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Science in 1973

Nobel Prizes:

Chemistry - Ernst Otto Fischer and Geoffrey Wilkinson "for their 
pioneering work, performed independently, on the chemistry of the 
organometallic, so called sandwich compounds"

Physics - Leo Esaki and Ivar Giaever "for their experimental 
discoveries regarding tunneling phenomena in semiconductors 
and superconductors, respectively" and the other half to Brian 
David Josephson "for his theoretical predictions of the properties 
of a supercurrent through a tunnel barrier, in particular those 
phenomena which are generally known as the Josephson effects"

Medicine - Karl von Frisch, Konrad Lorenz and Nikolaas 
Tinbergen "for their discoveries concerning organization and 
elicitation of individual and social behavior patterns"

JACS in 1973 2,094 Articles

Top Publishing Authors: 1. G.A. Oláh (24) 
2. H.C. Brown (17) 
3. B.M. Trost (16)
4. P. Gassmann (14) 
5. J.A. Ibers (14)

!

Top Organic Synthesis Papers

January

February

Table of Content

March

April

May

June

July

August

September

October

November

December

First-ever mobile 
phone call

[1] Origin of Reactivity, Regioselectivity, and Periselectivity in 1,3-Dipolar 
Cycloadditions. 
K.N. Houk et. al., 22, 7301-7315. (1055 citations)
[2] High Stereo- and Regioselectivites in Transition-Metal Catalyzed 
Epoxidations of Olefinic Alcohols by tert-Butyl Hydroperoxides. 
K.B. Sharpless et. al., 18, 6136-6137. (933 citations)
[3] p-Alkoxybenzyl Alcohol Resin and p-Alkoxybenzyloxycarbonylhydrazide 
Resin for Solid-Phase Synthesis of Protected Peptide Fragments.  
S.S. Wang et. al., 4, 1328-1333. (824 citations)

Queen debut 
album release

Pioneer 10 
Jupiter flyby

Sydney Opera 
House opens

Live and Let Die 
Roger Moore as 007

US troops leave 
Vietnam

Nixon 
confession

Norrmalmstorg 
robbery

I. Strained Hydrocarbons
II. Natural Product Isolations

III. Total Syntheses

IV. Photochemistry

V. FG Manipulations

VI. Annulations
VII. Skeletal Editing

VIII. Miscellaneous

Not discussed

• Improvements on prostaglandin syntheses

• Oláh’s carbocation chemistry

• Houk’s studies on cycloaddtion reactions

• Early report on Trost allylic alkylation

Last Skylab 
mission

• Organoboron chemistry by Brown
• Total syntheses: cryptosporiopsin, 
minovine, etamycin, deoxystreptamine, etc.

NY Yankees 
sold

Dark Side of the 
Moon

Blue Poles 
sold
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CH2Cl2/Et2O,  
-45oC
45%

N N

N
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O
Ph

Et2O/dioxane, 
0oC to r.t.

Bridgehead Olefins

benzvalene

N N

N
Ph

OO60%

1. MeLi
2.

3. KOH, MeOH,
H2O, reflux

4. CuCl2, 
HCl, H2O
(65% for 
2 steps)

N N

5. h𝜈 
PhMe, 30oC

8%
prismane

O

AcO

O O

3. C2H4 
h𝜈, -90oC

1. C2H4 
h𝜈, -90oC

2. KOtBu

O
N2

C
O

OCONMe2

3. HCO2Me, 
NaOMe

4. TsN3, Et3N

5. h𝜈, -70oC

6. O3, 
propanal, -70oC

via

7. HCO2Me, NaOMe
8. TsN3, Et3N

9. h𝜈, Me2NH, 
CH2Cl2 -70oC

 [4+2] trapping:

