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Name: e Chem 133/233

Exam |
January 29, 2008
8:00 — 10:45 am

|. Give the reagent that is equivalent to the respective synthon and use it in a reaction. Provide all
reagents and solvent.

9] (4]
*lH \N}\ﬁ
1
ex* -
AR
NP ot AR
1 H* Nﬁ\&v? o

2. Propose a synthesis of the target molecule from the available building blocks and any necessary
reagents. Higher marks will be given to those with fewer steps.

@)
HO EtO 5 o o
IR AR VN
Target molecule Available building blocks
o
A o
& M - \/u\.& I il Y N
(
N~ e Wmﬁgf 3: \/L\/\/ o
2. Naoc|
0E¥

Norkwp



3. Choose four out of the following six and give the mechanism. If applicable, provide and any missing
intermediates in the empty boxes:

A.
//\ —-—FNBS %/Br
A
\ 'Eﬂ
" Sl e ¢
kL, 4) . 0 °
YN &l — YH -—\ —
o o AN
5 //\/
HCI R H.O* 0
R—=N - =N —2 . & At
Et,0 a HJ\OH & g)v”“
"o ow
R b 1
=N R + TH oW
@-=n —)  -=nNi s
U — NW x
‘j o 1.\ =Y \FNH
e cl (*
Ho
C 0o
OH NaOClI (@]

HgSO o
= 1§ e Wl
HsO* R B \33
it}
Ry o0 (>+\5“' e H{%OD{‘ Q
o= > g3y ) — ye
H




5. Draw all four conformations of the spiroketal shown below, in the assigned boxes. Which conformer is
the most stable?

{ S@@ s

invert A rmg invert B ring

@/@\qe P

9 anomenc effect

\/

no anomeric effects 2 anomeric effects
invert B ring invert A ring

1 anomeric effect

6. Draw a Newman projection looking down the indicated bond, of both chair conformations of the
molecule shown below.

X
b} :m::; ﬁcépi

C."I-s

7. Given the following A, G, and U data, calculate the energy difference between the two conformations
drawn in #6: A= 1.8, Gy.= 0.4, U= 1.8 (kcal/mol).
— P —

ya ('1-"3 \(Ca"«fmﬂ = 36 \(-Cn\[m‘ (d:ax’ﬂ\:\
1 (-L‘ \(Cq\[\...\\-' .2 \(Co-\l o\ ( a Etutxrufiﬁ‘)

5=(3.6-.3) kedlwd

5= 1.8 Ked[w
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8. Give the product of the reaction, and explain the regiochemistry using a 3D drawing.

- e
Noe
‘ Q% Me,Culi Ho;ﬁfp %
() =
: Wi
Wee ; Y
e H

wesk be ode¢ Yo

9. Give the structure of each of the following

DCC TsOH : MOMCI
e c-NQ /\‘/‘5:{’“ Meo.
== )2/\ o
BPSCI DBU 2,6-lutidine
+ -
@3- - iy
PPTS DMAP DEAD
Dvs~o- e N 8 S
2% 3 E(‘l A U
A~

10. Give a mechanism that accounts for the followng observation:

N\ ;
5 TSOH (-H,0) &

e’

@



| I. Draw the starting material in 3D showing the necessary orbital alignment for the following Grobb
fragmentation (also show the mechanism in your drawing).

pote

e Ane

4

12. Give the product and draw a 3D transition state explaining the stereochemical outcome of the
following: J

0-0

B
Xt N )
a =BG o A
AR tolde N Z 4 w0l Ty
Me Osy
all e Sk - Same side as e

I3. Give an example of a an open transition state and a closed transition state, using real examples (no
“R" abbreviations, etc.)

T'IC.I'L '
O _ i\
ujﬁn Bt
H cﬁ5 “56 \IZ/ ,_.l<<
l/ W Et
5nB,,b
closed TS,

open 1.5
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A e 1 Q ‘P&
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00 Growerc Eredt T
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Name: KE\{

Chem 133/233
Exam 2

February 21, 2008

|. Provide the products and/or intermediates of each set of conditions (28pts). Zpts g\

1. DCC, (MeO)MeNH-HCI
NEts, CH,Cl,

\/\o 0
a. O\)"’f)LOH - -
“ Li/j‘\\/SiMes

1. t-BuLi (2.1 eq)

3
D)
)
3l b
5
2/ p
@

2. DMF
3. HaO* wkup

a) LDA (2.1 eq),

-78°Ctont
b) (CH0)y
C.
& ¢) HeO*
O -BuMgCl (2.1 eq)
cl  cat.Cul THF. -78°C
¢ ¢
O
OH

1. TsCl, pyr, cat. DMAP

2. NaSePh, EtOH
3. mCPBA (1 eq);
then A

Gt
f D/\'H‘\ Me-Ti(OFPr)3
Et,0
o) “ ‘

a) ThxBH,, THF
b) KCN

| PR, o-

e ot

I"u%ﬁ;'
45:Me

(tetrahedral intermediate)

S

“%%Mu

o
ol

show relative stereochemistry

C&g‘;
5.

