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Problem

N-OBZ FeCl, (10 mol%)

I 2 PivONa (additive) (1 equiv)
Ar)\/\(R+ ZCN >~ Product

1 R 2 1,4-dioxane, 100 °C
oximes acrylonitrile
(1 equiv) (2 equiv)




Answer

(Hofmann-Loferr—Freytag reaction)

N~ OBz FeCl, (10 mol%)
| R2 PN PivONa (additive) (1 equiv) [ \
Ar + CN ] s B ( H,SO, & 1.5-HAT h@
1 R 2 1,4-dioxane, 100 °C R1 Rz/\/\/ “R' 72000 * HaN< oy
oximes acrylonitrile R2 ka.
i i base H
(1 equiv) (2 equiv) N-protected O work up
i 2
tetrahydro pyrrole moity R N T HN~R1
(OB . ol e
z
iminium ion species S
HN Fe(ll——&T
/ R2  oxidation . . :
Ar 1 Remote aliphatic and aromatic
E R Fe 'mt'ate the C-H functionalization
Base |Deprotonation  R3 N- O bond clevage
HN R? Fe(lll) PhCO," Me Me  NH
1
R3 Ar—e R1 2R1 Ph RZR A
N D R°—+ HN !
| R2 intramolecular radical H
Ar R T transfer to imine moiety c-n| DABCO c-c niramoteoular homolytic
1e'y _H+ NH aromatic supstitution
3 NH N, M M1e
R® R nph [ir]
Ar ) Iminyl radical RZ N Me . Me
c R1 R NH 1 5.HAT Herg base act as electron R1 R2 oxidation R1 9
new primary or i R
secondary carbon radical Ar spexies which in situ attacked
by the iminyl nitrogen atom
_|_ leading towards pyrrole moiety.
y carbon radlcal
Iron-catalyzed, iminyl radlcal-trlggered cascade (5+2) annulation reaction Angew. Chem. Int. Ed. 2017, 56, 1881 —1884

Wei et al. Angew. Chem. Int. Ed. 2020, doi.org/10.1002/anie.202007825

Adv. Synth. Catal. 2019, 10.1002/adsc.201900283




Total synthesis of Cryptotrione

OMe
OMe

O

OH 1
cryptotrione Homoveratric acid

abietane-type tricyclic diterpene skeleton
exhibits anticancer activity against human oral epidermoid carcinoma KB cells
IC50 ~ 2.23 uM (slightly weaker than clinically used anticancer drug, etoposide, IC5q ~ 2.0 uM)

Peng et al. Angew. Chem. Int. Ed. 2020, doi.org/10.1002/anie.202009255



Answer

OH 1.CDI,CHyON__ MGOWOMG
O 2. MgCl,, NEt;, CH;CN  MeO © 0
potassium malonate 2
OMe Né\N N/\\N @N\ /\ PN B Cg o 1% —
Me = =/ O (\\7 “HN N OpN\Z/NH I -HN N )OL
(CDI, 1.15 equiv) J\@\\/>=D /”\O)LN« —_ 5 R)Vo N/\\N R N/\\N
\\/N @N:\ Q&/ -CO, \§/
CH,CN = Q‘;
o] ,) ] NSV
1 R= Ar—%
OH

Homoveratric acid
(CAS No: 93-40-3)

Et;NeHCI

$0.81/mg acid chloride formation.
MgCl, (1.2 equiv) [KO OMe +k-0 OMe
Q NEt; (3 equiv) \g/\g/ W
RN . Ny
\\/ potassium malonate Mg
(1.2 equiv) NEt; + MgCl, Cl
CH,CN -