Natural Product Isolations

HO

Me
Me

H

Me

H

OH
Me

stemodin

N

Ph
N

N

O
O

N

Ph
N

N

O
O

?“angry tiger unable 
to break out of a 

paper cage”

strain energy:
142 kcal/mol

First [2.2.2] Propellane

[2.2.2] propellane
strain energy:
93 kcal/mol

CO2NMe2

from A:
t1/2 = 28min

PPh3
O

O
PPh3Br

KOtBu, THF, 65oC

-Ph3PO

PPh3
63%

More strained systems:

52% 63% 86%
mixture of [4+2] dimers

O PPh3Br

KOtBu, THF, 65oC

then
O O NfO

SiEt3

37%

F-

O O O
O

O
O

OO

HO

O

Me

Me

MeO

H R2

H
H

MeO Me Me OMe
Me

H

H

H

H

H

Me OMe

Me

OH
Me

H

Me

H

R1

A204A
R1 = Me, R2 = OMe

heptacyclic polyether, antibiotic activities
no total synthesis reported

tetracyclic diterpene, antiviral & antibacterial activities
multiple total syntheses reported

Total Synthesis of Prismane

ACIE, 1969, 8, 781-853
JACS, 1973, 95, 2738-2739

JACS, 1973, 95, 7508-7510.

45%33% (over 4 steps)

Science, 2024, 386, eadq3519

JACS, 1973, 95, 5088-5089

JACS, 1973, 95, 3399-3400

JACS, 1973, 95, 2705-2706

see also: EROS - allyltriphenylphosphonium bromide

85%
50%

80% 
(2 steps)

A
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Natural Product Total Syntheses

HN
O

O O

O

O

Me
OH

Me

Me
Me

O

H

cytochalasin E

(±)-Grandisol

Me Me

Me

Me

Me

OH

H H1. Ni(COD)2, 
P(O-o-biPh)3

A, disiamylborane

 selective hydroboration of terminal 
alkenes/alkynes vs internal

15%
52%

Sporidesmin A

NNMeN

Me

O

OMe

Cl

OMe

OMe
Q

O

prepacifenol

N
N O

O MeMe

SS

MeO

Ar

HN
N

O
Me

O
Me

N
N

O
Me

MeO

O

AcS

N

OMe
MeO

Cl

Me

O
Cl

in 5 steps (51%)

1. KOtBu, MeOCH2Cl
2. NBS, (BzO)2, CCl4

then AcSK

52%

3. HCl, MeOH, 50oC

then B, BF3•OEt2,
CH2Cl2, 40oC

S S

S ArAr

Ar

Ar = p-OMe-C6H4

B

4. nBuLi, THF, 
-110oC then C

C

R

Q =

R = CH2OMe
R = H, 50%

5. cc. HCl, 
TFA, 70oC

NNNMe

CH3
H

OH
O

OMe

Cl

OMe

OMe

S
S

HO

6. DIBAL, THF, -78oC

7. Ac2O, pyrNNNMe

MeH

OAc
O

OMe

Cl

OMe

OMe

AcO

Q
8. PIDA, DMSO, 

MeCN

9. NaOH, MeOH, H2O

10. mCPBA, CH2Cl2  
11. BF3•OEt2, CH2Cl2

sporidesmin A
formal synthesis from here

SS

Ar

(±)-grandisol

see also: Foo GM - Cyclobutanes in OS
ACIE, 1967, 6, 800

B
H

B
H

Me

MeMe

Me Me

Me

MeMe

Me
Me

Me
Me

2. A, THF, 0oC
then H2O2, NaOH

cis-DVCB

2

NiIIL L NiII

NiII

MeMe

Me Me

Me

Me

Me

Me
Ni0

Ni0-catalyzed 
[2+2] cycloaddition

MeMe

Me

Cl
Br

O
Br

lythrumine
13 membered cyclophane 

alkaloid, unknown bioactivty
no total synthesis reported

O

HO
Me halogenated marine terpenoid, 

antimicrobial activity

no total synthesis reported

inhibits actin polymerization, 
inhibits angiogenesis and tumor growth

macrocyclic fungal alkaloid

no total synthesis reported
(multiple from family)

