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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.

)

JACS in 1970

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

1,708 Articles Top Publishing Authors:

1. H. C. Brown (25)

Explosive Growth of g I|\D/I \é)(ljw 3‘3&'2;’9' (18)
Organometallic Chemistry 4 E. J. Corey (14)
5.G.A.Olah (12)

shootings occured became independent

Crisis began was patented

Women's Strike
for Equality Day

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- & Blichi-Claisen RAR

11. Mislow-Evans Reaction

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)

Warsaw Treaty
was signed

October Crisis began
in Canada

October December

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
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Photochemistry i Photoisomerization of conjugated cyclopropyl ketones
! (0]
Epoxide photoexcitation Trozzolo et al. JACS 1967, 13, 3357-3358 | 0 h 0
. ' v
0 hv H__O._H ) ph. 0% Hi R — +
H- /\ H ——» Y Y or H>Z <H + O , BuOH R R
Ph Ph 77K Ph Ph Ph Ph 1/ 1 5 R R’
0 | | Colored materials R, R’ = H, alkyl
P + J\ g | ' Dauben et al. 21, 6273-6281.
H” ~Ph ; U il
H” ~Ph Becker etal 5,1302-1311. v ppotochemistry of cyclobutanone
| Do-Minth et al. 5, 1402-1403. | o
Ph H OAc .
Me !
Dimerization = Y= ' + NF
Ph : %5 =z tBuOH é\/ 8_\
a a : -78 °C
[ e OAc 5 Dowd et al., 19, 5724-5725 32% 32%
.0
i ' R1
UV light ; o°
| ont + ab 1:3 R! hv Me” R? Morton et al.
IEI BuOH E R2 MeOH R3 14, 4349-4357.
1 4
\ Debono et al. 2, 420-422 : R* R? R
b + R, R?, R3, R* = H, alkyl 30 - 70%
i Photoisomerization of cyclohexenones
Ph Ph Aorhv pp : R'R? Ar! Ar?
_> 1
Me;l—EMe Me;_g Me :
Me Me Me Me : Schuster et al. 14, 4357-4365.
: HO HO__
' h :
R ' BLLUANG 2 Benzene (10 h) 719%
RCN as dipolarophile: /7,—!;1\\ E 0 'BUuOH (600h) 45%
Ph Ph 0

Arnold et al. 5, 1404-1406.
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~uMe d. Ho, Pd N-N bond cleavage o
‘ S
o)

R

OH e. H,O Saponification

Nima Nasiri 12/17/2024
Azide SPPS: N- to C-terminal peptide synthesis O Artificial enzyme o 0
0 7. HoN . TEA | OR - X - X
Methylchloro- I Boc - ; IR=% | HR= % |
formylated @/\0 cl R ; N/ (o] N
styrene 1 ' .
divinylbenzene 2. HCI Boc deprotection ; OH S -0
resin v : Breslow et al. 4, 1075-1077. | \
: = N
j’\ R 3. 'BUONO j\ R ' See Hans Renata Group Meeting 2 0@
H o u ) 1
i\ cyclohexaamylose Ronald Breslow 2009  OH H
Ho0 H 9 Lo NO, 0 PCA-Ni
O —
| . Me fo) Me OH
I o 8 4 9 : NO
4. HaN o-BY , TEA P QA JBu! Il / PCANi / I / None o
o N/\n’ ‘rate: 4000 : 1000 -3 - For a review see: Breslow et al.
Rl > H o R : ' ' Chem. Rev. 1998, 98(4), 1997-2012.
Atomic carbon reactivity
R H 0 1 Atomic Carbon: produced by irradiations using the heavy
: N : ion and linear electron accelerators
HZN/\ﬂ/ OH 5. HBr, TFA 1 C-H insertion:
o) R2 Merrifield et al. 5, 1385-1391. | H ' H H
------------------------------------------------------------------- : I ,
Asymmetric AA synthesis (0] ! H—(I:—H + —_— :c= .t H-C=C''-H
~ ~H|:I Me E H H H
~Me o (o} i C=C insertion:
> 'H H H
OH e ! H
b. NEty Esterification %0 ] :C= C: + H*C’—C’H :C= =c:
Corey et al. 8, 2476-2488. R 'R R R”~ R R R
+ Corey et al. 8, 2476-2501. | :
(o] ) i Deoxygenation
. HNO, c. Al/Hg-H,0O ] Y9
g. LiAIH, oH >95%ee * ' o .
[ . / > N (><
R ' + N ns —_—— ’
! RJ\R’ R R R

