Advances in Material Chemistry #EMEHTHE, 2025, 13(2), 225-235 Hans )l
Published Online April 2025 in Hans. https://www.hanspub.org/journal/amc
https://doi.org/10.12677/amc.2025.132025

RS S ERBE RN
HERIFARFHINA

KFF
WV LI K A SRR 22, Wi &1
Weks H . 20254F3H21H; F#HBEM: 20254F4H14H; KAHM: 20254F422H

wm B

FEFRIMEE VIR B BT R B LB R SOMBRHISR M 5 R 2 A R L B A0S - B [3 + 2]
[2 +1]s [4 + LJ53RINARERNE, BMHALETTSEI =00 Ak HRRANEIEE. BT, ZRRMOK
ThRL A FTHuM B2 (nrEm b S 7). RERT=H0 (A mE S 3R BeAT A 4) S 't ra T REATR (S Wy 3L 50 3R
EYKITTR, LR T RAESBILEF K MHAMME.

XKiEid

RIMLEY), BRHILAE, FINEURM

Applications of Sulfur Ylide-Mediated
Specific Reaction Types in Heterocyclic
Synthesis

Fangfang Zhang

College of Chemistry and Materials Science, Zhejiang Normal University, Jinhua Zhejiang

Received: Mar. 21%, 2025; accepted: Apr. 14, 2025; published: Apr. 22", 2025

Abstract

In the methodology of heterocyclic compound synthesis, sulfur ylides demonstrate remarkable ad-
vantages due to their unique nucleophilicity and reaction diversity. Through [3 + 2], [2 + 1], [4 + 1],
and other cycloaddition strategies, sulfur ylides enable efficient construction of three-membered,
five-membered, and expanded ring systems. Currently, such reactions have been successfully ap-
plied in the development of antitumor agents (e.g., quinoline derivatives), natural products (e.g.,
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terpenoid cyclopropane derivatives), and optoelectronic functional materials (e.g., thiophene-
based conjugated polymers), highlighting their significant value in synthetic chemistry.
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Figure 1. Classification of sulfur ylides
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Figure 2. Johnson—-Corey—Chaykovsky reaction
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Figure 3. Reaction of chiral epoxides with reactive sulfur ylides leading to disubstituted tetrahydrofuran derivatives
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Figure 4. Synthesis of aziridine derivatives from tert-butanesulfinyl imines and sulfur ylides
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Figure 5. Synthesis of cyclopropane derivatives from camphor-derived allylic sulfur ylides
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Figure 6. Domino reaction of thiogold ketone derivatives with crotonate-derived sulfur ylides
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Figure 7. Domino cycloaddition of sulfur ylides with aza-dienes
7. BN ES R T HI S KGR

3.3. FRBERMHIESSHERTMAYNR N

2022 4, Yang MR [12] & X4RIE Baylis-Hillman In&Y) 56 M7 48[4 + 1AL, SEEL T AES
T a-EFENBERATAEMI A . FTE &R =), H AR . SRS IE 4 + L]0 s = 3
MWET oW HEATEEE, RESES5METEFHEMRHARE . AT, SARIEFEEA B IR R R

P2 3 ZHE AR (5] 9).

JEPRABZA[13]4E 2023 SRR SEHL 1 BRI Ao k0 Jie S5 AR S A4 + APR BN, R a1 —
251 2,3- " HUARISIRMRAT AP o AZSRIEHLIRHED 2 B ERAERR I AF N 2L BB S, 5 AR AT e e Y JFe A
AL ORI, 28R, 0 TSR, Bt — 2> T il RASAS B b Y. ZRNgEIE[4 + 1]
IR R i 7 250 s e 2, s AR WO RN G R S SRS R . R, ik

PEAS SR ANHR 73 S Jas PR PEATS 7 et (K 10)
3.4. RAERRSSWEATUEYHRE

BRI FE R ERAERRIE IS T, [0 A SROBAR % Pt 748 o i S A 2 5 A S LB R ik 2 AR TE T

DOI: 10.12677/amc.2025.132025 229 MEME 2R


https://doi.org/10.12677/amc.2025.132025

2
R N
NH . [4+2)[2+1] N
NI + \S/\_/\COQR3 — |
R1J\/X | Br Cs,CO; R CoR
. base ~ i A~
NgTNFN00,0H, ——— 8T Y CO,CH,

| Br |

|

o i
OY ose Y ~57"(0,CH,

_NH Ng |
N — 1 I
Nl Ph
1 I ~h o
| )
R N
N
N| Ph CO,CH;
1
R CO,R? /
-SMe ~Nh o
2 ﬁ‘c S) Ac \g/
- |
N -
/kr) N/N H )
Ph ~>CO,CH;4 '
v Ph CO,CHs

v
Figure 8. Synthesis of heterocyclic compounds from «,3-unsaturated ketones and allylic sulfonium salts
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Figure 9. Synthesis of a-alkenyl lactone derivatives via [4 + 1] cycloaddition of Baylis-Hillman adducts with sulfur ylides
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Figure 10. Synthesis of 2,3-disubstituted indoline derivatives via [4 + 1] cycloaddition of o-sulfonamido aldimines with sulfur
ylides
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Figure 11. [5 + 1] Cyclization of propargylic sulfonium salts with indoles
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Figure 12. Tandem Corey-Chaykovsky cyclopropanation/Cloke-Wilson rearrangement of propargylic sulfonium salts with
acrylonitrile

& 12. ARSI SHEEEER S5 Corey-Chaykovsky ERA KT 4/Cloke-Wilson EHER 2

up to 98% yield
>18:1dr

34.2. RAEREBEA_RERT

1994 4, Kanematsu /@20 1613 i bR P 2855 3 50K 1,3- Wi e B, — 25 SEH T XUA-3- FE L R IR 1)
) 8 o 2N BT S T R AR R AU T A A AR O B P LA, BRO SR Y B-Bidk L WA A S
B J5 R AT PR IR 3A,  [R] IR b — 43 — PR R (1] 13)

O (o]
- t-BuOK
Y | Br
\ S +
s /ii THF, 0 C /ijf\g
¢} 0

Figure 13. Synthesis of bicyclic 3-methylfurans from propargylic sulfonium salts and cyclic 1,3-diketones
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Figure 14. Synthesis of indol-5-one derivatives via [3 + 2] cycloaddition of propargylic sulfonium salts with para-quinamines
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Figure 15. One-pot assembly of benzodiazepine scaffolds from propargylic sulfonium salts, sulfur ylides, and nitrosobenzene
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Figure 16. Synthesis of nitrogen-containing heterocycles from 1,2- or 1,3-amino alcohols/diamines and a-phenylethylsulfonium
salts
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Figure 17. Cyclization of vinyl sulfonium salts with diazo compounds
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Figure 18. Synthesis of a-aryl vinyl sulfonium salts and their application in constructing fused polyheterocycles
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Figure 19. Novel [4 + 2]/[2 + 1] cycloaddition strategy of a-aryl vinyl sulfonium salts
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