JACS, 1973, 95, 6467-6468
JACS, 1973, 95, 5423-5425

JACS, 1973, 95, 972

JACS, 1973, 95, 3438-3439

see also: Stratton GM - Diketopiperazines

JACS, 1973, 95, 6493-6495

MeO
OH

N
H

H

H
HO

H

O

L

H

H

25% (3 steps)

80% 61%

25% (3 steps)
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O

O

O

OnOct

H H

(±)-avenaciolide

O
O

nOct

O

O

O

OnOct

H H
H3CS

H3C

(±)-Tabersonine Prostaglandin F2𝛼 – Woodward’s Approach
OH

OHHO O
O

O
OMe

H

H
NH3

+Cl-

OH
HO

6 steps

O

OMe

H
H

O

HO

10. NaNO2, 
AcOH, 0oC

MeS
Me

CO2tBu

I I
2. pTsOH, 
PhH, 80oC

(d.r. = 1:1)

3. mCPBA, CH2Cl2
then Suc2O, 140oC

𝛼-Methylene-𝛾-Butyrolactones
JACS, 1973, 95, 6848–6850

CO2Et

H

H

AgClO4

PhH, 
40oC, 16h

OH

H

O
OMe

CO2Et

H

H

Rearrangement of fused cyclopropanes:

JACS, 1973, 95, 7923

30-50%n = 0 or 1
n

N

N
H

H
Me

CO2Me

N

OH
Me

Bn

in 5 steps

N
Bn

Me NMe2

MeO OMe

diglyme, 160oC
45%

NMe2

O
Me

Eschenmoser-Claisen
rearrangement

H
N

OMe

O
Me

N
H

COCl

N
H

O

N

Me
CO2Me

N

N
H

Me

O

O

N

N
H

Me

CO2Me

8. KOH, MeOH 
then HCl

7. Cl(CO)OPh, 
CH2Cl2

9. A,  
Na2CO3

10. KOH, MeOH
11. PPA

A

Friedel-Crafts
acylation

12. LiAlH4, THF
13. MsCl, pyr

16. Pt, O2

EtOAc

(±)-tabernosine

14. KCN, DMF
15. KOH, CH2N2

Tiffenau-Demjanov
rearrangement

HO

11. C, DME, reflux 
12. Zn(BH4)2, Et2O, -18oCHO

CO2H

HO
Me

Prostaglandin F2𝛼
13. HCl, MeCN, H2O

14. D, DMSO

O
Ph3P

Me

OK

O

Ph3P

C

D

7. H2O2, PhCN, 
KHCO3, MeOH

8. NH3, H2O, reflux

9. HCl, MeOH

N

N
H

Me
MeO

Me H
HO CO2Me

OAc

biosynthetic 
precursor

N

N
H

Me

(±)-quebranchamine
JACS, 1969, 91, 2342–2346

From intermediate 2H-B:

B

vindoline

JACS, 1973, 95, 7458-7464

30%

JACS, 1973, 95, 6853-6855

40% (2 steps)

87%

40% (2 steps)

25% (4 steps)

30%
55% (3 steps)

80%
35% (4 steps)

88% (2 steps) 80%
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Remote Functionalization of Steroids

Photoalkylation of Peptides

Me

Me
Me

Me

Me

O
H

H
H

HH

O

from 
cholestanol

see also: Nakamura GM - Remote Functionalization
Renata GM - Ronald Breslow

Me

Me
Me

Me

Me

O
H

H
H

H

O

hv (𝜆 > 340 nm)

55%

N- and C-terminal should 
be protected

H
NF3C

O
N
H

O
OMe

O

Me H
NF3C

O
N
H

O
OMe

O

Me H
NF3C

O
OMe

O

G AA

H
NF3C

O
OMe

O

G AA

H
NF3C

O
OMe

O

G AA
n

h𝜈 (𝜆 > 370 nm)
PhMe, BA, DBP

tBuOH, r.t., 48h

Me
Me

O

O

47%

Me
Me

O

R

O

Me
Me

O

R

O

V-shape

H
O

n

O

∆𝜖 ± 10% (in MeCN)

