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January March May July September November

February April June August October December

Fiji Islands
became independent

Women's Strike
for Equality Day

Apollo 13 mission 
faced failure

Black September
Crisis began

Boeing 747
landed

Warsaw Treaty
was signed

Kansas City Chiefs
win Super Bowl

Chicago Seven
Trial ended

Treaty on the 
Non-Proliferation

of Nuclear Weapons
Kent State

shootings occured
Computer mouse

was patented

October Crisis began
in Canada

JACS in 1970 Top Publishing Authors:
1. H. C. Brown (25)
2. P. V. R. Schleyer (18)
3. M. Dewar (15)
4. E. J. Corey (14)
5. G. A. Olah (12)

1,708 Articles

Most Cited Papers:
1. Molecular Orbital Theory Of The Electronic Structure Of Organic Co-
mpounds. V. Molecular Theory Of Bond Separation.
Hehre, W. J. et. al., 16, 4796-4801. (1,101 citations)
2. Phosphorus Ligand Exchange Equilibria On Zerovalent Nickel - A 
Dominant Role For Steric Effects.
Tolman, C. A. et. al. 10, 2956-2965. (1,036 citations)
3. A Simple Stereoselective Version Of Claisen Rearrangement Leading
To Trans-Trisubstituted Olefinic Bonds. Synthesis Of Squalene.
Johnson, W. S. et. al., 3, 741-743. (885 citations)
4. Evaluation Of Strain In Hydrocarbons - Strain In Adamantane And Its
Origin.
Schleyer, P. V.  et. al., 8, 2377-2386. (765 citations)
5. Electron Donor-Acceptor Properties Of Phosphorus Ligands - Substi-
tuent Additivity.
Tolman, C. A. et. al., 10, 2953-2956. (727 citations)

Science in 1970
Nobel Prizes:

Chemistry – Luis Federico Leloir ‘for the discovery of sugar nucleotides
and their role in the biosynthesis of carbohydrates.

Physics – Alfvén & Néel ‘for fundamental work and discoveries in magn-
etohydrodynamics and its applications to astrophysics and for pioneering
work on antiferromagnetism and ferrimagnetism.

Medicine – Katz & Euler & Axelrod ‘for discoveries concerning the hum-
oral transmitters in the nerve terminals and the mechanism for their stor-
age, release, and inactivation.
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What will be covered?
1. Photochemistry
2. Atomic Carbon Reactivity
3. AA / Peptide / Enzyme
4. Selected Total Syntheses
5. Selected Natural Products
6. Boron Chemistry
7. Halogen Shift
8. Useful Transformations

What will not be covered?
1. Carbenium Chemistry
2. Crown Ether
3. Solvolysis
4. Diazo Chemistry
5. Cyclopropenium Chemistry
6. Steroid Chemistry
7. McLafferty RAR
8. Mechanistic Study of Wolff RAR
9. Thallium in Organic Chemistry
10. Johnson- & Büchi-Claisen RAR
11. Mislow-Evans Reaction

Explosive Growth of
Organometallic Chemistry
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Photoisomerization of cyclohexenones

H Ph

Dimerization

b

a

b

Photochemistry

R, R’ = H, alkyl

-78 oC
32% 32%

R1, R2, R3, R4 = H, alkyl

HO HO

Benzene (10 h)     19%
tBuOH    (600 h)    45%

Do-Minth et al. 5, 1402-1403.

Debono et al. 2, 420-422.

Becker et al. 5, 1302-1311.

Trozzolo et al. JACS 1967, 13, 3357-3358

Arnold et al. 5, 1404-1406.

Dowd et al. , 19, 5724-5725

Dauben et al. 21, 6273-6281.

Morton et al.
14, 4349-4357.

Schuster et al. 14, 4357-4365.
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Azide SPPS: N- to C-terminal peptide synthesis Artificial enzyme

Atomic carbon reactivity
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Merrifield et al. 5, 1385-1391.

Corey et al. 8, 2476-2488.
Corey et al. 8, 2476-2501.

Breslow et al. 4, 1075-1077.

For a review see: Breslow et al.
Chem. Rev. 1998, 98(4), 1997-2012.

See Hans Renata Group Meeting
Ronald Breslow 2009

Blaxell et al. 1, 50-55.
Dewar et al. 11, 3505-3506.

Skell et al. 7, 2160-2161.

