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» Acetoacetic ester synthesis Z, L7, 8.2 Bk A i
O

/U\/C02Et _—"/lH/ CO,Et H30+ /U\/R

C. S. Marvel, F. D. Hager; Org. Synth. 1941, 1.248; C. R. Hauser, B. E. Hudson Jr. ;
Org.'React. 1942, 1. 266; S. N. Huckin, L. Weiler; J. Amer. Chem. Soc.
1974, 96 .1082; K. Mori; Tetrahedron 1974, 30 4223; A. P. Krapcho; Synthesis
1982,805,893; B. Lygo Synlett 1993,764; S. Benetti, R Romagnoli, C. de Risi,
G. Spalluto, V. Zamrato, Chem. Rev. 1995 1065 K. A. Parker, L. Resnik;
J.Org. Chem. 1995,60:5726; Y.-Q. Lu, C.-J. Li; Tetrahedron Lett. 1996,37 :471.

+ Acyloin rearrangement B 4 2 HE }L% A

; O
O . OH . .:
. " H B-
o HRN or HO%R"
R R R’ R

M. Rentzea, E. Hecker, Tetrahedron Lett. 1982, 23.1785; T. Sate, T Nagatzli,l
K. Maeda, S. Ohtsuka, Tetrahedron Lett. 1994, 35, 5027; J. Liu, N. Mander,

¥

A. C. Willis; Tetrahedron 1998 ,54:11637.

¥

* Adler-Lindesy synthesis of porphyrinogens and porphyrins I}k

A.D. Adler, F. R. Longo, W. J Shergélis, J. Amer., Chem. Soc. 1964, 86 3145;
J. S Lmdesy, L. C Schrelman, H. C. Hsu, P. C. Kearney, A. M. Marguerettaz; -
J.Org. Chem. 1987 52, 827; A. R. Batter%by, Pure Appl. Chem 1989, 61 . 337;

1
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J. L. Sessler, A. Mozaffari, M. R. Johnson; Org. Synth. 1992, 70.68; M. G. Warner,
G. L. Succaw, J. E. Hutchison; Green Chem. 2001,.267; HG/EE, MBI, 2 {#;
bR 2005,751; W. G. O'Neal, P. A. Jacobi; J. Amer. Chem. Soc. 2008, 130:1102;
1. Saltsman, Z. Gross; Tetrahedron Lett. 2008,49 .247.

* Albright-Goldman oxidation of alcohol & Lz * = -
)O\H RCORO/DMSO. O
, .
R HRY) RJ\H(R")

J. D. Albright, L. Goldman; J. Amer. Chem. Soc. 1967, 89 2416; T. T. Tidwell;.
Org. React‘. 1990, 39 : 3; S.‘Obika, Y. Te:kashima, Y. lMatsumoto, K. Kuromaru,
T. Imanishi; Tetrahedron Lett. 1995, 36 .8617.

 Alder-Rickert aromatization rule of reverse lDj-A reaction ¥ D-A @A D]
35 K AR

N R
© R @[ + H,C=CH,
€ \ R ) . o ~

+ | N
D orl:o R —A-@:EM‘ R

A.C. Cope, A.C. Haven, Jr., F. L. Ramp, E. R. Trumbull; J. Amer. Chem. Soc.
1952,74.4867; M. E. Jung, L. J. Street; J. Amer. Chem. Soc. 1984, 106 .8327; R.
N. Warrener, J.-M. Wang, K. D. V. Weerasuria, R. A. Russell; Tetrahedron Lett,
1990, 31 :7609. t '

+ Alder-Schenck Ene reaction /7 % /i

R R
Fof e
Y Z Y

Z. j P
H i H™  X,¥: C,N,0,S; Z: R,C,0

W. Oppolzer, V. Snieckus; Angew. Chem. , Int. Ed. Engl. 1978, 17 :476; W. Oppolzer;
Pure Appl. Chem. 1981, 53:1181; J. Dubac, A. Lapoterie; Chem. Rev. 1987, 87 319;
K. Kikami, M. Schimizu; Chem. Rev. 1992, 92.1021; K. Kikami, M. Terada,
_S. Narisawa, T Nakai; Synlett 1992,255; R. M. Borziller, S. M. Weinreb; Synthesis
1995.347; M. 'Prein, W. Adam; Angew. Chem. , Int. Ed. Engl. 1996, 35.:477; T. W.