𝜆max = 345 nm
+0.058

“packing”∆𝜖 ± 10% (in MeCN)

𝜆max = 345 nm
+0.202

if n = 1

Me

Me R

HO
H

H
H

H

O

Me

Me R

HO
H

H
H

H
O
HH

If n = 2:

A

A 
(35%)

+

B 
(50%)

+

2. Ac2O, pyr 
3. SOCl2

4. RuO4, NaIO4 
then KOH, MeOH

or Pb(OAc)4 then hydrolysis to olefins

R =

Me

Me

Me

PhH, r.t., 2h

Photoiniator H-abstractor

Me Me

O —

O
O

tBu
tBu

or cumyl peroxide

Me
Me

O

R

O

OH
Ph

(C6H4)

regioisomeric 
mixture

BA
DBP

Phe L-Val (50%)
Phe L-Ala (47%)
Phe L-Leu (54%)

Dipeptides

Nle L-Ala (16%) w/ 1-butene

JACS, 1973, 95, 3251-3260

JACS, 1973, 95, 6418-6424

● further reported transformations:

● regio “predictable” by molecular model

● effect of tether length is key

hydroxylation (-OH), halogenation (-Cl)

JACS, 1974, 96, 1973
JACS, 1975, 97, 6580

Asymmetic induction

AA
G to Phe w/ h𝜈, PhMe

L-Pro L-ProPhe
L (%): 47  D (%): 53

L-Pro L-ProPhe
L (%): 28  D (%): 72

n

MW ~ 2200

HH

● harsh photochemial 
condtions: 

Tyr, Cys not tolerated

● longer wavelength 
applied, milder

Applied alkylating agents:

F

Me

Me O

O

Me

O

Me

p-F-Phe

Nle

Asp

(also acetone)
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Honorable Mentions from Organoselenium Chemistry

Rh-Catalysed Alkylation of Acyl Halides

OMe

Me OH

Me
Me

myrcene oxide isomyrcenol
epoxide allyl alcohol

PhSeSePh, NaBH4, EtOH

then H2O2, THF, 0oC

JACS, 1973, 95, 2697–2699

50%

JACS, 1973, 95, 5813–5815
JACS, 1973, 95, 6137–6139

PhSe

O
Me

O
1. LDA, THF, -78oC
2. PhSeBr, -78oC

then NaIO4, 
MeOH/H2O, NaHCO3 via

O

Se
O-Ph

H

Deoxygenation of Ketones

Good yields: 58-96%
Tolerates: aldehydes, esters, nitriles

Me Cl

O

8
Me Ph

O

8

96%
[RhI]

Cl RhI CO

Ph3P

PPh3
[RhI], PhLi 

then acyl chloride
 THF, -78oC, 18h

PhCHO, PhCN, PhCO2Et 
fully recovered

[Rh] fully recovered, as a 
precipitate

Ph RhI CO

Ph3P

PPh3

[Rh] PhLi Ph RhIII CO

Ph3P

COR
RCOCl

Cl

PPh3

pdt
OA

RE

[RhI]

re-used in subsequent 
reactions

RhCl3•3H2O
$170/g

Conversion of Alcohols to Amines

Cl
S

NCO

OO

Me
OH

Me

NH
SCl

OO
CSI

hexane, 60oC
Me

O

O
HN
SCl

OO

-CO2

stabilized carbocation
then

H2N
H
N OtBu

O

Me
NH

S
O

HN
Pb(OAc)4Me

NH2

then TFA 78%

80%
see also: EROS - CSI

JACS, 1973, 95, 4083–4084

MePh

O

O

Cl

MePh

Cl

Previous results:

PhMe
fast

acyl chloride ketone

Me

O

Me

Me

O

O

O

CN6 Me O

O

CN6

H H

TsHN
NH2

Na[BH3(CN)]