NH4Cl wkup

——_

1. LiAIH,, NaOMe,
THF

—_— e

-

(cRyeo)o
c) =
d) NaQH, H?.O?f

o]

3
u.)“(s

'd’\e3

intermediate




W

a. CBry, PhaP, Zn ’L/

CHO R
h I b. n-BulLi (2.1 eq)
> c. H3O* wkup

a. AlMes, cat,

CpoZrCly, /
I. W 1 ,2‘DCE2 MA‘\

intermediate

2. Give the product of each transformation (12pts).

0]

1. THF

BH

2. Pd(PPhy)s,

NaOEt

-

toluene, 80°C

BrJ%/

Z Br
b

(]

cocl AICly, CH,Cly
% SiMeg

b. h 3 BUE(CN)CUUQ N
—_—
2. mCPBA

'

Pd(0) (cat.)

ZnCly




Bo

i

R

show stereochemistry

OMe

i
1
~ T RS
o
R @

H

Ct .,

Ph~g;-OMe
I
OMe
Pd(0), TBAF, DMF

B ot

ke

3. Choose six from the following twelve and draw the structures of the reagents (6pts). ot eadn
/ e
DBU AIBN NCI
[
G:j NC 5— N=nN —é-cN y, .
KAPA : IBX ” Diimide
H, /u‘ 3] H\ }-\
lQJ n! g'“ai-l




Tempo K-Selectride TMEDA
o~ )—’\
1 -
{‘DL kbe, T Ng
r\( ] A
Superhydride DAST r Imidazole
1
FoteeF ~
L'\“B E“?) rNj N\ L Nr

4. Choose four of the following six. Give the mechanism for the following reactions. Use sawhorse or
Newman projections for all intermediates, where applicable (20pts).

a.
< I2
SnBug /a\r Lok
. L
T Sl
Sl cs ol vy ¢ i : .
'-/_A;; — N <2 ; —_— =
okt
Rh(PPhg)C! % t
Ho, 100 psi 29*5
]I‘I
o \"("'Ri‘.'\'PP‘\B j‘
\ -0 v P
-0 1 gt oM
Hf./'—:" N H ﬂ'dlutkve .
i pf,&( Nention ij
-



OTMS

Pd(OAc), (0.5 eq)

DDQ (0.5 eq)

12175

|
OT™MS oy
e

Gi

-

)

,[:f : :.Pd.q'ﬂ Ae
H

I
CGP&«'-

+ “oAc
o THS

+

~TMS
_

Noke «

TPAP (cat)*

S

P’

2h

Wk

(Bductive

(4]

O

*Also show the
re-oxidation of
the catalyst

Lok

o 0\ "’0 .l‘

I
o8 —M
N

m«. H-Pd-0Ac

0
Fd—0A W
d} - &d&hd\ﬂ‘v\n
H



Ac,0, NaOAc 2pk
125 °C; H,0
Hes "0Ac
;ﬁ - ;ﬁ — rﬁ
3t

+ WPk



5. Propose a synthesis from the given starting material and any necessary reagents (35pts). 5 pls ead

a.

T — ] A 91 A
| =00\, .o oMe 08
L =l sl

w e e W CuMeL|
o Em g T s

| 0 o1t
: é KHMDS |
X
P
e

"—"; P\(co\td ae,

"5

l PALPPha)y



B“;T'r\'r i J
e
Naoi-\
. Ho01

mum'( " um’

Pa- 5 “ o
' \L.DA-
A Nasetn —

— O A
% EtO 2 "‘LS"“\ 0
lcec,i-s
oPe NaBhy
\ ' nes>f‘

C#/H\%K S Ej

O -~ 5 -
a .
e & ° BryEhO ’

lmBA

‘—u



I~
; %% * @1 Pl
g - B e L "
N NP
P (36

6. Predict the product resulting from the foilowing.. Give a transition state predicting the
stereochemistry of your product (12pts). e Lot
1)

Meli I Y M o W + 0
WL /(no chelation) Xi?o —y XH? oL = a}\{
o (o)
O H
\')W -
2 N\ Memgsr  XMa-p ﬁ"—“‘& i Uk

(chelation) Xoﬁﬂ —_— 74;(; o%\ u = OJY
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Name: _ QEY Chem 133/233
March 19, 2007
Final Exam
|. Draw the structure of each reagent (Spts)
Meldrum’s acid HMPA BOMCI
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5. Propose a synthesis from the given starting material and any necessary reagents (5pts each)
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6. Propose a synthesis of the target molecule from the available building blocks
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7. Give the product for each of the following. Use a 3D drawing that explains predicts stereochemistry
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