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Disclaimer: This is neither objective nor comprehensive.

4 o Abramov Reaction

"I don't have my name on anything | don't really do.’ 17 Abramov, V. S. Dockl. Akad. NauKSSR 1954, 95, 991.
— Heidi Klum" R o° Q
| RL 0 high T, P B R
—Phil S. Baran O+ J == O. @)\ > ROZN
What is a name(d) reaction? 20-"~ar2 H R3 R20~ P RO O
R<O0” "OR OR “R1

The most common definition is, "a chemical reaction named after its

discoverers or developers." However, this definition precludes aldol, acyloin, :  €an be rendered asymmetric with BINAP catalysts (often with poor ee).

etC. = eeeeeeececeaacecccacaccaacaaa-- , ]
' Let's ask some better questions (i#) Adams Decarboxylation
---------------------------------- = Adams, R. and Mathieu, J. J. Am. Chem. Soc. 1948, 70, 2120.; Adams, R. and
Why do we use named reactions? Bockstaheler, T. E. J. Am. Chem. Soc. 1952, 21, 5326.
(1) Named reactions are useful mnemonic devices and communication O. .0 NaHSO4 O. .0
tools. Organic chemistry relies heavily on depiction rather than verbal NaOH
cues; na}med reactions provide a simple shorthand for ease of _ OH — 3 _
expression.
(2) Named reactions provide a historical record and acknowledge those OH O OH

who contributed to the field.

Adler Oxidation

Adler, E. Acta Chem. Scand. 1959, 13, 505.; Adler, E. Acta Chem. Scand. 1960, 14,
1261; Adler, E. Acta Chem. Scand. 1960, 14, 1580.; Adler, E. Acta Chem. Scand. 1962,
16, 529.; Adler, E. Acta Chem. Scand. 1971, 25, 2055.

.'/

o

Which reactions warrant a name?

Kurti: "Importance and utility
in synthetic organic chemistry"

What is the origin of the name?

« Inital discovery
« Subsequent development
* Name of product (e.g., aldol, acyloin)

NaIO4
Interesting thoughts: CH,OH °C O
+ Reaction names may be regional.
- Names that made sense at the time may no longer be valid. —
- rate of scientific advancements and data dissemination 'A'jf Akabori Reactions (2x) BONUS: Name the associated reaction.

- modifications, intramolecular variants Akabori, S. J. Chetn. Soc. Japan, Pure Chem. Sect. 1931, 52, 606.; Akabori, S.

. Chem. Ber. 1933, 66, 143.

* Who should the credit go to? Who gets to decide? )
Today's definition: A distinct chemical transformation that boasts NH NH NH
sufficient utility to warrant a shorthand descriptor. The given name 2 Na(Hg) 2 ' 2 O, O
may reflect the discover(s), the developer(s), or the process/ product. R)\H/OH >R)\H/H : R)\H/OH e )J\
HCI, EtOH ' sugar R H
0 O : 0 g

This should probably be et - The process is more descriptive than  (@@)
named someone else. @ 1 the name! The name is useless! ~ P )
(* 7 Algar-Flynn—-Oyamada Reaction

= Algar, J. and Flynn, J. P. Proc. Roy. Irish Acad. 1934, B42, 1.; Oyamada, T. J. Chem.
Soc. Jpn. 1934, 55, 1256.; Oyamada, T. Bull. Chem. Soc. Jpn. 1935, 10, 182.

i~
o

2 Thisis just the XX reaction. Is a A

Is this really necessary? — )
y y 7 | separate name really necessary? =
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@) An interesting perspective.
PTSA, ACQO + "In Names, History and Legacy"

: C&EN 2010, 88 31. '

heat Ph :

' Mizoroki or Heck? '

R R : :

R!1 OH _Ar R!1 O _Ar
| H202, NaOH |

-

OH
R2 O R2 O

Alkene epoxidation reaction ruled out in 1973 (Gormely et al).
BONUS: What is the name of peroxy-acid-mediated alkene epoxidation?

oo Bailey Cycloaddition
Bailey, J. R. J. Am. Chem. Soc. 1917, 39, 279.; Bailey, J. R. J. Am. Chem. Soc. 1917,

% 7 Allen—Millar-Trippett (Mathey) Reaction

Allen, D. W. and Millar, I. T. Chem. Ind. 1967, 2178.; Trippett, S. Chem. Commun. 59 1322. Ph S
1967, 1113.; Allen, D. W. and Millar, I. T. J. Chem. Soc. C. 1969, 252. KSCN, AcOH >\N/[(
ph SN NP > HN. 1 NH
1. CHlp, PhH N~
> P S Ph

2. KOH -y
R "o

Phospholes can also be enlarged; proceeds through acylphosphonium salt.

