Chem 351

Fram #2
Friday, Cctober 19, 2001

Matme

Thiz is an open-boolk, open notes exam. Please show your work in detail.

1. 20 points) Dednce the stmachires of B and C and give cormect ITPAC hates for & B and <. You do not
have 1o show mechanizmms.

PBrs NaCH
WDH —_— =] —_— i
oK DHE0
CeHppBry CHy, Brld
TR

2. (10 pointsy For each pair, indicate if they are enantiomers, diasterenmers oI meso.
a.

b. OH
OH Br B
o
HaC—CH;
H—-OH
E H—H *j _
H this i1 all one

3. (30 poirds) For each reaction, indicate the expected major product. Explain your reasoning in detail.
oH

2 mfljjfﬂCI'__g__* CH;igjijoHCI mTjigjiijfhc

C
o1y OH o 0



OCH,

miZ)

CHy

miZa

OH CHSDNE. CHg ODHE

CH,OH OH

T
Chon
i
T

HO

m
=nn

OH  OH

[x]

H* AN S LN S s Q
—*_HED f’)_lf\_K)_—%v“——\?

4. (20 points ) Draw a defailed armow-pushing, mechanisim for the following, transformation:

i
8]
Wi
2
”JLONa

by Deduce the stucture of £, and draw an armow-pushing, mechanisin for its fonmation.

0

o NaOCH;
| ———= A UMl
CH,OH

Yo NMR 'H NMR

2049, 3 5.97.3 2H

1660, 3 5713 3H

1518, 3 266, =75 Hz, 2H
150.1, = 2521 I=7T8 Hz 2H
3l0.g 2.19,5 3H

449t 157, m, 2H

39.0,t

33.2.t

299, q

21351



Cherm 331

Exam #2
Friday, October 20, 2000

MHare

This is an open-book, open notes exam. Please show your work in detail.

1. {20 points) Deduce the stmuctures of B and C and give cormect ITPAC natnes for & B and C. Tou do not
have to show mechanizrs.

1. T=Z1 4 pyridine
one equivalent PEr;
\J\( E—— B —_—
oH
oH 2.
& @—DH CraHiely C ,Hy,BrO
i EOH

2. (10 pointsy For each pair, indicate if they are enantiomers, diastereoiners oI meso.

a

HO = OH HDW
H ~
OH oH
HO—H

H—COH

H—-OH H——CH
H—TCH

oH
oH

3. (30 points) For each reaction, indicate the expected major product. Explain your reasoning, it detail.

heOH

Br = S — Br  Br O H,
ﬂ CHSQW xf/\ﬂ



L Oha OH LOH OH JOH
e oo O
| 2 KOH/H©O | N h b

4 (20 points ) Draw a defailed ammowe-pushing mechanism for the following fransfonmation:

0 H*
e —_—
OH
OH

R

3. (20 points 3 Deduce the stmcture of the produet, and draw a defailed ammows-pushing, mechanism for the
fransformation.

H .o %

HO  OH
. s
H* - H.O
S-CH; CaH 08

BC NMR: 'H NME:
16.5.q .83, 5 3H
22.6.q 1.33, 3, 3H
238,q 2.50, 3 3H
509,z 367.d471=102Hz 2H
783,12 579.d T=102Hz 2H
021 d 525 8 1H
127.1,d {2 7.30, m, 4H
127.4,d (2
156.2, 3

140.0, 5



i“herm 331

Ermmn #2
Friday, October 22, 1979

Marne

This iz an open-bool, opern notes exam. Flease show your work in detail.

1. {20 points) Deduce the stmuctires of B and C and give cormect ITPAC nates for A, B and ©. You do not
hawe to show rechanisrns.

FEr, /\fJLDNa
Ty —— B —o- °
OH

& i

2. (10 points} For each pair, indicate if theyr are enanfiomers, diastereotners oI the sarne.

a. HO b H'::] . H_ .0
HO ™y H H—-0H

“OH = HO  OH HO——H
_—— H—OH
ZH

3. {30 pointsh For each reaction, indicate the expected major product. Explain your easoning in detail.

0
il ~Hon ot DJ\KF

F

F>|F)IDH

fferpH =635
f



3. (cont) For each reaction, indicate the expected rajor product. Explain your reasoning, in defail.

ol CM Cl CHM
b HaCH - -

Cl CN cl

CHEDH
K O iy At Wt iy

4. 20 points) Daw a detailed armoee-pushing, mecharism fior the following, fransfommatior:

o
./'Jk. [ D
0 - L
H.o Q
H+

3. (20 poirts) Deduce the stnuctare of the product, and draw a defailed ammove-pushing mechanism for the
fransformation.