CDI mainly employed to convert acids to amides, carbamates, urea, esters etc. Though it is less
reactive than acid chlorides, it is more easy to handle through avoiding the use of thionyl chloride in

o) N O O o O
R i A
R (‘N/\ R T»R OMe
work- 002 co,
up

(Importance of use of MgCl, in equvalent amount in acylation reaction) Cowan et al. J. Org. Chem. 1985,50, 2622-2624

base RCOCI

CH,(COX), (-)CH(COX), RCOCH(COX),
1 (-)CH(COX), 2 3

RCOCH(COX), CHZ(COX)Z + RCOC(-)(COX),
3 2 3

CH,(COX), + 2-3 equivbase + RCOCI —— RCOC(-)(COX),

1 3

H;0*

Product 3 is always a stronger acid than 1, thus nutralize a
portion of enolate 2. Using more equivalent of base is one of the
solution but have to keep in mind that the extra base must not
react with acid chloride. Use of only MgCl, in equvalent amount
formed enolate of malonate ester moiety and quenched the
excess base as precipitate from heteroginious mixture leading to
isolate the desired acylated product with high yield.

Peng et al. Angew. Chem. Int. Ed. 2020, doi.org/10.1002/anie.202009255; Stoltz et al. J. Am. Chem. Soc. 2006, 128, 11752-11753



Answer

OMe
o o p-ABSA (1.1 equiv) O O Rhu(OAG) (1 Io/I\)/IeO
Et;N (2.5 equiv) 2 C)4 (1 mol%
J\/U\ : > R)erkOMe >
R OMe CH3CN N DCM, 96% yield
2 2
OMe OMe © (I? 1 O>
0 0 o N8 NH R OMe R
/ + ///) M 7,
o) 0 \/N e QN\
2 R O/ R Q=801 y

(Intramolecular C-H insertion through Carbene formation:)

R
(o) @) 0] O [Rh]L, 0 O o " empty p orbital
— R OMe =— &
R)%OMe R)Jé)\o'\/'e LI 0 filled sp? orbital
@ll\ll ®m OMe
N ) N One type of _
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C-H bond HOMO 1,5 ding interaction
filled o OMe OMe
o ( MeO
e —
o — @]
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OMe
OMe
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OMe ~
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L
© _
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N

sp? hybridized ~ singlet carbene two H atoms

carbon atom

/o orbitals *
! p orbital
p eedeccccce “
sp? orbital
2 , [ &
Sp _.‘.......... O N
: " 1s
o orbitals
HEOC® s —H— —4— - @c DH

\.

Peng et al. Angew. Chem. Int. Ed. 2020, doi.org/10.1002/anie.202009255



Question & Answer

MeO OMe MeQO OMe :
propergyl bromide (1.3 equiv)  Zn(BH,), H Heo _-H WH
CsCO; (1.3 equiv), DMF (1.5 equiv) o H‘TB< _-Zn<, >B“H
O THF OMe
o 3 OMe OH 4
o _-—Zn+2 (Cram chelation modeD
I O L
M
MeO NG OI-Il_ s—m
Nu—r—OH
o S R S R R
Nu

Nu= hydride, L= benzene moiety
M= CO,Me, S= propergyl moiety

MeO OMe :[ ) OAc
MeO  OM . :
e ® 1 NaH, Pr,SiCI, THF : )\ /k ACO\E@?AC
2 DIBALH, DCM, -50 °C o A|\:\AI \( CE(\O
or_ . _ _
3 OMethen DMP, DCM, 0 °C-rt " H i ﬁndged dimer DMP O
Y ! form of DIBAL

6H 4_ OTIPS 5 < Des-Martin-Periodinane

H’AH\ f/\( A O DMP is much stronger oxidant
c ; o i
< o DIBAL-H OH H o than IBX. Even in 0 °C it can
P§ /EH DMP_ CIQ — oxidise alcohol to aldehyde
OMe Hs0* R”H H,0* R H H | moiet
Me 3 y.