BONUS: What is the common name for this type of reaction?

) Bals(h)on Reaction

- " Bals(h)on, M. Bull. Soc. Chim. Fr. 1879, 31, 539.
HF or H,SO, or AICI3
_/

BONUS: Name the associated reaction.

“? Asinger Thiazoline Synthesis

Asinger, F. Liebigs Ann. 1957, 602, 37.; Asinger, F. Liebigs Ann. 1957, 606, 67 .;
Asinger, F. Angew. Chem. 1958, 70, 372.; Asinger, F. Liebigs Ann. 1964, 674, 57.

I Y
{ + Sg + NHy——— >ﬂ
RJI\/R 8 3 R1 S ;

W. A. Pryor: "[Asinger's named reaction] is the only known sulfur oxidation
that has an appreciable rate at 25 °C."
Mechanisms of Sulfur Reactions, McGraw Hill, New York (1962).

% 7 Bardhan—-Sengupta Reaction

4 Bardhan, J. C. and Sengupta, S. C. J. Chem. Soc. 1932, 2520.; Bardhan, J. C. and
Sengupta, S. C. J. Chem. Soc. 1932, 2798.

oo (0
OH >
2. dehydration

Vo

o f', Atherton—-Todd Reaction BONUS: Name the associated reaction.
\ 4 Atherton, F. R. and Todd, A. R. J. Chem. Soc. 1945, 660.

O 0 NH, Q
~ ’ ~ NN e emmmm- | pr—
O'H (? base O ('3| (? NH ) Bart—-Scheller Reaction BONUS: Name the associated reaction.
1 N4 (,/,
R R R =7 Bart, H. Ger. Pat. 1910, 250.264.: Bart, H. Chem Zentr. 1913, 1, 196.: Scheller Brit

; Pat. 1927, 261.026.; Scheller Chem Abst. 1927, 21, 3371.
o) Auwers—Inhoffen Rearrangment /©/NH2 1. HNO,, NaBF4 /@/ASO3N33
N 2. AsO3Nag, CuCI2

Auwers, K. V. Liegbigs Ann. 1921, 425, 217.; Inhoffen, C. Angew. Chem. Int. 1940, 53,
473.

Commonly referred to as the dienone-phenol rearrangement.
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Baudisch Reaction

Baudisch, O. Naturwissenschaften 1939, 27, 769; Baudisch, O. Science 1940, 92, 336.;
Baudisch, O. J. Am. Chem. Soc. 1941, 63, 622.

)

<. Blum-ittah Aziridine Synthesis

— 7 lttah, Y.; Sasson, Y.; Shahak, |.; Tsaroom, S.; Blum, J. J. Org. Chem. 1978, 43, 4271.

Ny (NHy)s(Fe(CN)sNH,) o NaN N3 PPh H
I — 3 R_A~,, —3» N
4 NHon H202 R1 R2 OH R R1‘A"R2

/.. Benkeser Reduction BONUS: Name the associated reaction.
o Kaiser, E. M. and Benkeser, R. A. Org. Synth. 1970, 50, 88ff.

— OO (ji) Oi)
RNH,,
% # Bernthsen Acridine Synthesis
£ Bernthsen, A. Ann. 1878, 192, 1.; Bernthsen, A. Ann. 1884, 224, 1.

BONUS: Name the associated reaction.

e Boord Olefin Synthesis
Swallen, L. C. and Boord, C. E. J. Am. Chem. Soc. 1930, 52, 651.