, 2
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Mackewitz, M. Regitz; Synthesis 1998, 125; J.-H. Zhang, M.-X. Wang,
Z.-T. Huang; Tetrahedron Lett. 1998, 39.9237; J. S. Johnson, D. A. Evans;
Acc. Chem. Rés. 2000, 33 325; M. Stratakis, M. Orfanopoulos; Tetrahedron
2000, 56 :1595; A. G. Leach, K. N. Houk; Chem. Commun. 2002,1243; W, Adam,
O. Krebs; Chem. Rev. 2003, 103:4131; K. Mikami, Y. Kawakami, K. Akiyama,
K. Aikawa; J. Amer. Chem. Soc. 2007, 129:12950; G. E. Hutson, A. H. Dave;
V. H: Rawal; Org. Letz. 2007, 9:3869; A. A. Fokin, A. G. Yurchenko, V. N. Rodionov,
P. A. Gunchenko, R. I Yurchenko, A. Reichenberg, J. Wiesner, M. Hintz, H. Jomaa,
P.R. Schreiner; Org. 'Letz. 2007, 9. 4379; P. H.-Y. Cheong, P. Mogamelli,
M. R. Luzung, K. N. Houk; F.D. Toste; J. Amer. Chem. Soc. 2008, 130 45175 G.
Triola, L. Bfunsveld, H. Waldmann; J. Org.‘ Chem. 2008, 73 :3646.

« Aldol condensation B%ES 45 & KL

c

OH RED
JJ\/R(m ¥ J’\/R(H) il &

R(H) R(H)

i*ﬁi“

EWG: C(O)H(R), CO;R, CN, NO,, Ar, ...
A. T. Nielsen, W.J. Houlihan; Org. React, 1968, 16 :1; T. Mukaiyama; Org. React.
1982, 28:203; T. Mukaiyama, S. Kobayashi; Org. React. 1994,46:1; S. Takayama,
G. J. Mcgarvey, C.-H. Wong; Chem. Soc. Rev. 1997, 26 407; C. J. Cowden,
1. Patterson; Org. React. 1997, 51: 1; S. G. Nelson; Tetrahedion: Asymmetry
1998,9.357; R. Nahrwald; Chem. Rev. 1999, 99. 1095; S. E. Denmark,
R. A. Stavenger; Acc. Chem. Res. 2000, 33 :432; T. D. Machajewski, C.-H. Wong,
R. A. Lemer; Angew. Chem., Int. Ed. 2000, 39: 1352; G. Casiraghi, F. Zanardi,
G. Appendino, G. Rassu; Chem. Rev. 2000, 100:1929; B. Alkaide, P. Almendros;
Eur. J. Org. Chem. 2002, 1595; Z. B. Luo, L. X. Dai; Chemtracts 2003, 16 : 843;
Z.Tang, F.Jiang, L. T. Yu, X. Cui, L. Z. Gong, A. Q. Mi; J. Amer. Chem. Soc.
2003, 125.5262; A. Abiko; Acc. Chém. Res. 2004,37:387; S. Saito, H. Yamamoto;
Acc. Chem. Res. 2004, 37 :570; C. Palomo, M. Oiarbide, J. M. Garcia; Chem. Soc. Rev.
2004, 33:65; L. Wang, J. Sheng, H. Tian; Synthesis 2004;3060; J. L. Vicarion, D. Badia,
L. Carillo, E. Reyes, J. Extebarria; Curr. Org. Chem. 2005,9:219; Z. Tang, Z.-H.
Yang, X.-H. Chen, L.-F. Cun, A.-Q. Mi, Y.-Z. Jiang, L.-Z. Gong; J. Amer.
3
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Chem. Soc. 2005,127.9285; Q. Gu, X.,F. Wang, L. Wang, X. Y. Wu, Q. L. Zhou;
Tetrahedron:Asymmetry 2006, 17 :1537; £ g, KIKE; F YL 2006, 26 :618; Z:
Tang, A. Marx; Angew. Chem. , Int. Ed. 2007546 .7297; M. P. Sibi; S, Nad; Angew.
Chem. yInt. Ed. 2007,46-.9231; X.-Y. Xu, Z. Tang, Y.-Z. Wang, S.-W..Luo, L.
-F. Cuny. L.-Z. Gong; J.Org. Chem. 2007,72:9905; X.-Y.Xu, Y.-Z. Wang, L.-Z.
Gong; Org. Lett. 2007,9..4247; G.-N. Ma, Y.-P. Zhang, M. Shi; Synthesis 2007,
197; G. Zhou, J.M. Yost, D. M. Coltart; Synthesis 2007, 478; S, S.-Mosse, M,
Laars, K. Kriis; T. Kangery A. Alexakis; Synthesis 2007,1729; S, Sathapornvajana,
T. Vilaivan; Tetrahedron 2007,63:10253; J.-R. Chen, X.-P. Liu, X.-Y. Zhu, L.
Li, Y.-F. Qiao, J.-M. Zhang, W.-J. Xiao; Tetrahedron 2007, 63 :10437; Y. Ha-
yashi, T.Itoh, S. Aratake, H.Ishikawa; Angew. Chem. , Int. Ed. 2008, 47 :2082;
B. Schetter, B. Ziemer, G. Schnakenburg, R. Mahrwald; J. Org. Chem. 2008, 73 :813;
R. S. Paton, J. M. Goodman; J. Org. Chem. 2008, 73 :2513; H. Inoue, M. Kikuchi,
J.-1. Ito, H. Nishiyarﬁa; Tetrahedron 2008, 64 ;493; K. Murakami, H. Ohmiya,
H. Yoriuitsu, K. Oshima; Tetrahedron Lett. 2008, 49:2388; J.-F. Zhao, L. He,].
Jiang,Z. Tang,L.-F. Can, L. -Z. Gong; Tetrahedron lett. 2008 , 49 :3372.