C ©O0Ac

Sometimes reduction with excess DIBAL of ester moiety did not stops at aldehyde step, it further reduced to alcohol species

Peng et al. Angew. Chem. Int. Ed. 2020, doi.org/10.1002/anie.202009255



Question & Answer

EtO

EtO— P\)J\ OEt

NaH, THF, 0 °C

OMe

OAc

(Horner—Wadsworth—Emmons-wittig reaction)

X9
| OEt
B MNeH EtO—(Ig:‘@':O R
EtO-P OEt £tG SN0Et T Hing Y WMCO,EL
EtO
R H
Phosphonate ester oxaphosphetane

intermediate

DIBAL-H, DCM, -50 °C
AcCl, NEt;, DCM

y

/Majority of the E-selectivity depends upon \
« Steric bulk in the aldehyde moiety
Higher reaction temperature (>-78 °C)
« Base (Li>Na>K salts)
Solvent
«  Sometimes bulky electron-withdrawing
\ group attached to the phosphonate moiety

predominantly
generate E-alkene| e

MeO

4 \) N\
H
@B/
/\r@\( L-selectride
Li THF, -78°C

L-selectride 3 >

J _—

_ >

\.

On demand towards target molecule when L-selectride employed

in place of Zn(BH,), oposite diastereomeric product 6' obtained TIPSO H 6'

through non-chelating Felkin-Ahn model transition state.

MeO OMe

OMe

// PtCl, (10 mol%)

>30:1
diastereoselectivity

Dioxane OAc

OAc

Platinum-catalyzed cycloisomerization of 1,5-enynes into bicyclo[3.1.0]hexane moiety

Peng et al. Angew. Chem. Int. Ed. 2020, doi.org/10.1002/anie.202009255



Question & Answer

nycIoisomerization reactions of enynes, having heteroatom X in between the@
by Pt-catalyst which convert the substrate into:
« 1,3-dienes via formal metathesis pathway
« 1,4-dienes while substrate contain allylsilane entity

» Unsaturated ether if reaction performed under alcoholic medium

\" Complex polycyclic array if compounds have more than one double bondy

X X PtCl,

_X PtCl, Y
| T I
I | E R1

Il \kL | N Rf R%OH

SIMe3

Q3

X X
- LE

A
Firstner et al.

Ao LJAM%F

metal carbenoid structure cyclobutyl cation

1,2-hydrogen shlftJ l

electrophilic

® (Pt(ll)-alkyne complex is very\

if the tethered

(.

Skeletal rearrangement of simple 1,5-enynes\
through metal-catalyzed isomerization
reactions.

Substrate containing 1,2-disubstituted olefin is
stereospecific; E-olefin selectively afford trans

alkene become the nucleophilic
reaction partner a delocalized
cation generated which can be

\represented by C-E structures. Y,

J. Am. Chem. Soc. 2001, 123, 11863-11869
J. Am. Chem. Soc. 2000, 122, 6785-6786

electrophilic ring opening
via stepwise fashion

SRe:

cyclopropane, while Z- furnish cis one.
\_ J
R..
li_ ,(:I’S D Rtrans
Rirans LAu*
"’H Ph \Rcis
Ph HOSS
H
1,2-hydrogen shift Reis
Rcis
Ph Rirans Ph /RCiS
*Aul Ph7<\Rtrans
cyclopropylcarbinyl cation \

with gold(l) carbene charecter

AuL
half chair transition state H
where large groups in
pseudoequitorial possition LAU
co-ordination of cationic
- ” gold to alkyne moiety

nucleophilic addition
of the pendent olifine

Toste et al. J. Am. Chem. Soc. 2004, 126, 10858-10859




Answer

Platinum-catalyzed cycloisomerization of 1,5-enynes into bicyclo[3.1.0]hexane moiety

prav) ¢\ [PY]

OAc N\ _OAC
TIPSO H

co-ordination of cationic
metal with alkyne moiety

MeO OMe

MeO

OAc TIPSO H g

carbenoid pecies in
the half hair transition state

TIPSO H y

nucleophilic addition of
tethered alkene moiety

OMe

Peng et al. Angew. Chem. Int. Ed. 2020, doi.org/10.1002/anie.202009255