CypH
Br 10+ 418
= Buztn-H
[ B —F— PL
ATBM

i B NMR: 'H NME:

1274.d 5.6, m2H

12624 2.1, m, 3H

441 d 18 m. 2H

322 3 1.2, m, 2H

27.2,q(3) 056 3 5H
2881
2671



Chetn 351

Exatmn #2
Friday, October 23, 1923

This is ah open-boolk, open notes exam. Please show your work in detail.

1. {12 points) Assign the absolute configuration (R vs. 8) for each stereogernic cenfer.

= P
a.
b H4-oH c. P

HO—H

2. (3 points) For each pair, indicate if ther are enanfiomers, diastereotners, or the sare. Idenfify any meso
pairs.

7 HO) O
L oy ™
© OH HO™ O
3. (20 points) For each reaction, indicate the expected major product. Explain your reasoning.

R
EiOH Vs,

o

O
Cl ﬁDH O)j\ O)LCFE

o 0o

CFE”JLDH
Buffer, pH = 2.9




4. (30 points) Draw a detailed armowe-pushing mechanisin for the following fansfonmation.

BusEn-H
—_—
ATEN

Br A

5. (30 points) Deduce the strocture of A, and draw a detailed armowe-pushing, mecharisn for its

formation.
CH30 X

3%y HO OH A “CNMR: 'HNMR:
CH;0 - C,HL0, 95,1 (2) 406, s, 4H

721 E) 367, 5 4H
53.q @) %33, 5 6H



Exam #2
Friday, Cctaober 24, 1997

Thiz i an open-book, open notes exarn. Flease show your work in detail.

1. (12 poirts) Aszigh the absolute confignmtion (R s, 8) for each steTengenic center.

M
-~ Br

0
a.
)‘I b. H OH C. D|
0 l H b

2. g points) For each pair, indicate if they ate enantiomners, diastereotners, or the sarne. [dentify any roeso

pairs.
.. Q HO H. .o
a '
Q @ b. HDWH H—H
H—CH
oH O
o
oH
3. 20 pointsy For each reaction, indicate the expected major product. Explain your reasoning,
o
a. O{EI’ ’/JLDNH Dm/ 5 Br
_—
Br ] Br’O/ o va. JJ\D'O/
oH
il
b.
HO THF OH OH
i —_— .
HS catalytic 0 Vs S
CHs
HeC—0-K He e

CHa



4. (20 points) Draw a defailed armos-pushing roechanisi for the following tansfonmation.

N\

BEr

H

Buatn-H
_—
ATEN

i

3. (40 points) Deduce the stmocture of A, and drmaw a defailed armons-pushing mechanisin for ifs

forrmation.

BONMR: HNMR:
105, = 13 5 6H
65, 1 (2) 3.8, 3, 4H
21 g2}



Exmarn #2

1994

Thizs is an open-boolk, open hotes exarn. Please show your work in detail.

1. {5 points) Assign the abzsolute configuration (R vs. ) for each center.

OH
& R/\/ b H._ O
; H—CH
HO-H
OH
0

cJ )J\L/\
oH

2. (12 points) For each pair, indicate whether they are diasteraorners, enantiomers or the same.

G |
d.
O G
HO,_ "
I HDHfwa“DH
OH OH



3. (20 points) For each, indicate the expected major product. Explain your reasoning.

HaCH
DRED
Br SCH;

CHSEH

ARSI RN

4. (20 pointsy Draw onut a defailed armow-pushing, mechanisim for each reaction, and draw the expected rajor

product.
8

—_—
M
EioH

0 Hz o /HY




3. 20 points each) For each, draw a detailed armovw-pushing mechanism.

b0
~"ors  KOH
__':'H Jr-"%
2 OH 0
OH

H+



iZ*hem 331

Mame
Exam #2

1991

This is an open-book, open notes exam. Please show wour work in detadl.

1. {12 points) Aszign the absolute configuration (R v, &) for each.

Br
3 M L C:]H
;—”*.:.*%—*’H_.
Cl o
] P
T 'j-:' K_DH

2. (8 pointz) Foreach pair, indicate if thew are enantiomers, diastereomers, or the same.
oH
. O;\)\ d
CH

].© Q.f
. e ;
HO



3. (20 pointz) For each, indicate the expected major product. Explain wour easoning .