R, R’ =H, alkyl, X, OR”

Blaxell et al. 1, 50-55.
Dewar et al. 11, 3505-3506.
Skell et al. 7, 2160-2161.
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Baran et al. Nature 2016, 532, 90-93. "
e
Total synthesis of related natural -

products:
Boger et al. JACS 2009, 131, 4904-4916.

Coates et al. 19, 5657-5664.

Velbanamine

Total Synthesis + Total synthesis of Loganin H
Total synthesis of Velbanamine T ? QTHP
: S) + i __3hv_ |1HPo o
f : [2+2]
BnN 5. BuOK, : CO,Me
02 ' H O_H
H /) ' 2 steps from L .
a-Oxidation ' 3-cyclopentenone Retro
CONH, CONH, : aldol
Me (o) Me ! CO.Me u -
4 steps 6. NaBH, ' H 2 H
7. NalO,4 Ox. C-C cleavage ' MeOH
8. (CH;0);CH, MeOH Ketal form.. THPO: - THPO ., H -
9. NaOCI, NaOH Hoffman RAR | : -H0
— ;‘1) ES/C()DI Benzyl depr otection 4. H*/H,0 Deprotect/on OMe H 0
- | 5. CrO4/Py Sarett ox. - -
i 6. NaH, HCO,Et CO,Me
ONa i 7."BuSH 1
12. TSA ' . Cco,M :
13. ﬁOAc HCIO, OMe ' 8. Raney Ni H 2ne Loganin
Demeth lation ' : g oo o)
y : I—> (o] — 5 Steps - OAc
, S |:| : OAc
. 5 Me OMe
14. 'BuOK ‘OAc
Retro aldol '+ Buchi etal. 7, 2165-2167.
OH o then NaBH, H LTtItthI ----------------------------------------------
Reduction HO : ° g SYnfests o ararene 1. Pyrolidine Robinson Annul.
Retro aldol 15. Sn, SnCl, | ! Ve 0 g ESCHZS_HQSH, PTSA
16. DIC, DMSO Pfitzner-Moffatt: + — 3.RaneyNi 0
17. EtMgBr : Me)l\/\Me 4. NaH, Et J\ LEt l
Biichi et al. 4, 999—1005. * ; o) o~ 0
: 5. MeLi; HCI, A Me O = Me
Using PPhs to suppress Mukaiyama ! M A
hydration’s side reactions: . 6. N,H,; ——— e

( = )-Calarene
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Total synthesis of Quinidine and Quinine
(o)

2 steps from

MeO

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

7. Br,, hv Benzylic bromination

8. NaBH, Red.+ Epoxidation

9. DIBAL-H Benzoyl deprotection
H

10. A
—_——

24% quinidine
13% quinine

MeO

MeO

MeO

Quinine

Natural Product

(+)-Dichotine

Me (o)
[ o
H -Me
H>S—N AN\ N
0 OH

Highly compact pentacyclic alkaloid
7 stereogenic centers (6 consecutive)
1 Hemiaminal motif

Kupchan et al.
19, 5756-5759.

Cancentrine

16, 4998-4999.

A dimeric benzylisoquinoline alkaloid
5 consecutive stereogenic centers
1 Spiro ring junction
2 Quatenary carbons

Dichotine Hydrobromide

Ling et al.
20, 6019-6035.