R2 RS MgorZn R2 R3

R1HR4 —_— >=<

X OR>® R R4
Boyland-Sims Oxidation

£ Boyland, E.; Manson, D.; Sims, P. J. Chem. Soc. 1953, 3623.; Boyland, E. and Sims,
ZnCI2 P. J. Chem. Soc. 1954, 980.; Boyland, E.; Sims, E.; Williams, D. C. Biochem. J. 1956,
XYy 62, 546.
OH heat NR, KOH NH, H+ NR,
O ea g~
KsS,0
.. Betti Reaction 2928 OSO3 OH

A\

\— Betti, M. Gazz. Chim. Ital. 1900, 30 /I, 301.; Betti, M. Gazz. Chim. Ital. 1903
O A

R "SNH OH

Ororotm
Ar—NH,

Fun fact: The Betti reaction was disclosed 12 years before the Mannich
reaction.

)

\ .'

' * ) Bradsher Reaction

Bradsher, C. K. J. Am. Chem. Soc. 1940, 62, 486.; Bradsher, C. K. and Smith, E. S. J.
Am. Chem. Soc. 1943, 65, 451.; Bradsher, C. K. and Vingiello, F. A. J. Org. Chem.
1948, 13. 786.; Bradsher, C. K. and Sinclair, E. F. J. Org. Chem. 1957, 22, 79.

R AcOH
R

, Brandi-Guarna Rearrangement

> Blomquist Macrocyclization
(= Blomaquist, A. T. J. Am. Chem. Soc. 1947, 69, 472.; Blomquist, A. T. J. Am. Chem. Soc.

g~
(]

°)

1948, 70, 30. g Brandi, A. and Guarna, A. J. Chem. Soc. Chem. Comm. 1985, 11518.; Brandi, A.
0] Guarna, A. Tet. Lett. 1986, 27, 1727.
1. SOCI, H
coy 2 EtaN 400 oc  Me N Ph
HO.CZ "N\ V2 y ® 0O 4 |
2 3. KOH, EtOH Me—=N-0 Ph
@)
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/-\ Every Claisen Rearrangement except the Claisen Rearrangement

Claisen, L. Chem. Ber. 1912, 45, 3157.; Claisen, L. and Tietze, E. Chem. Ber. 1925, 58,
275.; Claisen, L. and Tietze, E. Chem. Ber. 1926, 59, 2344.

(3 #) Elbs Oxidation
Y% Elbs, K. J. Prakt. Chem. 1893, 48, 179.

o
FUJ\ R NZNOH FeSO,, heat NZ “OH
R?2 R?2
BONUS: Name the (many) variants. %+ Elbs Reaction
Me R1 R2 g Elbs, K. and Larsen, E. Ber. Dtsch. Chem. Ges. 1884, 17, 2847.; Elbs, K. J. Prakt. Chem.
OH 1886, 33, 180.
OMe ()’J§§b \]T,
//J§§b -(————— F%z —_— o @) Me
LU SN
"N e So®
20

BONUS: Draw the Saucy-Marbet Modification. o)

- Emmert Condensation

(%) Cloke—-Wilson Rearrangement
= " Emmert, B. Chem. Ber. 1939, 72b, 1188

Cloke, J. B. J. Am. Chem. Soc. 1929, 51, 1174.; Wilson, C. L. J. Am. Chem. Soc. 1947,

)\

69, 3002. ’ ’ ’ )
Ph Me  Hcl il Al- Hg
—_— OH + OH
NH 60 °C N/ Me | N | A
(+,~) Darapski Reaction BONUS: Name the associated reaction.
=" Darapski J. Prakt. Chem. 1915, 92, 297. (5 » Ferrario-Akermann Cyclization
0 = Akermann, F. Germ. Pat. 1910, 234.; Akermann, F. Germ. Pat. 1910, 743.; Ferrario, E.
R/YCO2Et NH2NH2 HN02 - NH2 Bull. Soc. Chim. Fr. 1911, 9, 536.
—_— |:{/\|)I\N|_|N|_|2 — COH Me O Me 88, AICl3
on 2 L = ]@E Ij
Me Me ea

..+ Dieckmann Condensation
=" Dieckmann, W. Ber. 1894, 27, 102.

CO.R NaOEt
CO.R ngcozﬂ

BONUS: Name the associated reaction.

Finkelstein Reaction
Finkelstein, H. Ber. Dtsch. Chem. Ges. 1910, 43, 1528.