PCA-Ni

rate:
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14. tBuOK

Retro aldol
then NaBH4
Reduction

Velbanamine

6. NaBH4
7. NaIO4. Ox. C-C cleavage
8. (CH3O)3CH, MeOH Ketal form.
9. NaOCl, NaOH Hoffman RAR
10. Pd/C Benzyl deprotection

N
H

ONa

O11. EDCI

12. pTSA
13. HOAc, HClO4
Demethylation

15. Sn, SnCl4
16. DIC, DMSO Pfitzner–Moffatt
17. EtMgBr

Büchi et al. 4, 999–1005.

Using PPh3 to suppress Mukaiyama
hydration’s side reactions:
Baran et al. Nature 2016, 532, 90-93.
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3. Raney Ni O

O O
EtEt4. NaH,

5. MeLi; HCl, Δ
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Total synthesis of ( ± )-Calarene

Total synthesis of related natural
products:
Boger et al. JACS 2009, 131, 4904-4916.

Büchi et al. 7, 2165-2167.

Coates et al. 19, 5657-5664.
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2 steps from 
N-benzoyl-hexa-

hydroisoquinolone
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30%50%

Gutzwiller et al.
1, 203-204
1, 204-205.

Büchi et al. , 22, 6638-6641.Clark et al.
16, 4998-4999.

Ling et al.
20, 6019-6035.

Ling et al.
1, 222-223.

Kupchan et al.
19, 5756-5759.
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Proposed Mechanism
‡

Can this reaction
happens through

free-radical mech.?

Addition 5 mol% of Galvinoxyl
kills the reaction for 

β-unsubstituted substartes
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A novel stereoselective reducing agent

Anti-markovnikov hydrobromination of alkenes
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unlock this reactivity for
β-substituted substartes?
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Boron Chemistry

eq. / ax.

eq. / ax.

Chong et al. JACS 2007,
129(16), 4908-4909.

Suzuki et al.
11, 3503-3505.

Brown et al.
3, 710-712
3, 712-714
3, 714-716.

Brown et al.
3, 709-710.

Brown et al. , 24, 7212-7213

Goldup et al. Org. Biomol. Chem. 2016,
14(24), 5622-5626.

Brown et al.
6, 1761-1763.
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Cyclic Chloronium Ions as Intermediates
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Application: Total Synthesis of chlorosulpholipid cytotoxin

1,3-Bromine migration

1,4-Chlorine shift
R

X
O

nPr
R

X

nPr

OH

Cl

TMSCl
HCl

             H                                0.66
             Cl
n = 0 (4-membered ring)          20
n = 1 (5-membered ring)          2.5

X Ret. / Inv.

4-membered chlorinium ion
is preferred over the 5-membered

Tropolone synthesis: Using dichloroketene
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H
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-

35 oC

Reineke et al. 21, 6376-6378.

Peterson et al. 9, 2834-2840.

Peterson et al. JACS 1967, 23, 5902-5911.

Peterson et al. JACS 1963, 22, 3608-3613.

Carreira et al. Nature 2009, 457, 573-576.
Carreira et al. JACS 2019, 141, 10510-10519.

Carreira et al. Org. Lett. 2015, 17, 1878-1881.

Fletcher et al. TL 1970, 13, 1071-1074.
Barlett et al. 25, 7518-7519.

Katritzky et al. 13, 4134-4136.

Review on tropones
and tropolones synthesis:

Tang et al. Tetrahedron
2014, 70(49), 9281-9305.

H2O
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Cyclopropanone 1,3-Diketone synthesis
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O
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O

R4

R3R1
R2

O

R4

R3R1
R2

Quaternary center formation
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O
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O
O
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O
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CO2Et CO2Et
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O

CO2Et

O
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O hv O
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O
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Unusual C-H insertion
O

N Me
N2 Me

hv
N

O
Me

Me

N

O

Me
+

57 43
4-membered ring is preferred

over 5-membered

8

S
Ph

ClCl

Thio-Claisen RAR

2. Et3O+BF4
-

2. DBU

Using carbene chemistry

Epoxide photolysis

Ratio

CH2Cl2, rt

CH2Cl2, rt
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Edelson et al. 9, 2770-2773.

Corey et al. 18, 5522-5523.

Evans et al. TL 1972,
13(50), 5121-5124.

Pappas et al. ,
19, 5797-5798.

Mock et al. 19, 5767-5768.

Chiu et al. Org. Lett. 2017,
19, 4464-4467.

Review on homologation
reaction of ketones with

diazo compounds:
Gois et al. Chem. Rev. 2016

116, 2937-2981.

Rando et al. 22, 6706-6707.

Review on carbene insertion
into C-H bonds: Doyle et al. 

Chem. Rev. 2010, 110, 704-724.