DMF, sulfolane
75%

Me

O

Me

100oC

JACS, 1973, 95, 3662–3668

TsHN
NH2

Na[BH3(CN)]

DMF, sulfolane
100oC

X

Me Me

Me

hindered ketones 
also reduced

formation of “less 
stable alkenes”

X = O to H2, 40%

TsHN
NH2

Na[BH3(CN)]

DMF, sulfolane
100oC

enone exo-olefin

JACS, 1973, 95, 3040-3042

&

JACS, 1955, 77, 2774–2778
O

NHtBuO2C

79%

71%



Spiroannulations, Geminal Alkylation
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(±)-Epiclovane

O

CO2Me
MeO2C

OMeO2C

O

CO2MeH

Me

MeH
Me

(±)-epiclovane

CO2Me

41% in a single step

O
CO2MeMeO2C

CO2Me

H

O
CO2MeMeO2C

2. TlOEt, MeI
3. ethanedithiol, BF3⦁OEt2

4. LiAlH4, Et2O

1. NaDMSO, then A, 
then NaDMSO

A

DMSO, r.t.
1,6-conjugate add.

Michael addition

Dieckmann cond.

CO2Me

5. CrO3, pyr, CH2Cl2
6. ethanedithiol, BF3⦁OEt2

7. Raney-Ni

in 2 steps

PhS

nBuLi, THF, 0oC HO
SPh

Me

O
HBF4⦁H2O

enones could be also transformed

89%

tBu

O

tBu

O
R

O

MeO

O

Ph2S BF4 KOH
DMSO, r.t.

Ph2S

tBu O
tBu

O
+

Lewis acid

If: H+ A:B = 82 : 18 If: Eu3+ A:B = 99 : <1

A, 80%B

DMSO, r.t.

tBu

O

O
NaOH, 
H2O2

quant.

JACS, 1973, 95, 5321–5334

tBu

O
LAOxaspiropentane 

opening:

Ph2S

DMSO, -40oC
Ph

O with more 
reactive ylides

R = Ph
R = OMe

then
Me

Et2O, r.t., 25minMVK
83%

JACS, 1973, 95, 3068–3070

JACS, 1973, 95, 5307–5310

Further reported transformations:

Baeyer-Villiger affords 𝛾-butyrolactones

O
tBuO NMe2

NMe2

1. Named reagent

Name?

neat, 50oC O

NMe2

O

S S
STsTsS

NaOAc
EtOH, 80oC

3. NaOMe, 
MeOH, 60oC

2.

MeO2C

S S

4. MeI, MeCN, 
H2O, 50oC

5. [Ph3P]3RhCl, 
MeCN, 80oCMeO2C Me

64% for 2 steps

quant.

91%

O

Br Br
alternatively

JACS, 1973, 95, 2038–2040
JACS, 1973, 95, 7862–7864 JACS, 1973, 95, 2410-2411

JACS, 1973, 95, 5307-5310

83%

racemic
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Oxidative Ring Contraction of Olefins

Ring Expansion via Difluorocarbene Insertion

“Skeletal Edtiting” in the 70’s

OTl(NO3)3

MeOH, r.t., 1min

IDLH = 15 mg/m3
O

O

O
O

CHO

Tl(NO3)3

then H3O+

OMe

Tl
NO3

NO3

oxythallation then 
Wagner-Meerwein

Me
Me

O
81%

Tl(NO3)3

MeOH, r.t., 1min
Tl(NO3)3
Tl(TFA)3
Tl(OAc)3

see also: EROS – Tl(X)3
Wilde GM – Unused elements in OS

85%

50%

O

MeO MeO

F
F

AcO

H

MeO

O

MeO

O

MeO

O
F

F

NHMe

F
F

Cl
Cl

CF2-Sertraline
$5 billion market

CF2then
LDA, Ac2O conditions

2% NaOH in MeOHNH4OH, dioxane

O

F

F
F

F

Me

H

Me OH

even tetrafluoroketonesbenztropones

O
F

F O

F
F

H+

Mechanism:

ring
opening

or or

fluoroenones
2% NaOH in MeOH

F

F
F

From androstanolone:

Me

Me OAc

H

HH

H

H

HH

Cl CO2Na

F F diglyme
160oC

CF2 or TMSCF3, cat. NaI, 65oC

ACIE, 2011, 50, 7153-7157

𝛼-gem-difluoroketones

O

i. pTsOH, Ac2O

iii. HCl, THF, 65oC

CF2ii.

n n

Photochemical Ring Expansion of Cyclobutanones

OMe
Me

Me
Me

h𝜈 (𝜆 = 313 nm)

MeOH

OMe
Me

Me Me

OMe

O*

68%

Mechanism:

O

O
𝛼 cleavage oxacarbene

formation
O

ROH

OR

cyclic acetal

O O

Me

Me
Me

Me

Me

88% quant.

Me
Me

Me
Me

Side-product profile:

OMe

O
Me

Me

+

11%
13%

O

Me
Me

h𝜈 (𝜆 = 313 nm)

PhH

w/ MeOH:

JACS, 1973, 95, 6655-6662

JACS, 1973, 95, 3947-3957

JACS, 1973, 95, 3635–3640
TETL, 1971, 4753

JOC, 2010, 75, 2877–2882

2010’s: I(III) reagents
PIDA (40%, d.r. 1:1)

Tl(NO3)3 (59%, d.r. 1:0)

17% (2 steps)

JACS, 2015, 137, 10516–10519



Year in Review: JACS 1973Marcell M. Bogner 05/21/2026

Cationic [3+2] Cycloaddition

Pyrrole Formation from Aziridines

Early AI in Chemistry

O
Br

Br O

5.0 equiv. 
Me2CuLi

Et2O, -78oC

cyclic or acyclic

O
Me

Me

then MeI

Et2O, -78oC
121112

𝛼,𝛼’-Dialkylation of Ketones
JACS, 1973, 95, 3076–3077

O
Br

Me

Br

Me

Fe2(CO)9

PhH, 60oC, 14h

O
Me Me FeIILn

Ph

Ph

O

Ph
Ph

MeMe

70% (mixture)

Ln =Br-, CO, solvent

JACS, 1973, 95, 2722–2723

monoalkylation also viable

Dendral Project - Stanford

HO

OMe

H

HH

estrone and derivatives

Me
O

Me

Ph

Ph
A, 7%

concerted [3+2] is thermally forbidden for 
allyl cations

step-wise mechanism proposed:
 see side-product A

Regioselective Protection of Quinones

Thio-Claisen to E-Trisubstituted Olefins

Me

S S

Me

S S

Me

MeS S

Me

Bn

Bn

Me

O

O O

NC OTMS

N
tBu

Me

O

Ph

N

Ph

sec-BuLi

THF, -78oC

BnBr, -78oC

then MeI, -25oC

MeS S

THF, -25oC

CuCl2, CuO

EtOH, r.t.

Bn

Me

EtO O
70%

JACS, 1973, 95, 5803–5804

TMSCN 
cat. CN-

AgF
THF, H2O

O

OMe

RM
-70oC

HO R

NC OTMS

R = Me, 89%

TMSO CN Me

Me

BrMg

Et2O, -22oC

O

O

Me

Me

then AgF, THF, r.t.1 step, 93%

vitamin K2
1,2-add. followed 

by Cope [3,3]71%

JACS, 1973, 95, 5822-5823
JACS, 1976, 98, 1983-1984

MeOH

120oC, 3h
N

Ph

O

tBu
N

H
Ph

OH

tBu

H
H+

tBu

80%
conrotatory aziridine opening

JACS, 1973, 95, 7168-7169

JACS, 1973, 95, 6078-6084

● MS based analysis of steroid mixtures

● early active-learning loop
● flagging “unknown 

structures”

94%

[Me2CuLi]

Me Me

MeMe

M = MgBr or Li

>98% E isomer