« Algar-Flynn-Oyamada-Rosoda flavone synthesis 2 Hf-& i & i

M. G. Marathey; J. Org. Chein. 1955,.20:563; T. M. Gormley, W. 1. O’Sullivan;
Tetrahedron 1973,29.369; A. C. Jain, S. M. Gupta, A. Sharma; Bull. Chem. Soc. Jpn.
1983,56:1267; N. De Meyer, A. M. L. Haémers, H.-K. Pandey, L. A. C. Pietersj
J. Méd. Chem. 1991, 347+ 7365 J. R. Dharia,. K. F. Johnson, J. B. Schlenof;
Macromolecules 1994, 27 5167; M. Bennett, A. J. Burke, W. I. O’Sullivany
Tetrahedron 1996, 52; 7163; C. J. Bénsictt, S. T. Caldwell, D, B. Mcphail,
P. C. Morrice, G.G. Duthie, R. C..Hartley; Bioorg. Med. Chem. 2004, 12 .2079.

o Alkene metathesis 4% 12 & 4y % (4L R KN



IR B

4 X * v . X
( )+RCH=CH2—>§ 2

RCH=CH, + RCH=CH, RCH‘CHR + CH, €M

el

C2H4

X f

R. H. Grubbs; J. Organomet. Chem.'Libr. 1976, 1.423; R.'H. GruBbs;‘ng. I'norg‘.
Chem. 1978, 24 1; R. H. Grubbs, W. Tumas; Science 1989, 243. 907;
R. H. Grubbs, S.]J. Miller, G.C. Fu; ,Ac'c. Chem. Res. 1995, 28 .446; M, Schuster,
S. Blechert; Angew. Chem. , Int. Ed. Engl. 1997, 36; 2037; R. H. Grubbs, S.
Chang; Tetrahedron 1998,54:4413; R. R.-Schrock;. Tetrahedron 19?9,55 :8141; A, Fus-
tner; Angew. Chem. (Int. Ed. 2000,39.:3012; T. M. Tinka, R. H. Grubbs; Acc. Chem. Res.
2001, 34 18; S. J. Conpon, S. Blechert; Angew. Chem. , Int. Ed. 2003, 42: 1900;
R. R. Schrock, A H. Hoveyda; Angew. Chem. ,int. Ed. 2003,42:4592; A. Deitérs,
S. F. Martin; Chem. Rev. 2004, 104 :2199; M. D. McReynolds, J. M. Dougherty, P
R. Hanson; Chem. Rev. 2004, 104 .2239; R. H. Grubbs; Tetrahedron 2004, 60 .
7117; EE A, H UK A HLIE S 2005, 25.:1334; H. Clavier, K. Grela, A. Kir-
schning, M. Mauduit, S. P. Nolan; Angew. Chem. ,Int. Ed. 2007, 46 . 6786; L. R.
Drozdzak, B. Alleert, A. Linden, P. Van der Voort, F. Verpoort; Dalton Trans.
2007,5201; 1. A. Gorodetskaya, T.-L.Choi, R. H. Grubbs; J. Amer. Chem. Soc.
2007, 129.12672; S. J. P'Pool, H.-J.Schanz; J. Amer. Chem. Soc. 2007, 129
14200; 1. C. Stewart, C. J. Douglas, R. H. Grubbs; Org. Lett. 2008, 10:441; S,
Rotzoll, H. Gorls, P. Langer; Synthesis.2008,45; V. Sol V Chaleix, R. Granet, P.
Krausz; Tetrahedron 2008, 64 : 364; S, Maity, S. Ghosh Tetrahedron Lett 2008,
49.1133. )

