10 Obscure Name Reactions



Whiting Reaction
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Dakin Reaction
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Ortho-phenols speed up reaction via stabilizing intramolecular H-bonding
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An example of synthetic use:
A New 5 step 33% yield synthesis of an
L-DOPA derivative

OH OH
CHCl,
(tBuO,C),0 6eq NaOH KQCOS/BnBr
EtsN B} 2eq H,0O H |3/ Me
dioxane/ H,O A4 h 71%
CO,H 92% CO5H 54% CO,H CO-,H
H,N NHCO,Bu NHCO,Bu NHCO,Bu
OBn
OH
1) 2.5eq 30% H202
B 4% (PhSe)2
~ " CH,ClL, 18 h
COH %) NH,/ MeOH/ 1 h
NHCO,Bu 78%

J. Org. Chem., 1997, 62, 1553



Roush Coupling

«__ mBuli, KIOBu, THF
X 78°C-=>50°C

n-BuLi, KIOBu, THF
-78°C-->-25°C

CO2'iPr
C{ o 'COQ'iPr OH
B .
Rs — ./ 0 R1)>/\
] @) R3 ﬁz
Ro Generally 80%-90%
DE~>90%
EE~60%-80%
1) (iPr)sB, -78 °C GO-iPr
K*  2) HyO*, Et,0 0 o
, 1CO,-iPr >98% E
© _ 3) DIPT, MgSQO4 B-
=, >
70-75% ~=—~"0
1) (Pr)gB, -78 °C Oz-iPr
K+ 2) HzOf, Et,0 O L ]
O, 3) DIPT, MgSO, B g CO2Pr 999, 7
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0,1Pr
0
” COIPE

JPr 0,IFr
o : Mo~~~ ; E0,IPr F/\_/fxf‘-m,wr
Me
(R,A)-1 (R.R)-2 (R,R)-3
8, A=nCgHs
(RR)-2 or (R,R)-3 ji/\ j"}/\ i s
RCHO a7 + R g, R = CgHyy
wiuene, -73-.*{: e & 2, R = TBDMSOGH,CH.
4h molecular sisves f, B = Me,C-
a 9 10 g. A=nCiH..CH=CH
R, R = CeHg
isomeric anti:syn
entry RCHO reagent purity reaction time (yield)** (9:10)° 9 10
I 8a 3 99.4 3h(B7%) >99:1 BRCM.e -
2 8a 2 96 - 97:3 84Ce -
3 8a 2 94 3 h (90%) 95:5 B6C -
4 8a 3 >99.6 6 h (70%) 1:>99 - 7IMS
5 8a 3 98 6 h (80%) 3:97 g2Ms
6 8a 3 98 9 h (69%) (=95 °C)* 3:97 - 86™
7 8b 2 99 3 h (86%) >99:1 84< -
8 8b 2 - 3 h (89%) 93:7 g5M -
9 8c 2 - 4 h (84%) >99:] g85¢
10 8d 2 99.3 3 h (94%) >99:] B6CA ~
11 8d 2 94 3 h (85%) 96:4 §7CH -
12 8d 2 98 4 h (100%) (-95 °C)# >99:] 91¢ -
13 8d 2 99 I h (96%) (23 °C)* >99:] 46C -
14 8d 2 99.3 3 h (87%) (Et,0) >99:] 77¢ -
15 8d 3 99.3 3 h (88%) (THFY >99:] 70¢ -
16 8d 2 99.3 3 h (87%) (CH,Cl,) >99:] 62 -
17 8d k} 99 6 h (90%) 2:98 - g3M
18 8d 3 97 6 h (91%) 6:94 - giM
19 8e 2 98 4 h (71%) =08:2 gsM -
20 8e 3 98 4 h (68%) 2:298 - T2M
21 8f 2 99 6d(41%) 95:5 73¢ -
22 8f 3 99.5 7d (66%) 1:>99 - 70¢
23 8g 2 99 4h(91%) >99:] 74¢ -
24 8g 2 - - (Et,0¥ - 67¢ -
25 8g 2 - - (THFY - 65¢ -
26 8g 3 98 6 h (83%) 3:97 - 62M
27 8h 2 99.3 3 h (91%) (THFY >99:] 66CPE -
28 8h 2 96 3 h (94%) 96:4 6P -
29 8h 3 99 6 h (94%) (THFY 2:98 - 55P
30 8h 3 98 6 h (90%) 5:95 28°
31 8h 3 - - (Et,0)y - 25%




