Syllabus

Tuesday, September 30, 200¢

724 PM

CHEMISTRY 144
M. E. Jung Fall 2008
Tu/Th 11am 1044 Young Hall

Practical and Theoretical Introductory Organic Synthesis

This course is divided into two parts: an 8-hour/week laboratory and a 2-hour/week lecture. The
grading of the course will be evenly divided between the two sections of the course. The laboratory
grade will be derived from a final report at quarter’s end (written in the style of a research publication)
on the projects investigated during the quarter, the amount and type of research accomplished, and the
evaluation of your laboratory proficiency by the Teaching Assistant.

The lecture grade will be derived from a mid-term examination on Tuesday, November 4th, and
the final examination on Thursday, December 11th (3-6 pm). Problem sets will be assigned at various
intervals during the quarter to help you determine your progress. On exams, students will be required to
propose syntheses of many compounds, including complex natural products, and will be graded on the
soundness, originality, and probable success of these proposals.

REQUIRED TEXT: None

OTHER BOOKS ON SYNTHESIS

1) “Organic Synthesis™ by Smith

2)  “Modern Organic Synthesis: Lecture Notes™ by Boger

2)  “Organic Synthesis: The Disconnection Approach™ by Warren

3) “Modern Synthetic Reactions™ by House

4)  “The Logic of Chemical Synthesis™ by Corey and Cheng

5)  “Stereoselective Synthesis™ (2nd Ed.) by Négradi

6)  “Organic Synthesis” (2nd Ed.) by Fuhrhop and Penzlin

7)  “Synthetic Approaches in Organic Chemistry™ by Bansal

8)  “Strategies and Tactics in Organic Synthesis™ by Lindberg (ed.) (3 volumes)
9)  “Total Synthesis of Natural Products: The Chiron Approach,” by Hanessian
10)  “Protective Groups in Organic Synthesis™ (3nd Ed.) by Wuts and Greene
11) “Organic Synthesis™ by Ireland

12) “Stereoelectronic Effects in Organic Chemistry™ by Deslongchamps

13) *“The Total Synthesis of Natural Products™ by ApSimon (ed.) (9 volumes)
14) *“*Some Modern Methods of Organic Synthesis™ (3rd Ed.) by Carruthers

15) “Reactions of Organic Compounds™ by Hickinbottom

16) “Organic Chemistry of Drug Synthesis™ by Lednicer and Mitscher (6 volumes)
17) *“Selected Organic Syntheses™ by Fleming

18) *“Carbanions in Organic Synthesis” by Stowell

19) “Stereoselectivity in Organic Synthesis™ by Procter

20) “Organic Synthesis: Theory and Applications™ (Vol. 5) by Hudlicky

21) *Classics in Total Synthesis,” Nicoloau and Sorenson, Eds.

22)  “Advanced Organic Chemistry™ by Carey and Sundberg

OTHER REFERENCE TEXTS

1)  “Comprehensive Organic Transformations™ by Larock (2™ Ed.)

2)  “Comprehensive Organic Synthesis,” (9 volumes) many authors (Pergamon Press)
3) “Compendium of Organic Synthetic Methods™ various authors (7 volumes)

4)  “Reagents for Organic Synthesis™ by Fieser and Fieser (17 volumes and counting)
5)  “Organic Reactions™ and “Organic Syntheses™

6) “Asymmetric Synthesis™ by Morrison (5 volumes)

7)  “Advanced Organic Chemistry™ (4th edition) by March

8)  “Survey of Organic Syntheses™ by Buehler and Pearson (2 volumes)

9)  “Synthetic Methods of Organic Chemistry™ by Theilheimer
10)  “Name Reactions & Reagents in Organic Synthesis™ by Mundy and Ellerd
11)  “Annual Reports in Organic Synthesis™ by various authors and others (annual)
12)  “Stereochemistry of Organic Compounds,” by Eliel
13)  “Encyclopedia of Reagents for Organic Synthesis,” by Paquette (ed.) (8 volumes)
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Chemistry 144
M. E. Jung Fall 2008

The following schedule for covering material in the course will be followed - more or less -
throughout the quarter.

