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Abstract

The unique chemical structure and cheap commercial availability of cinchona alkaloids have given
them many applications in asymmetric synthesis as effective organocatalysts or chiral ligands.
Asymmetric phase transfer catalysis has become an important route to obtain chiral compounds,
and asymmetric synthesis reactions catalyzed by organic small molecules have been developed rap-
idly in the past three decades; among them, chiral phase transfer catalysts derived from chichenna
alkaloids have been widely used in asymmetric phase transfer catalyzed reactions, and they have
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achieved relatively satisfactory results. Various chiral phase transfer catalysts derived from cin-
chona alkaloids have been developed and all of them have shown excellent catalytic activity and
stereoselectivity.
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Figure 1. Four cinchona alkaloids
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Figure 2. N-p-trifluoromethylbenzyl-cinchona PTCs: first generation
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Flgure 3. N-benzyl-cinchona PTCs: first generation

H] 3. N- R E-EBPEEITE N FHEEBELT: E—K

DOI: 10.12677/jocr.2025.131004 37 HHUL 5


https://doi.org/10.12677/jocr.2025.131004

2.2. N-9-T AEE & 0% MR T4 A F IR B ENH

1997 4E, Lygo @2 [8)FF & T —Fh N-9-3F FF Ik 180 & XS 4 A B v7 A= 1) F- Mk 2 SRAR B R (L7 Cat
4/Cat 5, i3l A\ -V FH L R0 i %%éﬁﬁﬁél)\ﬁﬁ—*ﬁﬁuﬁiﬁﬁ bo, APHEER, W] RLBE b (4 il OB
SEARGE TR . R DA S ERER R RN, LA XSYNRT A I FE 2 £ Cat 4/Cat 5 (10 mol%) AAH
FEAEATI (I 5] 4 FT7R), SRAS myoh BRI e =4, E%%ﬁ%(@ﬁ‘]ﬁ%*ﬂ ee {H 53514 63%#1 88%, 74
(S)y =28 A ee fH 73l 69%7F1 91%.

% o}

Ph N
hg o8y ———— HN_ g,
Ph Hs0
Ph

Ph

0 Cat 4/Cat 5 (10 mol%) 63%, 88% ee
Ph._N \)J\O‘B PhCH,Br
E ! 0% KOH o
PhMe, r.t, 18h o
13 Ph\(/ N\)J\O'Bu HN A
H;0* s
Ph
69%, 91% o ee
%@7

Cat4 Cat5

Figure 4. N-9-Anthracenylmethyl-cinchona PTCs: second generation
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Figure 5. N-9-Anthracenylmethyl-cinchona PTCs: second generation
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Figure 6. N-12-methylene pyrene-cinchona PTCs: second generation
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Figure 7. Polymeric cinchona PTCs: third generation
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Figure 8. Polymeric cinchona PTCs: third generation

& 8. ZREFNINGESBHEMBITER FHREBELT: E=K

2007 £¢, Andrus URAIZH [13] LABEIEKIEAL S0 NI, A X 9N A= WD BRT A= (2 T 2R 26 1) — 3R
WX RE M FHEARFE AL AL Cat 13 (W11 9 Fiow), 53] T AINE AL ™1, B R RO ek #64k
(F3ik 91% ee). RILH T IR I BE T MEAH A HEALTIOLT5 AOHEAL TG PR AN LA e 1k

Cat 13 (10 mol%)

CH2C|2'n'HeX O\)J\rN
| Y
W : )

-40 C

Cat 13

Figure 9. Asymmetric phase transfer-catalyzed alkylation of acylimidazoles
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Figure 10. Electronic factor-based cinchona PTCs: fourth generation
B 10. REABR FHRNSONEMRITENFHEEZBELT: FER
2003 4F, Gerard van Koten BRARZH[151FF & T — R4 5 5% 5] NBESRAL AP0 10 XS 98 A= Wi A 1
PR A AL AL 5T Cat 15 (0] 11 Po), 78 H 2 BR B FB ) AR RGeS B, Bl i)

77 F AR BRI PR T LUK 3 88%F1 76%.

o) Cat 15 (10 mol%) 0]
ph.__N._ I PhCH,Br, 25% NaOHaq Ph.__N._J
\r/ O'Pr - \(/ Y O'Pr
Toluene, 0 C, 4h pn -

Ph \Ph

88%, 76% ee

Ar

O _Ar
Ar = 3,5-(Bn0)2—CGH3

Cat 15

Figure 11. Electronic factor-based cinchona PTCs: fourth generation
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Figure 12. Electronic factor-based cinchona PTCs: fourth generation
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Figure 13. Electronic factor-based cinchona PTCs: fourth generation
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Figure 14. Electronic factor-based cinchona PTCs: fourth generation
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Figure 15. Electronic factor-based cinchona PTCs: fourth generation
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Figure 16. Chrysinafonamide catalyst
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Figure 17. Diaminomethylidene malononitrile-cinchona organocatalysts
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Figure 18. Cinchona-hypophosphite catalysts
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