Gyrob Fragmentation
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carbonium R R
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While ample evidence intially existed for the first two mechanisms occuring regularly,
the carbanion 2-step mechanism was confirmed by experiment later
Carbonium:
Favored by good leaving groups, ex I>Br>Cl
(kinetics of elimination are coherent with the homomorphous haloalkane
suggesting a formal ionization; however the amine is more slow to react
than the alkane)
Synchronous:
Faster Reaction rate than the Carbonium mechanism as heteroatom
bears pos. charge. Thus favorably substitutionaccelerates reaction.
The reaction is concerted and requires an extended antiperiplanar
arrangement of the amine and nucleofuge in space. However, sterics
can make some of the reactive conformations inaccessible.
Thus inaccessible coformers react via a carbonium.
This acceleration in elimation by a synchronous mechanism is called
the frangomeric effect.
Carbanion:
Generally the first step is reversible, with the ion being favored if
the negative charge is stabilized while the nucleofuge remains attached.
Thus this reaction is analogous to E1qg



Tet. Lett. 38 (19) 3469

1a R= DGHE%D
3 R=0
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Proposed mechanism for Grob
Fragmentation

MeOH 7 1N HCI 4:1
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Scheme. A plausible reaction pathway for the conversion of 1a into 2a
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Tishchenko Reaction

@) @)
)J\ MCls - )J\
R H R OCH,R Classic Tishchenko Reaction
)OL Cp,Nd(SiMey), )CJ)\
R H R OCH,R Lanthanide Variant
O M(OR),, NCI, i
R™ "H Cly R” “OCH,R

10-90% depending on reaction conditions

Adkins and Child hypothesize the reaction takes place with the metal orienting
and directing an auto-oxidation-reduction reaction as is seen in glyoxal (JACS47, 804).



[ anthanide variants

R,CHO
R, 15%Sml, R

JACS 112, 6447

Yield: 82-96%

O @)

)J\ 1% CpQNd(SIMe3)2 )J\
R™ "H g R™ "OCH,R

Yield: 80%-quantitative

Tet. 52, 4291



[.anthanide Data

JACS 112, 6447

O
OH
\('\/U\ quvqo \H\;\
155':1 mlz

R, R, yield,” % anti:syn
1a n-Hexyl Me 96 >99:]
n-Hexyl Me,CH 95 >99:1
n-Hexyl Ph 94 >80:1
1b Me,CH Me 85 >99:]
Me,CH Ph 99 >99:1

“1In all experiments 4-8 equiv of RyCHO was employed. Reaction
temperature of —10 °C (30~45 min) was employed. ®Isolated yields of
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R,
Me Me Me Me
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R, R, yvield,” % anti:syn
3a Et Me,CH 95 >99:1
3b Me,CH Me 85 >99:]

?See Table I, ?See Table .
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OH © OH
Me\’)\/u\ﬂ R.CHO Me : .
3 ' 15% Smip : !
Me Me Me Me
5 6
R, R,* yield,? % anti:syn
Sa Et Me 86 >99:1
5b Me,CH Ph 95 >99:1
9See Table [. ¢See Table 1.
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Tet. 52,4291

Table 1. Dimerization of Monoaldehydes by Lanthanoid-catalysts.

