% UNIVERSITY

Isocyanides: Anionic Methods for
Dearomatizations to Complex
Cyclohexadienes

Bilal Altundas
Denmark Group Meeting
10/25/2022



» |socyanide Chemistry — Metalated Isocyanides

» The Chemistry of Anisylsulfanylmethylisocyanide (Asmic)

» Dearomatization of Asmic derivatives to complex cyclohexadienes

» Synthesis and Isolation of Sulfonium Salts



Isocyanides 101

® O
R=N=C —=—> R—-N=C:
H;C—N=C H,C—C=N
116.7 pm 115.8 pm

R—N=C or R—=NC




O/NC >(NC ><><NC C(\)N/\/NC

Me

Me
$35/g $40/g $27.6/g* $29/g $26/g

I i N f10” >N N
|v|eo)j\/NC EtoJ\/NC OJ\/NC D

$42/g $42.7/g* $40/g* $42.3/g* $41.08/g*
OMe NC NC
$29/g $48.4/g* $42/g* $7.6/g** $36/g
0. .0
Phe N"C S NC
orh $19.81/g* R1+(j/ R?<R3 <$50/g
Scifinder search (11-23-2020) Ph “




Isocyanides 101

Heterocyclic R® RZ O Peptidomimetic
Scaffolds Scaffolds



Isocyanides 101




Metalated Isocyanides
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Structure of Metalated Isocyanides
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Deleterious Side Reactions
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Metalated Isocyanides
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Utility of Metalated Isocyanides




SE ASMIC

ASMIC = AnisylSulfanylMethyllsocyanide
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NC /@ BuLi, THF, -78 °C NC
S ’
[T 5 min, R-X M\R
OMe

NC NC NC NC Ph NC \ NC
Ph Ph —
e~ -~ o SnBu;

56% 72% 70% 73% 66% 92%
Ph | OMe Ml\li% N/\o N/\O
@) @) O % Ph
75% 47% 30%
52% 52%

Org. Lett. 2018, 20, 5910-5913



SE ASMIC

ASMIC = AnisylSulfanylMethyllsocyanide Trisubstituted
OMe 1 Base Isocyanide
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Evidence for Carbene Formation
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10-S-3 Sulfuranides
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Precedent for 10-S-3 Sulfuranides

Li@
5=128.9 g

N \ N ®

1L _ i oL

C BuLli C/] o tBuSPh o N H

[T [T [T Nos-tess [N
Bu
C-metalated: 6 = 120-140 N-Metalated: 6 = 142-164

Org. Lett. 2014, 16, 62-65
Chem. Commun. 2013, 49, 4700-4702



Trisubstituted Nitriles from Asmic
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Sulfuranide Alkylations
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A Novel Dearomatization




Complexity from Simplicity
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Additive Screening
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HMTETA, BuLi
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Diversity of the Aromatic
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Crossover Dearomatization
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Acceptor

Crossover Dearomatization
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Preparation of ASMIC




Diversity
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Development of a Large Scale ASMIC Synthesis
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Synthesis and Isolation of Sulfonium Salts




Sulfonium Salts as Precursors
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Sulfonium Salts as Precursors
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Conclusion

Ne— NO, R R? a =g
—\ RS R* R
o ~~"ne Z NG e
. 9 N CN
S BuLi
—_—
SET
Ar COH
NC NC NC
t 7( CN R CN
R1
R* Bn
0o o]
EWG
Me” Me”
R* = Allyl (72%) R' = Me (73%)

R* = Bn (78%)
R* = Pr (59%)
R* = 4-BrPhCH2 (78%)

R' = Pr (68%)
R" = Hex (58%)

Nat. Commun. 2022

OMe e-EROS 2020
SXNC
HH 1 Org. Synth. 2021, 98,
ASMIC 11474170

ACS Omega 2020, 5, 13384-13388

Crude rxn mixture

D0 l Impure sulfonium salt ‘
containing AgX ppt

10 examples
83-96% yield

| Pure sulfonium salt
—3

MeCN:Hexanes
—

(1:3, by volume)

Filtration

& T o

CEN\,L < NC LC-ID

@ Li _N CN

L o S © S X CN

e a2 I
NC

NC NC NC
MCQ' < MQ L=< %@f’“
CN Bn
Bn o R2 e Bn

Me _ , Me” R? = OMe (54%) R? = OMe (86%)
(69%) § = g ggoﬁ’; R2 = F (52%) R2 = F (88%)
- {J
NC NC Me\O
ox Hex CN
R% Hex CN
F 0 5 B
R = Allyl (54%) i g Ve
R* = Bn (82%) (54%) (81%)

Eur. J. Org. Chem. 2019, 2019, 4644-4648

NC
R! CN
R1
F Bn
R' = Me (75%)

R' = Pr (84%)
R' = Bn (74%)

OMe BulLi
R3_CN BulLi sS._NC TMEDA | R _NC
R' R2 R3X R R2 R3X R' R2
CN CN CN CN
8\5” ﬁBn Pr+Bn Ph+Me
Pr Me
(OMe [OMe 84% 70% 70% o
0, (¢} NC | NC NC NC
H pr Ph MPh M\/Ph
Ph Ph 3
NC NC o 0
74% 74% 52% 50% 75% 72%
/\ /\
NC NC NZ\, N\,
SnBus Mph m
PH
Br
92% 60% 52% 53%



Acknowledgements

DREXEL UNIVERSITY

College of
Arts and Sciences




	Slide 1: Isocyanides: Anionic Methods for Dearomatizations to Complex Cyclohexadienes
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: A Novel Dearomatization
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32: Preparation of ASMIC
	Slide 33
	Slide 34
	Slide 35: Synthesis and Isolation of Sulfonium Salts
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41