WEEK DATES SUBJECT
1 9/25 General & Reduction
2 9/30 1072 Reduction & Oxidation
3 10/7  10/9 Oxidation
-+ 10/14 10/16 C-C Bond Formation: Alkylation
5 10/21 10/23 Alkylation & Condensation
6 10/28 10/30 Condensation & Alkenylation
7 1174 11/6 HOUR EXAM & Cycloadditions
8 11/11 11/13 Veterans Day Holiday - Cycloadditions
9 11/18 11/20 Organometallics & Protecting Groups
10 11/25 11/27 Rearrangements - Thanksgiving
11 12/2 12/4 Rearrangements & Catch-up
Final Exam Thursday, December 11th: 3:00 - 6:00 pm
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Notes 09/25

Thursday, September 25, 200¢

11:15 AM
Organic Synthesis co6H
1. Carbon framework j\ j
2. Stereochemistry
3. Functionality (ie oxidation state)
g2 f ﬁ
Definitions H 0 oH

1. Conformation-any noridentical arrangement in space of the atoms in a molecule obtainable
rotation about one or more single binds
a. Antivsgauche

9
CHS CH ‘_\O
H W H ’ ‘il
Rah A9
C ' 2 H ‘S
Gnti 3auche

b. Axial vs equitorial
N -
P L,
H

2. Stereospecifiereaction inwhich stereoisomerically different starting materials give rise to
stereoisomerically different products

3. Stereoselective reactioareaction in which two (or more) possible products, one is formed ir
preference (often in great preference) to all others

4. Steric Effects
a. Steric Hinderancesteric crowding is more severe in the transition state than in the grou
state
I Axial vs equatorial energy difference
I Lineak@=0.2-0.5
| Divalenk@=0.5-1.0
I TetravalenkG=1.1-2.0
| Tetravalent1.74
I Neversee tBuin axial (only equatorial)
b. Acceleration steric crowding is more severe in the groud state than in the transition st
5. Steric Hinderence
a. CahningoldPrelog (RS) {

H T \
S, A~ D
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a. CanhningoloPrelog (RS)

s M ;/;
I‘A'L’ s, — 7
¢ /\sz Ph

{ 3

axis of symmetvy

b r‘mlolfr[' ho ,

[} HOMEWORK: assign R/S

w Reductions>addition of K

1. Catalytic Hydrogination

H. +Hv

2. Metal hydride

HE + H®

3. Dissolving metal reduction

2¢” + Z2H*

4. Silane/string acid reduction

H® then H®

1. Catalytic Hydrogen
a. Heterogeneous catalysis

Pd/Pe = Ru /Rh/Tv/Ni
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4 Me

Me H, =
O e
~Me PJ/C ’:& Me
Syn addrtion
S-/-(,/e/os‘@ICC‘HVC - I6§5 Allnop@ffol

ef) 94@@0 ;(,/QUI-I v, 4
Me
H,

- — CHs
/ [~
Me /" \\C-!—J 2 PA /C

FA

CHEM 144 Page 5



Handout: Definitions
Thursday, September 25, 200¢

723 PM

Chemistry 144
Organic Synthesis
M. E. Jung

Definitions

Conformation: Any non-identical arrangement in space of the atoms in a molecule obtainable by
rotation about one or more single bonds.

Conformational Analysis: An analysis of the physical and chemical properties of a compound in
terms of the conformation (or conformations) of the pertinent ground states, transition states, and (in
the case of spectra and photochemical reactions) excited states.

Stercospecific Reaction: Reaction in which stereoisomerically different starting materials give rise to
stereoisomerically different products.

Stereoselective Reaction: Reaction in which of two (or more) possible products, one is formed in
preference (often in great preference) to all others.

Stereoelectronic Factor: Any factor concerned with the position in space of the electrons involved in
bonding in the transition state of a given reaction.