« Alkyne metathesis J & & 43 f# (AL (AL KM

RC=CR + RC=CR' RC=CR'

HC CH

+ HyCC=CCH;
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A, Mortrex, M. Blanchard; J. Chem. Soc. ,Chem. Commun. 1974,786; L. G. McCullough,
R. R. Schrock; J. Aser. Chem. Soc. 1984, 106 :4067; T. S.-Buzar; Coord. Chem, Rev.
1997,159:205; U. H. F. Bunz, L. Kloppenburg; Angew. Chem. ,Int. Ed. 1999, 38 :
478; U. H. F. Bunz; Acc. Chem. Res. 2001, 34 :998; G. Brizius, U. H. F. Bunz; Org.
Lett. 2002,4 :2829; S, Beer, C. G. Hrib, P. G. Jones, K. Brandhorst, J. Grunenberg, M.
Tamm; Angew. Chem. , Int. Ed. 2007, 46 .-8890; E. Groaz, D. Banti, M. North;

Tetrahedron 2008, 64 :204.
[¢

« Allan-Kostanecki-Robinson chromone synthesis & B & 5 J% i

.O__R
@[OH (R'C0),0 @:Ygi
—'——— R
COCHZRRCOZN, A

S. M. Sethua, N. M. Shah; Chem. Rev. 1945, 36.8; C. R. Houser, F. W. Swamer,
J. T. Adams; Org. React. 1954,8.90; D. N. Shah, N. M. Shah; J. Amer. Chem. Soc.
1955,77.:1699; T. Szell; J. Chem. Soc. (C) 1967.2041; J. L. Bose, R. C. Shah;
Indian J . Chem. 1973, 11. 729; P. R. Iyer, 'C. S. R. Yer, K. J. R. Prasad;
Indian J.Chem. 1983, 22B;: 1055; S. Yamaguchi, M. Mutoh, M. Schimakura,
K. Tsuzuki, Y. Kawasa; J. Heterocycl. Chem. 1991, 28:119; K. S. Rehde, J. A. Kepler;
Synth. Commun. 1996, 26 . 4005; E. J. Corey; Tetrahedron Lett. 1996, 37 .7162;
C. K. Ghosh, S.Bhattacharyya, C. Ghosh, A.Patra; J. Chem. Soc. , Perkin Trans.
1 1999.3005; V. Rossollin, V. Lokshin, A. Samat, R. Gugliemetti; Tetrahedron
2003, 59 7725; D. S. Clarke, C. D. Gabbutt, J. D. Hepworth, B. M. Heron;
Tetrahedron Lett. 2005, 46 .5515.

 Alper carbonylation of alkenes /% 15 3% 34k ;)
O

P HRh(CO)(PPh;);
NHR " + CO —a |:Z<N_R

H. Alper; Aldrichimica Acta 1991, 24 :3; J.-Q. Zhou, H. Alper; J. Org. Chem.
1992,57:3328; P. G. Reddy, D. K. Kumar, S. Baskaran; Tetrahedron 2000,41 :9149,

+ Amadori glucosamine rearrangement 4 iz & HF 5 b
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J. E. Hodges; Adv. Carbohydrate Chem. 1955, 10:169; G. Fodor, J. P. Sachetto;
Tetrahedron letr. 1968, 401; T. J. Guzi, T, L. Macdonald; Tetrahedron lett.
1996,.';’7 :2939; S. Harvat, M. Roscic, L. V.-Defterdarovic, J. Harvat;
J.Chem. Soc. ,.Perkin Trans. T 1998:909; R. G. Khalifah, J. W. Baynes, B. G. Hud-
son; Biochem. Biophyi. Res. Commun. 1999,257 ;51.

+ Andersen asymmetric sulfoxide synthesis 7S X FK X8R & B 5

O or
g+‘ chiral auxiliaries Nu™ - \Sl'
R™ ~ cl menthol R™ \Nu

K. K. Andersen; Tetrahedron Lett. 1962, 3:93; P. Bickart, M. Axelrod,]. Jacobus,
K. Mislowy; J. Ameér. Chem. Soc. 1967, 89 697; H. Koéugi, 0. Kanno, H. Uda;
Tetrahedron; Asymmetry 1994,5:1139; R. R. Strickler, A. L. Schwan; Tetrahedron;
Asymmetry 1999, 10 ;4065.