NaCN

ZH --

d. (20 pointzy Drawr out a detailed ammow-pushing mechanism for each reacton, and draw the expected major
product.

CHa0Ha

CH0OH

Br CH-0OH
>|\/\/ Er

&



5. (20 points each) For each, dravw a detailed acrmow-pushing mechanisim.

HO ™ oy 0

+ HO



Cherm 331

Ermmm #2
Friday, Oetober 12, 2001

Thiz is an open-boolk, open hotes exarn. Please show your work in defail.

1. {20 points) Deduce the structures of B and © and give cormect [TPAC names for A B and . You do not
hiave to show rmechanismns.

FEr; MNaC'N
w oH @ — i = R A O N
L Br g DMSO Br o
{a5%-1,4- heranedod {4F)- 1, 4-dibrormohesmne

(5R)-5-bromoheptanenitrils

2. (10 points) For each pair, indicate if they are enanfiomers, diastereoiners or meso.
a.

b. D%
OH Br -
SPAA o=
|:|_
HaC—CH,
H—OH
EN H—H k) |
H this iz all one

diastereainers enantiormers

3. (30 points) For each reacton, indicate the expected major product. Explain your reasoning, in defail.

OH
FoRNN o s
a. o
Cl Cl ariD
OH

i

T -z )@f k(</©f J\rm

At this pH, only the dichloro acid is iordzed, s0 that carbozylate is the nucle::uphﬂﬂ. That
carboxylate effects 82 displacernent of the chloride attached to the spg-h}rhridized carbon.



T

b.
B s SN Ui

i
T

o ] CH HO
SN

syrnmetrical, #o doesr't matter which side opens

- T J‘LDB_% JJY

H_H
'y OH OH o
— — /ﬁj@ﬁ
b/
. : The more electron
cleavage of this OH gives a . .
more stable carbocation than rich branch migrates
wiould cleavage of the other
iOH
4. {20 paoints ) Draw a defailed armowe-pushing rechanism for the following tmnsfonmation:
. .'FWH+
i
W
.-"H ]
ol
UIQ\/\[__/.-*\/\-’}
=H
.-"H ] — :
D —

HO




by Deduce the stoctare of A, and draw an armow-pushing, mechanistn for its forrmation.

Clal™
|

az.

|
e\

= Hs
o)

[



Cherm 331

Ermmm #2
Friday, Oetober 20, 2000

Thiz is an open-boolk, open hotes exarn. Please show your work in defail.

1. {20 points) Deduce the structures of B and © and give cormect [TPAC names for A B and . You do not
hiave to show rmechanismns.

1. TaC1 ¢ pymidine

one equivalent PE:rEl @
“Ayon —— A~ vL\_/\
OH 2. Q =
A @—DH OH

EOH 2B, 3R)-2-broroo-3-methyl- 1-phenoxypentane
-0I-

(8, 3F)-3-methyl- 1.2-penfanediol (2R, 3R)-2-bromo-3-methylpentozy)benzens

(28, SR)-3-methyl- 1-phenosny-2-perfanol

2. (10 points) For each pair, indicate if they are enanfiomers, diastereciners or meso.
* OH

b. OH OH
HDffo?fHJDH HDfRﬂL?JH
OH =
ol OH
HO—H
H—OH
H—-OH H—-0H
H—CH diasterecmers
mneso
OH
OH

3. (30 points) For each reacton, indicate the expected major product. Explain your reasoning, in defail.

oy Br I'-.IIE:CJH

Gigjar”wff::> EﬁTﬂHf“DCHE

these are 5441 conditions - the reaction proceeds by way of the cation, and it is rmuch easier to fonm
the cation from the ferfiary halide than from the primary halide




CH.2H SCH; SCH; —~SCH
" H—T0OH —
/\T,\<3:| CH,ON *‘i H*‘lDH HO—T—H

Meither center inverts
! __,«JLC.NEJ_ OH U el
N N L G (J
N '.l'rl.l_
o s RoHMEO ) h h
\ -
(A, T (Y.< Gon
ahl™ ™ N

EBEoth centers invert

4. {20 paints ) Draw a defailed armowe-pushing reechanism for the following fansfomrmation:

e
anl Y
Lt e
| |
—+

s
P

L)
5:;{@

I+
2

I



3. (20 points ) Deduce the stracture of the product, and draw a detailed armow-pushing, mechanistn for the
fransfonmation.