Steric Effects:
Steric Hindrance: Steric crowding is more severe in the transition state than in the ground state.

Steric Acceleration: Steric crowding is more severe in the ground state than in the transition state.
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Handout: A Values
Thursday, September 25, 200¢

724 PM

Chemistry 144

M. E. Jung
Organic Synthesis

A Values or Standard Free Energy Ditterences

E%,x

A value = - AG® = standard free energy difference

I

Table: Free-energy differences between equatorial and axial substituents on a cyclohexane ring

Group (X) Approx. - AG® (kcal/mol) Group (X) Approx. - AG® (kcal/mol)
HgCl -0.25 CHO 0.56-0.8
HgBr 0 COMe 1.02-1.21
HgOAc -0.3-0 COOEt 1.1-1.2
CN 0.20 COOMe 1.2-1.3
F 0.25-0.42 COOH 1.4

Cl 0.53-0.64 COO- 2.0
Br 0.48-0.67 NH> 1.23-1.7
I 0.47-0.61 NH;3* 1.7-2.0
CmCH 0.41-0.52 NHCOPh 1.6
N3 0.45-0.62 NMez 1.53-2.1
NC 0.20 NHMez* 2.4
NCO 0.44-0.51 PPh; 1.8
OH 0.60-1.04 CH=CH> 1.49-1.68
OTs 0.50 CHj3 1.74
OAc 0.68-0.87 CH>CH3 1.79
OMe 0.55-0.75 CH;CH>CH3 2.1
OBz 0.50 CH>C(CH3)3 2.0
OCO(pNO32)Ph 0.62 CH(CH3)2 2.21
OtBu 0.75 CH,CgHs 1.68
OSiMej3 0.74 CH;X (X = OH, Br, CN) 1.76-1.79
SH 1.21 CgH11 2.2
SPh 1.10-1.24 CeHs 2.8
SePh 1.0-1.2 CF;3 2.4-2.5
SOMe 1.2 C(CH3)3 4.7-4.9
SO;Me 2.5 SiMej3 2.5
NO2 1.1 SiCl3 0.61
N=CHCHMe; 0.75 SnMej3 1.0
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Handout: Equilibria and Free Energy Difference

Thursday, September 25, 200¢
7:25PM

Chemistry 144
Organic Synthesis
M. E. Jung

Equilibria and Free Energy Difference

Relationship between Percentage of More Stable Isomer at Equilibrium, Equilibrium
Constant K, and Standard Free-Energy Difference AG® at 25 °C and 80 °C for an

Equilibrium of Isomers: A 5 B

% More Stable AG® AG®,
Isomer K kcal/mole kcal/mole
50 1.00 0 0
55 1.22 0.119 0.141
60 1.50 0.240 0.285
65 1.86 0.367 0.434
70 2.33 0.502 0.595
75 3.00 0.651 0.771
80 4.00 0.821 0.973
85 5.67 1.028 1.217
90 9.00 1.302 1.542
95 19.00 1.744 2.066
98 49.00 2.306 2.731
99 99.99 2.722 3.224
99.9 999.9 4.092 4.846
99.99 9999 5.456 6.463
K
100—] 99.9
99) f”!}_l;—
90— —9.0
—5.7
80— 4.0
70— —3.0
223
1.86
60— 1.50
—1.22
50 - T T - -1.00
| 2 3 4
AG”® kealimole

Correlation between the free energy difference (AG®) and the equilibrium constant (K) for two
equilibrating species (conformers), also expressed as the percentage of the component in excess.
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Handout: Catalytic Dehydrogenation: Rate of Reduction