R-X + X! ~——= R-X + X@

BONUS: What name is given to describe the inversion of a chiral center?
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(37 Flood Reaction (5 7 Forster Reaction

=

“ Flood, E. A. J. Am. Chem. Soc.
1933, 55, 1735.

5 O NH,OH
Raof R MOy RR CE ‘ CE
i i” ———> Si-R! NaOCI
| | s : NOH aOC N,

R R NH4X X

4 » Hugershoff Reaction

j ~ H. Hugerschoff. Ber. Dtsch. Chem. Ges. 1901, 34, 3130.
H. Hugerschoff. Ber. Dtsch. Chem. Ges. 1903, 36, 3121.

R< Re
NN NH, Z

H N

=

U Forster, M. O. J. Chem. Soc. 1915, 107, 260.

S,Br
/J§NH — R I />—NH2

y"\ ) Garst—Spencer Annulation BONUS: Name the associated reaction.

5 & Garst, M. E. and Spencer, T. A. J. Am. Chem. Soc. 1973, 95, 250.; Garst, M. E. and
Spencer T. A. J. Org. Chem. 1983, 48, 2442.

1. MGQSCH38F4 1 O
= NaHMDS 2 Cat /
T0| 2. PhMe, reflux

(v Gomberg—Bachmann Reaction
~ Gomberg, M. and Bachmann, W. E. J. Am. Chem. Soc. 1924, 46, 2339.

Me
N2 OH O
o6
O OMe
BONUS: Name the associated reaction.

42 dJeger Reaction
W= Jeger, O. Helv. Chim. Acta1959, 42, 1124,

©/\ 1. Hg(OAc), CE)
»
OH 2 NaBH,

~—, Kucherov-Deniges Reaction
( ) Kucherov, M. Chem. Ber. 1881, 14, 1540.; Deniges, G. Bull. Soc. Chim. Fr. 1898, 19, 494.

HgO‘HQSO4
O —

CHO

Me

HgSO4, HQSO4 Me Me
> 0

MeOH, H,0 O

. Leuckart-Wallach Reaction
@9 Leuckart, R. Ber. 1885, 18, 2341.; Wallach, O. Ann. 1892, 272, 99.

R!  HCONH, @mi N H

NS Yy

R2 O

BONUS: Name the reaction in which the ketone is replaced by
formaldehyde.

% o Hafner Reaction

U5 Konig, W. J. Prackt. Chem. 1904, 105, 134.; Zincke, T. H. Liebig's Ann. 1905, 338, 107.;
Ziegler, K. and Hafner, K. Angew. Chem. Int. 1955, 67, 301.

Xy 1. DNCB, heat
» ~ )
N 2. MeoNH, 0°C
3. NaOMe, heat, 4 days TS - Mannich Reaction
: """"""""""""""""""" T \® Mannich, C. and Krosche, W. Arch. Pharm. 1912, 250, 647.

+ COQ + H2O

O

: R 0 o) He o
: NH + + 1 4 ~ /\Hj\ 2
: R” HJ\H R\)LRQ \ 3

DNCB: 2,4-dinitrochlorobenzene

BONUS: Mechanism?

E R! R3 0O R! RS .
: : R R
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Marschalk Reaction
Marschalk, C. et al. Bull. Soc. Chim. France. 1936, 3, 1545.

O OH O OH
1. N3.28204,

NaOH, H,O/MeOH R
U 2009
2. 0
o)

o PR

H™ R

\O,0)

Nrd

Mattox—Kendall Reaction

Mattox, V. R. and Kendall, E. C. J. Am. Chem. Soc. 1948, 70, 882.
R1
R2 R1
2,4-DNPH R2
e
@) R3 /I/ij:
H @) R3

Br
2,4-DNPH = 2 ,4-dinitrophenylhydrazine

\O,
.7

Menshutkin Reaction

Menschutkin, N. Z. Physki. Chem. 1890, 5, 589.; Menschutkin, N. Z. Physik. Chem.
1890, 6, 41.
R2 © R2
4
R+ REX = X (R
R °R3 R" @ R®

(+ +) Mumm Rearrangement

\_/ 4

= Mumm, O. Ber. Dtsch. Chem. Ges. 1910, 43, 886.

R O O
/

@)
R1-N >=O —_— R)LNJLR2
R2 1
R1

BONUS: Name the associated reaction.