Highly compact hexacyclic alkaloid
9 stereogenic centers (8 consecutive)
1 Chiral nitrogen
2 Hemiaminal motif

Stephavanine
A hasubanan ester alkaloid
6 stereogenic centers (5 consecutive)
2 Quatenary carbons
1 Ketal motif

Rubratoxins A and B
Me

B
-
.

OH @ R?
Biichi et al. , 22, 6638-6641.

(o)

A:R'and R? = H and OH

B:R'and R?==0

9-Membered macrocycle
6 Stereogenic centers
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RS OH
RSJ\rB(OMe)Z T

R3

RZ2 X R! > ;

Cat. (20 mol%) R2 R
MS 4A > 70%, > 93:7 e.r. Cat.

o)
Brown et al.
6, 1761-1763. \ Br\/\)j\o’ Et 9
y

2,6-Di-butylphenoxide ] 3

Boron Chemistry + A novel stereoselective reducing agent
Conjugate addition with trialkylborane  R3,BOH forms as side product High steric
R?“B’ R3 o (2.0 equiv. of R® is being lost) BH3°NEt; LiH control in
0 i Proposed Mechanism ' THF reduction
2 Tl)l\ R® sz)L 1 ' of ketones
R —_— R :
R' H,0
2 . % Li
few minutes ~ R® S /<0 H H
R1=H kvl >75% 3 _ R2 R!? Brown et al.
= noralky R®=alkyl, H 3,709-710
R2= H, alkyl, halogen ’ ' X
3 3 5
R ?, R o o H
) 0 R3 " : % eq. / ax. 0.39 2.6
R D)\m —K—> R'  Addition 5 mol% of Galvinoxyl *  'Bu o
H>0O kills the reaction for : /
R4 24 h R "R? B-unsubstituted substartes | Me eq./ax 0.49 1.1
f 1 e
R =H or alkyl Ré=alkyl,H Bu = BU '\ Anti-markovnikov hydrobromination of alkenes ~ Radical initiator free
R2, R*=H, alkyl ' No need Il_‘lor heat
RS __R3 o o BH5NEt, Br,
B f AN ——— B —— » Br + BBr
RS H0 /' Brown et al. ‘Bu ‘Bu P RTOS R s Dark,25°C R N7 R)\);
T 3,710-712 can we use radical initiator and: Brown et al., 24,7212-7213
Radical |rl|t|ator 3, 712-714 unlock this reactivity for  + Recent radical initiator free method Loss of 2.0 eq. of SM
SUsUki ef >60% 3, 714-716. B-substituted substartes? |
uzuki et al. R2 __R? ' —_— Br Goldup et al. Org. Biomol. Chem. 2016,
11, 3503-3505. B 0 Radical initiator: ~ {RTX  AcOH  R7 N~ 14(24), 5622-5626.
o] R2 ) Hexane e
e R! ; j . [o)
at Air(0)) | ; Homologation CO, LIAIH(OMe)g; Iy
// H,O R2 ' 3-carbon atom > ~H
H 30-70% 1 homologation: then [O]
; , 7 1 Conjugate addition o
R'=Horalkyl R<*=alkyl X [ Br\)J\ -Et o
A , , Chong et al. JACS 2007, ! I (0] E
symmetric version R4 129(16), 4908-4909. _ _B. BuOK > 0" t
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Cyclic Chloronium lons as Intermediates Relative rate OTMS
OC(O)CF; H 603 TMSO
Me CF;CO,H Cl 155 TMSCI| R
M ity H or N "y,
- Br 188 R
CF3CO, | 185 §
35°C CO,CH3 14 R
CN 1 R’

Does X patrticipate in this reaction?
Peterson et al. JACS 1963, 22, 3608-3613.