Thursday, September 25, 200¢
7:26 PM

Chemistry 144

M. E. Jung
Organic Synthesis

Approximate Decreasing Rate of Reduction in Catalytic Hydrogenation

Fast, selective
RCOCI ~ RCHO Acid chloride>aldehyde
RNO, RNH,
H H
R————~R >—< mainly cis
R R' Alkyne->alkene
Slower but still useful
RCHO RCH,OH
RCH=CHR RCH,CH,R Aldehyde> alcohol
Ketone->alcohol
R. R R R
0 H OH
ROCH,Ar ROH + ArCH,4
RNHCH,Ar > RNH, + ArCH,
ArCH(OH)CH,R ” 2
RCN > RCH,NH,
Very slow, not very useful
RCOOR' RCH.,OH + HOR'
RCONHR' RCH,NHR' Peroxides> alcohol
RCOO" Na* inert
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Notes 09/30

Tuesday, September 30, 200t
6:06 PM

1. Heterogeneous cat
. PD/C+H
II. Hydrogenolysis
l1l. Alkyne->alkene

1. Cram'sH Pdlm
1.
W

2. Lindlar
Pd/ PbO/CeCOH:

3. Wilkinson's catalysis

(PPLW)z RL‘C(

Hydride
a) NaBH-weak. Aldehyde/ket only>alcohol
b) LiAlH4-strong. Everything exceptolefin
c) DIBALester (78°C), CN, amide> aldehyde.
d) LiBH- ester, notacidto alcohol (BHHF +LiBHi
e) REDALstrong, ex CN and olefin
f) NaNCBkbr NaBH(OLJzsweak, ald>alchol (not ketone to alcohol)
g) LiHBE®-superhydride. Reduce ester but not acid
h) KHB(sBu}-K selectride or L selectride.

Reducing Power
LAH > LiBHsuperhydride, selectride > NaBHNaNCB{

LiBH
0 m — //7 MU%'}'[&C not m"/

Hool cooMe hooc ChH ol

BH.-THF
) 31 //7
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Handout: Hydride Reagent Selectivity

Tuesday, September 30, 200¢

727 PM

Brown, Aldrichimica Acta 1979, 12, 9.

Chemistry 144

M. E. Jung
Hydride Reagent Selectivity

Table Il. Summary of behavior of various functional groups toward the hydride reagents

NaBH, LI(O-- NaBH,+LICI NaBH,+AICl s:. “'g’.’" s-?nau Nl:;l, u(ommwu u:'lu. un,lmh
hAIH In In
-lh':nol B diglyme diglyme THF THF THF THF THF THF THF
Aldehyde + + + + + + + + + + +
Ketone + + + + - - + + + + +
Acidchioride R+ + + - = + ¢ + ot
Lactone - + + + + + + + + - +
Epoxide - + + + + % 7+ + + +
Ester - pe + + + - x - . + +
Acid - - - + + - + + + + -
Acid sait - - - — - — - + + + —
tert-Amide - - - - + + - + + + +
Nitrile - - - - + - * + M + +
Nitro - — - - - - - - + + t
Qletin - _ — — + + + - - = =
R = Reacts with solvent; reduced in nonhydroxylic solvent
Walker, Chem. Soc. Rev. 1976, 5, 23.
= €I
= % 3 & <
i) - [ <] — ™ ‘9‘: o
f.o0: ;38 8 %2 2% §%:,:%3;
Gowp 38 % =& ¥ © =2 § § 2 g £ I £ E
affected % & 4 3 N | Z Zz Z 3 & 49 &a = L =< L
RCHO Vv v v Vv v v v v v [t v Vv Vv v v
)= o] v v v v v v vy Vv v v v v v v Vv
RCOCI v v v v v « RCHO " x v %
Lactone V.slow x Vv v x Vv ® v v x Lactol / Lactol
‘& V.slow ® v v x J » J v N, « v
R'CO:R? V.slow * v v * % R?=Ph, / v b *® P v RCHO
—+RICHO
RCO:H % x ® ® ¢ x v v v % X Vv x
RCO:M X X b X X Vv v ® X v X
RCONZ x x % v % v v RCHO  RCHO
RCN b X ® v x X Vv v X ® v RCHO
RNO: b * x v x v % x x x
>=< x X x x x X x b Vv v Vv X x
alkyl:
RHal ® aryl : x v v v ® % x ®