T o)

Nerdel Homologation

" Nerdel, F. Tet. Lett. 1965, 3585.; Nerdel, F. Tet. Lett. 1966, 5379.; Nerdel, F. Tet. Lett.
1966, 5383.; Nerdel, F. Chem. Ber. 1967, 100, 1858.; Badham, N. F. Tetrahedron

2004, 60, 11.

0 heat, Et,NBr 5% H»SO4

J + CHFCl + > >

RO

| —_— Cl /) ' )\F
0 0 O OI 2. quinol, heat Mo !

- Newman-Kwart Reaction

W=/ Kwart, H. and Evans, E. R. J. Org. Chem. 1966, 31, 410.; Newman, M. S. and Karnes,
i H. A. J. Org. Chem. 1966, 31, 3980.; Newman, M. S. and Hetzel, F. W. J. Org. Chem.
1969, 34, 3604.

S
NaOH (aq.)
| X Sl\ CI)LNRZ y@\ 0 A | X
X// O) NR, NaH or DABCO X// SJ\NRz X/\/ SH
NMP or DMF
200-300 °C
..+ Oppenauer Oxidation BONUS: Name the associated reaction.
W=7 Oppenauer, R. V. Rec. Trav. Chim. 1937, 56, 137.
OH Al(OiPr)4 0O OH
A
= +
R1J\R2 acetone R1JLR2 Me)\Me

., Reverdin Rearrangement

" Reverdin, F. Ber. 1896, 29, 997.; Reverdin, F. Ber. 1896, 29, 1000.; Reverdin, F.
Ber. 1896, 29, 2595. |

HNO,
|—®—0R — » 0N OR

oo Sarett Oxidation
&7 Poos, G. |.; Arth, G. E.; Beyler, R. E.; Sarett, L. H. J. Am. Chem. Soc. 1953, 75, 422,

°)

T o)
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cro + BONUS: Draw the Sarett reagent. e Vasella Reduction
OH s PY- O : Bernet, B. and Vasella, A. Helv. Chim. Acta 1979, 62, 1990.
I = )j\ ] N Cr- ] Bernet, B. and Vasella, A. Helv. Chim. Acta 1979, 62 2400.
R1 H R H : 'l\
' | Zn, NH X OH
NaCNBH
4 Speckamp Reaction OMe 5 /\‘/'\/NHZ
g Speckamp, W. N. Tetrahedron 1975, 31, 1437.; Speckamp, W. N. Tetrahedron 1978, A EtOH. reflux
34, 163.; Speckamp, W. N. Tetrahedron 1980, 36, 143.; Speckamp, W. N. Rec. Trav. HO "OH ’ OH

Chim. Pay Bas. 1981, 100, 345.; Speckamp, W. N. and Hiemstra, H. Tetrahedron
1985, 41, 4367.

HCO-H
OEt 2 O
/I/fl\>_ / — N

*‘-f Vasella—Bernet Reaction
= Bernet, B. and Vasella, A. Helv. Chim. Acta 1979, 62, 1900.; Bernet, B. and Vasella,
A. Helv. Chim. Acta1984, 67, 1328.

0 7
\\/ reh N 0 By CHO o
OBn 7z BnO—  MeNHOH 1o OBn
4> Story Reaction BnO O —3= BnO— >
Y= Story, P. R. J. Am. Chem. Soc. 1968, 90, 817.; Story, P. R. US Patent 1970 3,528,898.; BnO _ OBn : "'OBn
‘ Story, P. R. J. Org. Chem. 1970, 35, 3059. éBn
USO4 OMe \

=7 von Auwers, K. Liebigs Ann. Chem. 1924, 439, 132.

OH ¢
Br-@-o 1. ACl3, 100 °C
@) >
2.170 °C
Cl

. Wawzonek-Yeakey Rearrangement
(= Ash, A. S. F. and Challenger, F. J. Chem. Soc. 1952, 2792.; Wawzonek, S. and

~~) Aaquick aside.

Irma Goldberg is the only woman unambiguously
recognized with her own named reaction... And it's

: Br
. usually justlumped in with the Ullmann condensation.