1,4-Chlorine shift
F@(O)COﬂMe
H Ho.., wMe
TsOﬂMe CF4CO,H Me /O\
H @ ———

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

OH
o N, _TMsCl R)\le\'/\
Cl  "Pr

n

H". roon Ret. / Inv.
Me 32 H 0.66
Proposed Inter. :
_./_\/OC(O)CF3 P Cl 4-membered chlorinium ion
h Me =0 (4-membered ring) 20 is preferred over the 5-membered

1 (5-membered ring) 2.5
Peterson et al. JACS 1967, 23, 5902-5911. e e e e e e e e e mmmmmmmmmmmmmmmeememmmmmmmm——-

H 1 Tropolone synthesis: Using dichloroketene Barlett ef al. 25, 7518-7519.

HCO,H ' Fletcher et al. TL 1970, 13, 1071-1074.
\ — =<_/—OC(O)H + Me—/<_/—OC(0)H. o . o
2 [-Cl HOAc, H,0 [-clI Sn2’ WH
an T —5~
N KOAc \

OH -0 [¢]
° HO': © H

13% 52%

Peterson et al. 9, 2834-2840.
1,3-Bromine migration

AcO
H(0)CO  Via [3+2 tritzky et al. 13, 4134-4136. ¢
W N3 HCO.H C(O)H : [3+2]  Katritzky et al. 13, 4134-4136
( - ' M Me
/ “p b | e, , 0@ ) 3
L D NaN02 Y : N 0 " ewe S

< l @
Reineke et al. 21, 6376-6378. EWG B [3+2] N OH (0]
Application: Total Synthesis of chlorosulpholipid cytotoxin 2. Mel I\III e
Carreira et al. Nature 2009, 457, 573-576. H | lo) 0
Carreira et al. JACS 2019, 741, 10510-10519. NMe, OH
Me 3. Ag,0 4. Acid
S0, .
0o ci 0o CI OH CI OH OH Cl  OH Review on tropones Hydrolysis
: : and tropolones synthesis: EWG EWG

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

<::| c::| cl ¢ cicl cCi OH
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1,3-Diketone synthesis
Using carbene chemistry

Cyclopropanone 0
Mock et al. 19, 5767-5768.

Corey et al. 18, 5522-5523.

R? 5 © hv o 1 0 0 19 5797-579.
R3A<I)I\R1 Rsz R-'*Jlﬁ/u\rﬂ

3
R 18
Y and 0 Unusual C-H insertion Rando et al. 22, 6706-6707.
fo) (0]
0

AN hv Me
N Me _— N— + —
| k N e
N>
Me

Me
NaOH PhS - 57 Rati
atio 43
C'/l E;’;'ljsoet;/ '21TL5119212’ Review on carbene insertion I
[1,3] S’gma (50), ) * 1 into C-H bonds: Doyle et al. 4-membered ring is preferred
then SiO, :Chem. Rev. 2010, 110, 704-724. over 5-membered

A 7 : o 0
@ R. OR® : 1. CICO,Et, NEt,
" CHCl,, rt — ﬂ ; > S
X = H 9] o ' COZH then CH2N2 I N2
: P
\ - i Review on homologation 2. Ets0"BFy
R™ /. R ' reaction of ketones with
\ / R R ' diazo compounds:
D\ /4 ﬂ 1 Gois et al. Chem. Rev. 2016 €
) ! 116, 2937-2981.
CH2C|2, rt _ (o) !
R COE 1. BuOCOCI N, N
Edelson et al. 9, 2770-2773. R1® Rs + HO T ihen CHN — 2.DBU
-------------------------------------------------------------------- ' 2N2
Quaternary center formation ! (o} o
: CO,Et
: o) 2
0 (o] S . . \ [Rh]”
s g HWE P | 1 Chiu e1tga/4406r2.4L4¢9é‘; 2017,
N\ \~OMe + e ' : - .
Li ' (o)
Prepared by : Epoxide photolysis
Arbuzov reaction Thio- C/aisen RAR ! Pappas et al. ,

Quaternary center formation




