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if you are making up an |-grade, indicate the semester you ook 3A and the
Professor :

This exam has 10 pages, make sure that you have
them all.

We will only grade answers that are in the

designated spaces. Please do your scratch work on
the backs of the exam pages. Write only one answer to
aach problem; multiple answers will receive no cradit,
even if one of them is correct.

Note: This examination runs for a total of 30 minutes.
Mo questions will be answered by proctors after the
exam begins. Please write legibly; ambiguous or
messy answers will receive no credit.
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Chem. 3A Q} %“ April 2001, Mid-term exam #3
1.{ 10 Points). Name or draw the structure of the following molecules as appropriate.

(a) cis-d-ethylcyclohexanol

{show in chair form)

(b} (R)-2-methoxybutane

(show in Fischer Projection)
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2. (18 Points). (a) Rank the following in order of INCREASING pKa
CH;CH;5H (CH3)COH H,O
CEMENIEH . [CHD 6 H,D
Lowest pKa Hi un
H, O [EH: )2 COH

(b} Write the structure of a GILMAN reagent containing a batyl group

Answer

ANSWEr:

(WRGRGRGNE

(c) Explain in one sentence why alcohols have a higher boiling poimt than the comresponding thiols
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{d) Name two functional groups found in the odorant compounds that constitute GARLIC.
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{11 Points). cmpzu the reactions below showing the structure of the major product (with siereochemisimy

gm. 34
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where appropriate). If no renction occurs write “NR®.

CH;CH;CH;OH

HyC = CH—CH,
CN
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4, (17 Points). (a) Show a step by step synthesis of the compound below starting from CHy;CHOHCH,

(o 4 QL.
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(b} Complete the reactions below showing Q missing reagents (note that several steps may be required)

——

CHyCH,CH0H ” {H:EH:EH:I
NDHY/H,0
1Tk Q 0 .
CHyCHyCH,0H = CH3CH;CHy— O —S—CH;
CH;- %3 L 0
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5. (15 Foints) (a) Propose a step by step synthesis of CHyCHyCH,CHOCH,CH; from any starting
material containing 3 carbon atoms or less

C HL,CHLC HLEHlDEI—'I}LHl.
Y S

CHyOHy CH, en, Ew‘ R N OCH, CH,
Jlﬁahwﬁ MaH
» X )
\;vri‘i JCH, 4 OCH,CH,
{ H*/H,D p?"ﬁr”
= CH {‘_Il-'l. (:IH
(b} Propose a step by Bhﬂpﬁﬂlhﬂl;ﬂfﬂﬂ:_ﬂHﬂHE‘H;ﬁnmEH,-ﬂ {’un_tnﬁ L 0urer of Y
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6. ( 11 Polnts). (n) Show a step-by step mechanism for the following reaction:

CH,
CH,SH
H.C——OH H;50, (catalyst) .
SCH,
<O e gl
oH h— e T 4
”3“"/\—’1 . Lr}¢20“|4+HSD.+

< {:ﬂ.H
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H‘r‘ Q4 2 HEID.*

(b) What is the driving force of the reaction? + Fu O ML 80,

Answer (one sentence): TLuL ﬁf—mu‘»ﬁ"ﬁb#’ﬂ.ﬂ, R L T
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7. (11 Polnts). (a) Draw the DEPT-135 "*C-NMR spectrum for the mobeculs below for which the 'C
"mnormal” decoupled chemical shifts are given.

Chem. 3A

5 O 0%
» CHy---= |2 g

111[8:—1};{-—'::[{]“"'{2 EH_ S XD, ¢

ﬁ?‘:‘ 103 L“b | =&

(b) What 15 the structure of the compound CsH O whose 'H NMR spectrum is shown below. Write a

clear structure and provide a peak assignment using arrows to indicate which peak (or set of peaks)
corresponds 1o each set of protons.

psswer | O =0 — CH,=CH,- CH,
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8. (14 Points). (a) A saturated cyclic compound A with the formula CsH 3Br reacts with NaOH in an
elimination reaction to afford an unsaturated gyclic bydrocarbon B with the formula CyHy3.
The NMR data for bath A and B are given below,

Compound A

"Mormal” decoupled Y NMR (5 in ppm}): four peaks only at 25; 28; 40; 56 ppm.
DEPT-9 spectrom: one peak only at 36 ppm. =

DEFT-135 spectrum: one pogitive peak at 56 three negative peaks at 25, 28, and 40 ppm.,

Compound B CH,
“Normal® decoupled 'C NMR (5 in ppm): four peaks only a1 27; 29; 32; 132 wm
DEPT-90 spectrum; one peak only at 132 ppm.  ¢_W
DEFT-135 spectrum: one positive peak at 132 ppm; and three negative peaks at 27, 29, and 32 ppm.
L_'u
Show clear strnctures for both A and B and in the case of B write the chemical shift ne®t to each C atom

Answer: Structure of A Angwer: structure of B and chemical shifis for each C atom
: b
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(b} Write a clear stereochemical structurs (ﬁ product of the reaction below, What is the kinetic order of

[ the reaction?
/[\ t/JT DMS0 h
p o CHiCH e
}

Kinetic order = | 1&
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Mote: There are no questions to be answered on this page,
Mot all of the data provided may be needed

Typical "H NMR_ Typical 2C NMR
chemical shifts chemical shifts Rules for DEPT 3¢ NMR
R-CHj, 0.7-1.3 R-CH, 5-25 DEPFT-9) reveals signals of C
R-CHy-R' 1.2-18 R-CH-R' 2535 atoms bound to one hydrogen
R3CH 1.4-1.8 RyCH 35-55 (CH) only.
R-CHz-0-R' 3.3-3.9 RaC 3045
R-CH;CI 3.4-37 R-CHs-0-R' 50-80 DEFPT-133 produces normal
R,CHCI  3.8-44 R-CH.Cl  25-50 (positive) signals for CH and
RO-CH,Cl 5.2-5.6 R-COOH  170-180 CHj, no signals for quaternary
CH;—C—R 20-24 R-CH=CH-R" 100-150 carbons, and negative absorptions
o CHy;—C—R 170220 for CH;
o
Partial periodic table of the elements
o
T £
H ' He
106794 HA MA WA VA VIA  VEA |iodzdn
3 I 5 & T a8 | 8 10
i | Be N F | Ne
,. 501 |[LoTe WLEN1 | T2.011 | 14.0067 159984 [ 105884 | 20,1757
\ | 12 3| % | 15| 18|17 | ®
Na | Mg Al | Si | P | | Ar
T8k | 343050 (] :] NE | 265805 | 20.0885 | 309730 | J2.066 | 15.451T) 25544
w3 |22 = | & | = 34 ﬁs E
nﬁu E‘u i u.Hu E:I"'I‘ H.%.T 'H.E u.usu_ E 13.&5.4 l:u!-;




