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“To unveil the truth is not conceivable without divergence of opinions, since the truth cannot be recognized, in its full extent, in one step, and by all
at the same time. Each step with which the natural scientist is seeminly approaching his goal leads him to the entrance of a new labyrinth”
— Alexander von Humboldt, Berlin (1828) (translated by the authors).
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Nitrone formation: Isoxazolidine ring opening:
- condensation between aldehyde and N-substituted hydroxylamine - reductive ring opening to provide y-amino alcohols
- oxidation of a hydroxyamine

Nitrone

Isoxazolidine ring formation
Pyrinodemin A Kouklovsky, C. and co-workers Org. Biomol. Chem. 2008, 6, 1502-1510
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Amino alcohol motif Fan, C.and co-workers J. Am. Chem. Soc. 2017, 139, 4282-4285
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Synthesis
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Hori, K. and co-workers J. Am. Chem. Soc. 1994, 116, 2324-2339
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Reductive indolization Chen, D. Y. and co-workers Angew. Chem. Int. Ed. 2017, 56, 12277-12281 Macrocyclization Suh, Y. G. and co-workers J. Org.
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(formal synthesis) Pandey, G. and co-workers Org. Lett. 2005, 7, 3713-3716 !
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| Enantioselective approaches | _ _ Zhang, M. and co-workers J. Am. Chem. Soc. 2021, 143, 7088-7095
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1969-1976 ! 2021, 143, 10389-10402
. ' ,OH Inomato, K. and co-workers Chem.
o (S,S)-DIPT, MeMgBr (3 equiv.) fo) : Lett. 1996, 25, 455-456
CF° e MeCN, 0 °C; (F : ' 1. EtyZ N Q
A ! . EtoZn, (R,R)-DIPT | OH 2 DBU
+N—N- . 80 °C, 7 days N—N ' CoHyg Cl
y OH - OH + P CgHyo »
< 59%, 95% ee Ph U ' 57%, 96% ee H 94%
Ph o, (4} Me E EtOZC\/\/OH COZEt
Br, [
B”"'?Mg“'B( O _oipr Br\M ~Oy -0iPr T2 might be disfavored due to the
:'—x:N/N o “MQO ) ’ Ho, ’N/\_N\A\o‘,‘,‘: %o{ steric congestion between the : N-O H 3. KN3 N-O
S Mo IP oo & :<_ M&_ > _oipr substituent R in the azomethine | /i OH 18-crown-6 /U\/Ns
:&o/ ~o” rOFPr © é// imine and the methylene moiety  : | CqH4g P CyHqe
T, (Re-endo) o T, (Re-ex0) in methallyl alochol. ' 47%
________ ffv_o:e_d_________________________________________________________: CozEt C02H
Chiral Titanium BINOL ate Lewis acids Maruoka, K. and co-workers. J. Am. Chem. Soc. E
2006, 128, 2174-2175 4 }5’: Me O
1. {((S)-binaphthoxy) : NH Mo(MeCN)3(CO); N
0 Me (isopropoxy)titanium} OXIde N—NH ' ~iBu MeCN/H,0; u
)j\éNz + % / Me ! o : silica gel H o
EtO,C CHO DCM, —40°C, 3 h Etozc CHO | o HN. .0 ———> 07 °NH
52%, 95% ee 2. NaBH,4 : 2 days o HO
1 0, . % 4a,
3. PPTS, HC(OMe); : %JL 50% iPr* o)
65% (2 steps) : C9"'19 HN\)y
OMe ; - H
O OlPr N- N 1 De Sarlo, F. and co-workers Synthesis macrolactamization”” Et
EtO c_</[/\o e O TS e Mutanobactin D________
E Chiral Bronsted acid catalyzed 1,3-dipolar cycloaddition
Me ' CO,Et bisphosphoric acid (10 mol%)
PrOl 4. Raney-Ni, H, ' )\ tol, 3A MS
iPrOH/H,O : EtO,C NH
S)-binaphthoxy) FroR2 : co,Me EtO; 2 40 °C, 72h
. OHC Me >
(|sopropoxy)t|tan|um} oxide ~ ' MeO NO 94% 999
. Me \_<— , ee
J. Am. Chem. Soc. 2005, 127, 11926-11927 N "NH ' 2 ’ ’
the same strategy can be applied to EtO C,,,J\):\/OH '
cycloaddition reaction of nitrone and acrolein 2 Me .
Br dr 85:15 :

bisphosphoric acid




Yiheng Li

Dipolar Cycloaddition in Total Synthesis

Baran Group Meeting
01/18/25

Hashimoto, S. and co-workers Chem. Eur. J. 2015, 21, 11671-11676
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Can you see possible dipolar cycloaddition disconnections in these molecules? (There is no right answer...)
HO
interrupted O'NS\N —Me
Pictet-Spengler s OH
9 ! 49sCQ;

Eoc H OH
MeO o

HO

Haouamine A
Weinreb, S. M. and co-workers Org.
Lett. 2006, 8, 2309-2312

Himalensine A

Gao, S. and co-workers Org. Lett.
2019, 21, 3741-3745.

Me

EtoZC I,

(®)

HO

-

N
Me
Gracilamine
Banwell, M. G. Org. Lett. 2017, 19, 162-165.

MeSSS
(-)-Calicheamicinone

Nicolaou, K. C. and co-workers J. Am. Chem.

Soc. 1993, 115, 7612-7624

T

Me

Me

Albicanol

Fukumoto, K. and co-workers J.
Chem. Soc., Chem. Commun. 1989,

1093-1094
O W
< H
o N
Crinane

Pearson W. H. and co-workers
Tetrahedron, 1996, 52, 3107-3116.

Hint: azide involved

(+)-Alstonlarsine A
Zhai, H. and co-workers J. Am.
Chem. Soc. 2022, 144, 14396-14402

Me
MeO,C £ Me
HO OH
(o) Me
Me me o)

Melicolones A

Martin, S. and co-workers Tetrahedron
2022, 103, 132551

Nominine

Gin, D. Y. and co-workers J. Am. Chem.
Soc. 2006, 128, 8734-8735.

Colchicine

Schmalz, H. and co-workers Org.
Lett. 2005, 7, 4317-4320.

< Me
N/ﬂ\/
HO

(-)-Rhazinilam

Tokuyama, H. and co-workers
Tetrahedron 2015, 71, 3619-3624.

Name?
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