- Elizabeth Hardy discovered the Cope reatrr.
- Rosa Lockwood's sole paper was the discovery of

o)

@)
H,0, 00 /O
> ~O
OOH then heat

the Nicholas reaction. Acc. Chem. Res. 2011, 44, 311. Yeakey, E. J. Am. Chem. Soc. 1960, 82, 5718.
""""""""""""""""""""""""""""" o) o)
_—. van Alphen—-Huttel Rearrangement )L'V(ge\NMe )L M
-
J van Alphen, J. Recl. Trav. Chim. Pays-Bas 1943, 62, 485.; van Alphen, J. Recl. Trav. Me N'@ heat Me N~ €2

Chim. Pays-Bas 1943, 62, 491.; Huttel, R., Riedl, J., Martin, H., Franke, K. Chem. Ber.
1960, 93, 1425.

+ ) von Auwers Reaction BONUS: Name the associated reaction.

MeO,C ACOH o
Ph N — 2
heat ~.
Ph Ph
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4 o Wessely Oxidation

Wessely, F.; Lauterbach-Keil, G.; Schmid, F. Monatsh. Chem. 1950, 81, 811.; Wessely, F.

and Sinwel, F. Monatsh. Chem. 1950, 81, 1055.; Metlesics, W.; Wessely, F.;
Budzikiewicz, H. Monatsch, Chem. 1958, 89, 102.; Wessely, F. and Budzikiewicz, H.
Monatsch. Chem. 1959, 90, 62.

OAc

R2 Pb(OAc), ~_R?
—» Rt
AcOH XX o)

OH

)

°)

. Widequist Reaction
"~ Widequist, S. Arkiv. Kemi. Mineral Geolog. 1937, 12A, 22.; Widequist, S. Arkiv. Kemi.

Mineral Geolog. 1945, 208, 12.

R2
CN

CN

Br O

KNen ¥ all

CN R "R?2

Kl
+

NC NC

CN

m

°)

, Willgerodt—Kindler Amination
~ Willgerodt, C. Ber. Dtsch. Chem. Ges. 1887, 20, 2467 .; Kindler, K. Liebigs Ann. Chem.

1923, 431, 193.

Sg NH,OH o)
R Me >
| P py., 160 °C NH.,

7 N\ |

) Wuyts Reaction

1930, 39, 58.

SH '\N"e H
S 0

BONUS: Name the associated reaction.
Wuyts, H. Bull. Soc. Chim. Belg. 1929, 38, 195.; Wuyts, H. Bull. Soc. Chim. Belg.

c

°)

ok

Zinin Rearrangement
Zinin, N. J. Prakt. Chem. 1845, 36, 93.

AT O
H,0, EtOH

o~
[

»\ Zinner Reaction

= Zinner, G. Angew. Chem. 1957, 69, 204.; Zinner, G. Angew. Chem. 1957, 69, 480.;
Zinner, G. Arch. Pharm. (Weinheim) 1960, 293, 42.

Me Me Me
1. EtsN
SO,CI 3 SO,ONH
oLl HON=< 3 2 2
OEt 2.HCIO,
Me Me Me Me
Named Reagents, Solvents, Intermediates
Y 4:4:1 Q@ 0
R~ “R THF: Et,O: t
N »0: pentane WLOMe

Arduengo's Carbene
Acc. Chem. Res. 1999, 32, 913.

Trapp Solvent
Chem. Ber. 1966, 99, 680.

Nazarov Reagent
Org. Lett. 2002, 4, 1091.

0 O o
Né\NJLN/‘\N IN>=O
= = R™

Staab Reagent Leuch's Anhydride

Ber. 1906, 39, 857.

1 Parting thoughts:

: * Are there any modern reactions that will achieve "name" status?

. * Are there any classic named reactions that will lose their status as
they fall out of fashion?

Primary resources.

Baran Lab Manual, Danishefsky Required Reactions

Hassner, A. and Namboothiri, I. "Organic Syntheses Based on Name
Reactions" (2012).

Kruiswijk, E. "The comprehensive e-book of named organic reactions and
their mechanisms" (2005).

Li, J. J. "Name Reactions: A Collection of Detailed Mechanisms and
Synthetic Applications" (2009).

Kurti, L. and Czako, B. "Strategic Applications of Named Reactions in
Organic Synthesis" (2005).

The World Wide Web.




