least). (4pt) —ﬁaﬂbﬁ W/
=—buty

ﬂlﬂk O OH OOH /\N/ @ 3 Acidity Factors:
- 1. rge (not relevant here)
Anion/ /Y /\1/ /Y & -
Aﬂl( 3. Resonance

PR 2R ol

7. Which of the followmg represent pairs of resonance structures" (4pt)

H
@ Ao atow woared No atoms can move!
X /K/l\ N H thomdt

Ojé\/i CH, D;IOCHs Aa a-fm ”W

d. Bothaandc

e. a, b, and c are all resonance structures.

8. Draw arraws to show glectron-movement in the following two steps (draw arrows for each
step). Draw a circle around the atom that functions as nucleophile in step 1, and a square around
the atom that functions as nucleophile in step 2. (5pt)

Explain change in:
» 1. Bonds
‘0 + "‘B'IE;) 2. Charge

3. Lone Pairs

9. Rank the series on the basis of boiling point, 1 having highest boiling point, 3 having lowest.

TS &
: 3 factors:
H-bonding No H-bonding No H-bonding Yes 1. trbonding
Yes Non-polar 2. London force (# of carbons)

both RAISE BP
3. Pﬂwpolar

10. Rank the series on the basis o water solublht 1 having highest solubility, 3 having lowest.

"
5\0 /j\/ H-bondlng Yes 2 factors:

1. H-bonding (raises solubility)

H -bonding Yes H- bondlng No 2. London force (# of carbons)
ore C's reduces water
2 solubility




11. For each of the following pairs of resonance structures, circle the one that would make a
greater contribution to the actual resonance hybrid. (4pt)

2 Factors:
)K@/ 1. More bonds
'OCHS OCHs ; (priority)
‘(anigns) “ 2. Electronegativity

(if bonds are equal)
8)( 4’/ Q/zp

oX)/Q new > Ca"eﬂ’f/om

12. Cyclopropane is much more “strained” than cyclopentane. Why? (Short!) (3pt)
Qngle strajy. Bonds are forced to be 60°, far from the ideal ~109° angle. é G

Note: angle strain only appears in certain rings;

ForCacyclicy) steric and torsional are the only strains available. Q °
13. For the following acid-base reaction,
a. put a box around the weakest base in the reaction

b. put a circle around the weakest acid
c. draw an arrow to show whether the equilbrium goes to the right or left. (4pt)

Base Stability factors:

0 ) O (= 1. charge —
)]\&Ia )LOH + NabH 2. eneg
P 4 o>

1. Equilibrium favors the more stable base

G’?:H ¢ 2. More stable base is "weaker" base
> Zlea&“/ 3. "Weaker" acid + base on same side
(/74
14. Classify the relationship between the pairs of molecules as either: (8pt)
same compound structural isomers resonance structures

tric isomers  not isomers (different molecular formulas)

CiHhCHh CH=ch cthy

anl ar
H'/ OH H OH ANAN =
St detund 6 bond
Gt JAot
CHs CH3H
Hﬁa/CHg H Br |
BF—NOH
[ H \ H H H_IBQOH
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15. Give the name for the following. (7pt)

; t'for di-bgutt?tbed trings 5 1L e
3' Np % elize substiuents ' 2. Alphabetize substituents
4' Kum erng | and t-butvl S 3. Number from end near
- Rnow isopropy uy substituent
cis-1-isopropyl-3-methylcyclohexane 4-ethyl-3-methylheptane

16. Identify all the funtional groups in the following molecules. (Do not include “alkane”, since
that isn’t “functional™.) (6pt)

|
O\/N\/
/\[(I)/e.t *e’ a‘"‘ne /&/\o/\iH

Ketoe etlor d(/t‘//e

qlkene

17. Which of the following pair will have the larger rotation barrier, relative to the bonds

indicated? (3pt)
/
)\/( Q/ S'(enc realon(

m Addly echped

18. For the following Newman projections, rank them in stability from 1 to 4, 1 being most
stable. Identify the “anti” conformation, the “gauche” conformation, and the “totally eclipsed”

conformation. (6pt)
CH3/ CH3 HiGop,  H3
H\éaicm) H\é/‘* /éQ
/ AN H7 S Hsf MH

H"p H  H cHf

ga uhe  anty "}aialy

@ O é@

19. Draw the Newman projection for the most stable conformation of 1,2-dichloroethane. (3pt)

Cl —\
H H cl ¢l
Best: staggered Worst: Totally
and "anti" eclipsed
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20. Draw the two chair conformations 1-_e_thyl-4-methylcyclohexane. (You don’t have to
draw all the hydrogens). (5pt)

1. Make sure you've really

C
H3 ~~ drawn "flipped" chairs
2. What's "ax" in one chair flip is
H "eq" in the other.
C|§ 3. Process.cis-trans
H H

4. Draw in H's on substituted

carbons (easier t0 see ax/eq).

21. Which is more stable, cis- or trans-1-t-butyl-2-methylcyclohexane? Draw the best
conformation of the more stable isomer. (4pt)

H 1. More stable chair has both
substituents_equatorial
t 2. Process cis-trans
¥ . Hy
S

| atlcanec
22. Draw as many structural isomers as you can fo@e careful not to draw the same

isomer twice! [ will take off points for duplicating! (6pt

alkq Alkane Acyclic: CHo, .o
( 7~ ' Alkane Cyclic: CHop,

S— Beware of drawing same
. thing twice!