» Ando-HWE (Z)-alkene synthesis (Z)-& 12 & M B

H;C 0 O ,
i JL, R _EWG
.y P-CHEWG B2 2 B =/
CHs ® o

K. Ando; J. Org. Chem. 1998, 63:8411; R. P. Singh, V. K. Singh; J. Org. Chem.,
2004, 69 :3425.

» Angeli-Rimini hydroxamic acid synthesis ¥ JI5 B & B
CHO  SO,NHOH

O
CH;ONa NHOH
—+ ———

H. L. Yale; Chem. Rev. 1943, 33: 209; T. Ozawa, 'S. Acyagi; C. Kibayashi;
J.Org. Chem. 2001, 66 :3338; K. Ohmoto, T. Yamamoto, T. Horiuchi, T. Kojima,
K. Hachiya, S. Hashimoto, M. Kawamura, H. Nakai; Synlert 2001,299.
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« Appel halide synthesis X025 M~

RCH2OHPCT):;— RCH2X + Ph3l.)(O) + HCX, ‘
‘ X:CLBr
R. Appel; Angew. Chem. , 'Int. Ed. Engl. 1975, 14 .801; J. D. Slagle, T. T. .H‘uang,
B. Franzus; J. Org. Chem. 19"8_1, 46 . 3526; J. Baraniak, 'W.VJ. Stec; ‘Tet-rah‘eglron Lett.
1985, 26 .4379; M. Dubber, T. K. Lindhorst; Org. Lerz. 2001, 3:4019; L. Desmaris,
N. Percina, L. Cottier, D. Sinou; Tetrahedron Lett. 2003, 44 7589,

« Arbuzov phosphonate synthesis BEERHS & MU N

" P(OEt), — R-P(O)(OFEt),
R-X + R'P(OEt), - R—PRY(O)JOEt
R',P(OEt) R-PR,'(0)

G. M'«. Kosolapoff; Org. React. .1951, 6:273; B. A. Arbuzov; Pu_r‘e Appl. Chem.
1964,9.:307; S. Swaminathan, K. V. Narayanan; Chem. Rev. 1971, 71 429;
A. K. Bhattacharya, G. Thyagarajan; Chem. Rev. 1981, 81. 415; ,.T. B. Brill;
S.J]. Landon; Chem. Rev. 1984, 84 .577; R. Waschbusch, J. Carran, A. Marinetti,
P. Savignac; Synthesis 1997,727; R. A, Cherkasov, N, A. Peolezhaeva, V. 1. Galkin;
Phosphorus, Sulfur Silicon Relat. Elém. 1999, 144-146. 333;7 J.-C. Jung,
R. V. Kache, K. Kimberly, Y.-S. Zheng, P. Bijoy, M. Valluri, M. A. Avery;
J.Org.Chem. 2004, 69 . 9269;=M. Piekutowska, Z. Pakulski; Tetrahedron Lett.
2007, 48 .8482.

« Arens-van Dorp cinnamaldehyde synthesis P35 Al 5 b

R OH R

H, H;0” ~ CHO
X Pd/C O A
: L OR L s L

J.F. Arens, D. A. van Dorpy Rec. Trav. Chim. Pays-Bas 1948, 67.973; E. R. H.
Jones, G. Eglinton, M, C. Whitings. B. L. Shaw; Org. Synth. Coll. Vol. [V 1963,404.

t
»

« Arndt-Eistert homologation reaction [&] £ 3 5% JZ i

¥



14 R

A ) , 0

5 )
CH;N : N>, Ag,0  H,0
M = rcoC1 =22 R)k‘f P R\/U\OH

R O rH '.S

W. E. Bachmann, W. S, Struve; Org. React. 1942, 1:38; H. Meier, K. Zéller;
Angew. Chem. ,Int. Ed. Engl. 1975,14:32; J.R. Young, S. X. Huang, L. Chen, T
F. Walsh, V. De, J. Robert; M. J. Wyvratt, M, T. Goulet, N, Ren, J. Lo, Y. T.
Yang, J. B. Yudkowitz; Bioorg. Med., Chem Lert, 2000,10 1723; W Kirmse; Eur
J.Org. Chem. 2002.2193; R. A. Farlow, D. A Thamatloor, R. B SunOJ, C. M.
Hadad; J. Org. Chem. 2002.67.3257; G. R. Vasanthakumar, V. V. S. Babu; Synth.
Commun. 2002, 32.651;.-D. Gray, C. C(;ncello, T. Gallagher; J. Org. Chem. 2004,
69 :4849; BAR{Z, BHIH, 1RE, XV A HlLILF 2004, 24 .63. .

* Asymmetric transfer hydrogenation A~ XT%F/’K%%}%M{Q o
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