S Y
H 5 H
HO  OH 0.0
- A
H*, - HO
E":Hg clSHIEOEE
S-CHy
| Hor
I.-‘_"‘H -\,'.""\'
Hzo® oS
Loy .
HO
5-CHg
S-CH,

- Q OH
H
H* transfer 5-CH;
S-CHy \\k
on S
= O OH
&
H

S-CH,



Chern 331

Ermrm #2
Friday, Oectober 22, 1393

Hatne ke

Thizs is an open-boolk, open hotes exarn. Please shos your work in detail.

1. (20 points) Deduce the stractures of B and © and give cormect ITPAC narnes for &, B and ©. ¥ou do not
have to show mechanisims.

o
FEL, MDN&
T35 S S (-4
B _,:\_‘_,JL-DH W
& o
(2 8)-4-methyl-2-pentanal (15)-1.5-dimethylbutyl

butanoate
(£ F)-2-bromo-4-methylpentane

2. (10 points) For each pair, indicate if they are enantiomers, diastereomers or the same.

a. HO . z
O HO™ H—0H
: HO - OH HO——H
= H 2H
enanhoriers diastereormers oH

3. (30 pointsy For each reaction, indicate the expected rajor product. Explain your reasoning, it detail.

L |

Er
G*rf
o — KE’ A6
F
F%DH
Both are ionized; is the better nucleophile
buffer pH = 6.5 .

=
A “JJ‘D



3. {cont) For each reaction, indicate the expected rnajor product. Explain your reasoning, in detail.

M i M
NaCH = -
el = 0 D SV e O
Cl CN Gl CN Ci
NC,,{I\Q m{@”c{\@ m#@ C{'\]@

Benmylic center iz the more reactive; only the reaction cenfer inverts

CHSC'H
m}/\ KECI::IS % %

Only the reaction center marked with the armow inverts

4. {20 points) Draw a defailed armow-pushing mechanism for the following tmansfommation:

A
e O

H
2432
CDECJ}-H " L eH O\cf{i
> ©f )



3. (20 points) Deduce the stracture of the product, and draw a detailed armow-pushing, mechanistn for the
fransfonmation.

Y
Bu.En-H R
':1|:|H13
Bu.Sn-H
- .I!:'L

BugSn E{S AIEN
S A B¢ NMR: *H NMR:
127.4,d 5.6, m 2H
1269, d 2.1 m 3H
] 4414 18 m 2H
+ B'L'I.SE n-Br 322 3 12 m 2H
27.2,q (3) 088, 2, 9H

©/E” 26.3, 1
267, 1
Il 23.9,1
S Ef Busin-H =
@/EH + Bugn -



Chem 331

Ezam #2
Friday, Oectober 23, 19595

key

Thiz iz an open-boolk, open hotes exatn. Please show your work in defail.

1. (12 points) Asszign the absolute configuration (R vs. 8) for each stereogenic center.

B E
E r
a. E ,D Y
b. H—H C. P 2
HO—1TH
2

4. (8 points) For each pair, indicate if they are enantiorners, diastereorers, or the same. Idenfify any meso
pairs.

o (RO (=

enantiomers saraE (raeso)

3. (20 points) For each reaction, indicate the expected major product. Explain your reasoning,

cH.aa @ S-CHy y The reaction proceeds with
CD e e inwersion at one center. The
EiOH T3 ather center is not changed.

D [:. O

Fs

Gl .ﬁ’u"DH ot pH =29, only the
O) triflunroacetic acid is
ionized. The ionized

carboxylate is a more
reactive nucleophile than
Euffer. PH =29 the urdonized acid.



4. (30 points) Draw a defailed armoe-pushing mechanism for the following tansformation.

BusSn-H — v
AN — H-SnBn,
~ M AIEN |

|+
Br M i I
. En,Sn" ﬁ-‘u\ L]
P M
\\\i
Bus3n-Br ,r“"- ] ey T *
“H-N ||

i | |
Von ! F"h/\|ﬂ

R H-SnBu, FAN .f:f}
Fh Fh F'h Fh

3. (30 points) Deduce the stmacture of A, and draw a detailed armow-pushing, mechanisrn for its

formation.
—
CH:Q HO OH
CH O™ — CHyO._ O
\j O~ O~ 0T 0ck,
| N
':Ha (‘Jd\D OH CHyD, _ 0@0—H
CH?@ CHyO—
H\ / ono,
», 1
@] CHO,
R DHED{
CHzO, | H

C:Hetg



Chern 331 Mare ke
Exarm #2
Friday, October 24, 1997

This is an open-boolk, open hotes exarn. Please show your work in detail.