* / indicates that the functional group is reduced, while X indicates that it is resistant to reduction. Where appropriate the structure of the reduction

1is ind

P

d in the Table.
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Handout: Acyclic Stereocontrol pt 1

Tuesday, September 30, 200¢
7:27 PM

Chemistry 144

M. E. Jung
Organic Synthesis

Acyclic Stereocontrol

Kishi Epoxidation (Tetrahedron Lett. 1979, 4343, 4347; 1982, 23, 2719)

0OBn O Ar

R Me

R
or — — Bn. -H. 0O
VO(acac), WCHQOH - >§\_J<CH20H =] "™ o
H

CH,OH

Al3.strain Al-3.strain Me

favored
H OH

o R,CuLi
'R = Bno - : forR=H

ve " CHOH H Me

BnO 1 ) OH
H Me H R’
OH -,
good selectivity for both R = H and R = Me

Me R MCPBA H

: Me” \
: or
R%MOFF mVO(acac)g )g:<|:'

{BUOOH \ H CHZOR! HH
R =H, Me OR?

A'2.strain when R = Me
o)
H
— —R
Me

CH,OR!

A'3.strain when R = Me
but not bad when R =H

HMe R

. RZOMOH'

H O

good selectivity for R = Me
poor selectivity (3:2) for R = H

R=H,R'=
FIEDAL

R20 3 OH
H OH
1.3-diol 12-150 : 1

4 H Me R%H
R°;CuLi < 3

for R =H

OR!

but not bad when R=H
R?0
H CH,0OR'

H OH

favored when R = Me
but not when R =H

R=H,R'=
DIBAL

H Me H OH
R20

1.2-diol 3-13: 1
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Chemistry 144

M. E. Jung
Organic Synthesis

Cyclic and Acyclic Stereocontrol

Hydroxyl-Directed Hydrogenation

Stork, G.; et al. J. Am. Chem. Soc. 1983, 105, 1072.

Evans, D. A.; et al. J. Am. Chem. Soc. 1984, 106, 3866; Tetrahedron Lett. 1985, 26, 6005;
Tetrahedron Lett. 1984, 25, 4637.

Crabtree, R.: et al. J. Organomet. Chem. 1979, 168, 183: Organometallics 1983, 2, 681.

Schultz, A. G.; et al., J. Org. Chem. 1985, 50, 5905.

Review: Brown, J. M. Angew. Chem. Int. Ed. Eng. 1987, 26, 190.

Stork - cyclic Me OH Me OH Me QOH
- £y -
Ir(cod)pyr(PCya)* PFg +
o} Hz o} : o}
H H
96 4
M
M ;Me Me,,, I;Ae Me ye
OH Ir(cod)pyr(PCya)* PFg OH . OH
Hz
64% >100 1
. . HO HO HO
Evans - cyclic H H I H
Rh(NBD)(DIPHOS-4)* BF4 +
Hy 8% - .
Me Me* Me
19 : 1
Ircod)pyr(PCya)* PFg
H > 25 : 1
2
Evans - acyclic H
H\O/Hh-H OH H
Rh* ! . HON A
HQW S ' > R = ¥ Y
Me Me - —<wm H M Me  Me
H e Me e
Me OH 9y - 95:5
Me Rh* HON TN
HOIV\f ey = H
N W, Me Ve M
Me R M R
91:9
Schultz H _(CH2):CO-X Hy H _(CH»CO-X H _(CH2).CO-X
Ir(cod)pyr(PCya)* O’ O’
— +
PFo .
Me Me"H Me”’y
n=0X = N(CHa)s 130 : 1
n=0X=0Me 41 1
n=1X=N(CHay >100 : 1
but n=1X=0Me 1.2 .1
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Notes 10/02

Thursday, October 02, 2008
11:02 AM

Reduction
2) Hydride agents
a) NaBH-weak selective
b) LiAIH-strong nonselective
c) DIBALiBtAIH-useful
d) LiBH
e) REDAL NkbAI(OCh2Ch2Chd)
f) NaNCBHor N& HB(OH)s- very mild.. Reductiveamination

RCOOM& BE%/L—-; R SOA/' BUz
THE -7§°¢ HX’BMQ
g) LiI*HBE$- superhydride
o+ — L-&Iaclf'ﬂ't
é’+ HBéBU)B K—glcc‘fﬂd(,
R@S{ose,lecﬁ-vc - on'.u\%gd‘iom Ho. H
L't'? wwd‘fen'yy /Uagf/ ')%
> N
cle :
C' />Ce_ |2 addtion

Zl/C LIC MU&!‘/W‘ yao/ //ZIIJ/

@O \ R
LBk P e CC
+H
_ H
H "%\ ' q aJJl'l")n
* L"/f\)H3 ol 4 o
C l’\cmase,[ ed' v‘vf‘[‘y
Me Mme M(H
", LiBH, asode /1 J/l
/( S > )
cooH CHLDH 6 (]
HooC coome

e

Me

bﬂ:”_“) = AN

BHy THE CHOt  Carme ~o N0
or B H,

Diostereoselech VH-\/

£-Bu —_—>
prevests Ting

ﬂl (+-Ru never NOLBHL/

aucla_l
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73 OH
b W — w QLQ%
prevests 1ng

G e NatH,
LiAlH, fiz X
L,-s@u.,, H 7 93
4o # 1%’f,,o/-l
> ——«<
H\/ NaBH, 90:10
Li 't 5y J500

CVWM '§— Fc,lkm-AmL\- Hawk (s&e/L\“"JOU'f)

Look at stereocenter alphato ketone

M R
L/\YIZ C poss O m ] M/&MD
() \\Ht\ L ( I,: \ngclﬁq" 2‘ from C=0
S 0
4
favsred bo{.(mall diskivoced Fern medivm

6"”9”"‘”‘ {/4/”55() borane favord
LA, -
(H@) ", 2¢° ‘-‘

H—g—
|

baror\ l‘n‘/‘mc'/; .fﬂn’/ graup
EV\ arhh bselediva

Lesk ot 2 fcq?ov\{s (s‘a, L\N\/ou‘i’)
1) Alpfno bsrane. ~ R grp must be dfferent Hhan acetybin
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10/02

Thursday, October 02, 2008
11:07 AM

M H
\N/ e H .

N~Me
fij L Me N4, N“WB k;}

NHB (M 5

Reductive amlnat|on HQ R

SN o PR
k/{ cfl S Y R — I/\N/\K

CNBH, k// o N
é\/_{. ]prc‘;/m —30 g M redlbve 7‘49\/\ §7(n-/7</fl‘7 //”ﬂI/n 3417

Eschweiler Clarke:
React 2amine

O () —
HCO‘)H / C/
heedﬂ
! Y&/
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Notes 10/07

Tuesday, October 07, 2008

10:58 AM
) Notes 1007
Reductions
Audio recording started: 10:59 AM Tuesday, October 07, 2008

Enantioselectivity
1) Alphaborane (will be ontestfor sure)

5 ﬂ> (s) i Lof
R \\\ ! A‘\

ace Iym‘c Ln:“or\cvv\-, gaooA C‘) ~p/
Joqtj’-l- werk well  ptlge

2. CoreyBakshiShibata (CBS) Reductidtsuno /\C},} PL\ /i EHS ‘"’“HF H \M\OH
W . CII\J ><Pk P M T 2 g e
ﬁ/ CooH B\o (e )67‘/.
pro line K catalyhe amounT
can Lulf S

s chival /wfo@/nk

Deoxygenation H
R R
N >0 —> ,3><H
) Wolf £ - Kishner

o
NH I, /KoH Lo My [/~ a0
* very bosic sp cant hae bae sepchive

2) Clemmensor
Zn /;/j— Hcl /A
Sk Very aozo/lc (/cd;\] w:'//éz, Sc,,(ﬂljw/é W// and 257 h/ar"é)