1. {12 points) Assizgh the abaolute configuration (K ra. 8} for each stereogenic center.

K
. 0 g _CHM oy
. )‘IE b. H O o I:||
Cl—H —h
0™ H . O

4. (3 pointz) For each pair, indicate if they are enantiorners, diastereormers, or the same. [denfify any meso
pairs.

. i HO H._.0
d. 1
Q © b. HDWH H—OH
OH O H—-OH
o
satne oH

3. (20 points) For each reaction, indicate the expected roajor product. Explain your reasoning,.
o

S
Br ] Elr’( j I,U\D[ :'
2H
0

8 yqe does not proceed on spz-h}rhridized cenfer

" ho
0
HE} caﬁl}rtm
CH;
HyC—0-K
CH;

both the thiolate and the alloxdde will forre, in equilibrinm with each

ather, but the thiolate iz rauch the more rcleophilic of the tao
arions



4. (20 points) Draw a defailed armoe-pushing rmechanism for the following tansformation.

N Bu.3n-H + - &nbug
_—

ATEBH
iy — ‘\\ ) i
\ e ﬁ H-3nBu.

+ Busin-Br

3. (] points) Deduce the stmacture of A, and draw a detailed armows-pushing mechardisro for its

forrmation.
£
HO  OH . 1
>=D L s CNMR: 'HNMR:
H* 105, 3 13, 3 6H
-HO Catlygtz  63.1(2) 3.8, 5 4H

21l g2

-
5 75?33

\l{_HEZ_IﬁDH & 1 -H*
_QE:I o
>]_uH ?QD%

H
Ry o o oH 5 on
>‘LaH —— LEl»—Er‘[) o~

+ H.0O



Chem 331 kew

Hame
Exam #:2
1995

This iz an open-book, open notes exam. Please showr wour wrork in detadl.

1. {8 points) Assign the absolute configuration (B wa. &) for each center.

rDH
a
) e by H_O
H—CH F
B HO—H g
oH
o
) )J\(\
" oH

2. (12 pointz) For each pair, indicate whether thev are disstereomers, enantiomers or the same.

. ;
e 1
to
o erEnHOmers
R 3
HDH = HO
b HOTH HD\/k,S/\
' HO—H o = oH aame ... also meso




3. (20 points) For each, indicate the expected najor product. Explain your reasoning,

MaZH

DRED
The allylic pozition iz activated for B displacement

IEHSEH

EtCJH

FOH
Of the three rcleophiles available, CTH42" |, HO', and CHoO" |, CH52" 18 the most stable, so will be
present in the highest concentration, and is alzo the rmost nucleophilic. The reaction will procesd with
inwersion of absolute configuration.

4. (20 points) Drawr ont a detailed armow-pushing, mechanisto for each reaction, and drave the expected rajor

product.
&H'%%
o, o
M + OH (catalytic)
/ FOH I.ﬂ«H Sy
D
@ - MD_Q _Fm G@
5 Hyo /H*
PN
A
J @ _H OH . OH
0l -H
] - -
: /vl}@ -
0. H H



3. {20 points eachy For each, draw a defailed armos-pushing, mechanismn.

N

~*ors  KOH

O-H 4%

GHt@H - oF ©
e OTs

e d
Con .\ LK

- OH 4

=
OH

* g ok ko




Chem 331 kew

Exam #2
1991

This iz an open-hook, open notwes exam. Please show wour wrork in detadl.

1. {12 pointz) Assizn the absolute configuration (B wa. &) for each.

Br
L NP y 0

1
O e e
R

R

o A 0 _OH

RN

Z. (8 pointz) Foreach pair, indicate if thew are enantiomers, disstereomers, or the same.

o _H
4 one center inerted , not both = diastereomers
S s
R
]

R
H

one center inverted , not both = disstereomers



3. (20 pointz) For each, indicate the expected major product. Explain wour easoning .

Hal
acetone
Er I —
&

Aye does not proceed on 31:12 hyvbridized center

NaGH

Dmsc: ] Apé{:”

4. (20 pointz) Drawr out a detailed armow-pushing mechanizm for each reaction, and drawr the expected major
product,

Br —,CHSGH& Br OCH,

\_J' CH,0H
-

CH:OH
&

k

o s

CH0O-H H & u:|-|3



5. (20 points each) For each, dravw a detailed acrmow-pushing mechanisim.

Hf} 2 o~ S
HO
/CB:] 5 T A ety
1 1
) o f
Le— ) Y
Ho