3) NH,NHT; /ZtoH
) NH,NHT; ek

OH ' o7
* TsO” NAEH3U‘)/£ﬁ —> R}-— N?} fl—‘ > K N '-bN‘}‘I > y2) A
1 15” 2= M\ e NN #%/
kasth ?odLCl
3. Dissolving metal reduction
Birch Reduction OM¢
r
(’ Li CNA 7@“‘"
d /..rud I\)Hg “
oMg
ML('L(AVIISM ome_ OM( OMQ I(_g S+A£I€ f

H o le” #
® __ﬁ}_H/B—J @L H— H
- otoH e (5]
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~

MCJ\AMISM oMe oM . oMe legs stable o
NH #ole #
5 _/3_9 H — H
- otoOH © )
_ OMe. 71
le” @@ %OH
G

R R
Om O XY
3 By
R =0M¢ MK, R [
O
\) éjooH J

R:C o0
CooH

OMe oM. @

0
L./NHs wld
g hot o A= /a d
< = R ¢ P
(V)]
@

My oMo o
i L /NH; " or s?’rfwj
) n > é
tol = o }
R I
CooH s L/ 60;1’”
S @ /éé/%l/l/of‘k
’ Hehons
"o 25 oM 2N
or/lu "
£
Enones
R £ P
L:/NH3 / o =
I;b Ceoh (N7 #idns
/ = &V
6 7 o ,Z a/é?/ﬁﬁ,” K
~ >
Y 2
PR
Acetylenes NA/NH} o ll
= >
R R lave\ﬁ LN ﬁ\%L P
S el
I‘Undeﬂo’ / Hl -;Lraﬂg
cat b 5
2 R' R, BH
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cis R/~ —> N—(
~ Cf7"3 " —\BEZ H H
G9.9:0. ]
crs
4. Silane Acid
Works for alkenes that give stable cations OTFA
5{ €t "
_ &S H @ N ~
\ I
s # 2 S0y or )(, S
Chcool (TR /

o’ 3° ﬁ.'co‘u’

w. - OH Hysﬁ‘(
s

Ci

OXIDATIONS

Looking by class of compounds
1) Alcohols

A) Cro

%OH Naz (07 or G0y S I//\fo
H, S0y N
H
Repof —————> [FcHo] — RCooH

li) Collins Créx 2 pyr

II)PCC pyridinium dichlromate
- €]
\ “H C( 0‘5 Cl
®

Pl
R oH ™ R clo

o= Cf”

ofl
B) Mn*4=> only allylic/benzylic/propargylic H o H
oft /Vln. 0z
f g

/
Ho

Mn 0,
Ph /</\0H Jk/\
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C) DMSGbased
i) Swern (mild!)

RCHoH + M, SO
bmso

R cHo

DMsp \/{/11 h"\j 0
06
g&)

Me ~ A M

o

G(&/CI

6

oxaly ! OLlormLc

-78°C

& g-'ésN

v

! cl
[ e d

——

ov

\L (c ’350)20

o

i) CoreyKim oxidation

Me,S + NCS

or

Cle

iii) kornblum oxidation
DmMso

P}\/\gr

b@MZb’ lic or
ﬂb“lf lic
v

(NAHC03 _)

r’@s/

Plr\/lb H ]C;”z

2) Aldehydes
A) Cré

¢eo
RcHo 735/’ R

PDC

B) Chlorite oxidation (mild)

—

mild /mse‘)

or
Cocll,

or
AC;O

&

/W‘z ‘5—"C/
ci”
NCS ™

— 7 > Ph-CHO

7

CcooH

Sodium chlsrte

CHO Nn.[/dl
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Notes 10/09

Thursday, October 09, 2008
11:01 AM

Notes 100!

Audiorecording started: 11:01 AM Thursday, October 09, 2008
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Tuesday, October 14, 2008
10:00 AM
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Notes 10/14
Tuesday, October 14, 2008
10:58 AM

Notes 101-

Audio recording started: 11:00 AM Tuesday, October 14, 2008
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