1 mol%
Cat, EL
R-CHO
benzene, Temp., 3 d R DJ\H
Entry Aldehyde Cat. Temp. (*C) Yield (%) Entry Aldehyde Cal. Temp. (°C) Yield (%)
1 Ph-CHQO A R.T. B8
g MeD—@—CHG B 60 g5¢
2 @GHO A 60 31
10 @—CHD B 60 quant
3 'Bu-CHO A 60 46
= b
5 N=G—®GHD B RT 986 12 'Bu-CHO B 60 quant
6 C'@GHD B R T gaC 13 @‘CHD B R T 95
14N= -@—cm} ¢ AT 700
7 F—@—CHO B RT. a5
15 @-cn—m C 60 B4 ©
8 Me@-GHD B B0 gg C
3 A = Cp*aNACH(SiMea)p. B = Cp™pLaCH(SiMesly; € = La(O'Pr)s ; Pin 24



Nysted Reagent/Reaction

()

JO..
Zn" Zn

O
)J\ k Zn) > J‘\
R™ H BF5;OEt, R

THF, O °C to RT

This commerically available reagent 1s capable of methyenylation
alone or in concert with TiCl,. While information on the reactivity
of the reagent exists, the mechanistic basis of its function has yet to
be elucidated.



Methylenylation 1n aldehydes

Table 1. Methylenation of dodecanal 2a with Nysted Reagent /
BFE‘[]ETEQ

In methylenylating chiral
aldehydes, complete

entry BF4+OFEty (mmol) 3ab Recovery of 2a

e

1 = 68% 9%, / ,
2 0.05 78 7 retention of the chiral center
3 0.1 83 5 : :

7 i i : 1s seen. Further in cases

5 0.5 85 ! with a ketoaldehyde, the

21 (1.0 mmol), 2a (1.0 mmaol), THF (7 ml). bThe yields were aldehyde IS methylenylated

determined by GC analysis (Silicon OVI17, 025 mm x 60 m, 200 eXCluSively
°C) using dodecane as an internal standard )

D =
Nysted Reagent 1/ BF4+0EL jﬁfﬁ
S e el
N-GyyHag H THF. 0 °Ctort. n-CiqiH25 =
2a 3a

Synlett, 1998, 313-15



Cont’d

Table 2. Methylenation of Aldehydes 2 4

eniry 1 {I'I'Il'l'lﬂ-l}h Aldehyde Product Yield
| 1.0 2c 3¢ 065
2 1.0 2d 3d 6HF
3 1.0 2e et 6o
4 1.3 2e JeC 82
5 1.0 2f 3¢ d 50
6 1.5 2f 31 d 97

a) A THF solution of aldehvde 2¢-d (1.0 mmol)} was added to a
mixture of commercial Nysted reagent, BFy-etherate (10 mol%) and
THF. b} Mol equivalent of Nysted reagent corresponding to one
equiv of aldehyde, two Zn-CH>-Zn unit were applied to one
carhonyl group. ¢) No racemization of a stereogenic center was
observed. d} Ketone was not methylenated



Addition of TiCl, salts

Table 3. TiCly- and TiCly-Mediated? Reaction of Nysted Reagent (1)
with 2-Dodecanone (2h) b

entty 1 {(mmol) Mediator (mmol) Olefin 3b  Recovery of 2b

I 1.0 none <|% =99%
2 0.5 TiClyg (0.5} 54 30

3 0.5 TiClg (1.0} 64 33

4 (.75 TiCl4 (1.0} 91 I

5 1.0 TiCly (1.0} 89 nd*©
G 0.5 TiClq (1.0} 57 34

7 (0.5 TiCly (2.0) 42 54

8 0.75 TiCl3 (1.0} 78 3

8 1.0 TiClz (1.0} 73 10

aTiClg-mediated reaction: 2b (1.0 mmotl); TiClz-mediated reaction:
2b (1.0 mmol), B F3*0Ety (0.1 mmol). bThe yields were
determined by GLPC analysis (Silicon OV 17, 0.25mm x 60 m, 200
°C) using dodecane as an internal standard. ©Not detected

@  Nysted Reagent 1/ BF3*0Et; CHg
- iJL.

n-CygHay EEHS TiClp, THF, 0 °Ctort.  n-CygHpy” CHg
3b



Cont’d

Table 4. Methylenation of 2-Dodecanone (2b) with 1 in the Presence
of BF3*OEt; and TiCl,?

entry 1 TiCly 3D Recovery of 2b
| 1.0 mmol O mmol (e >094;
2 1.0 1.0 60 33
3 1.0 2.0 96 <2
< 0.75 I.5 86 3
3 0. 75 2.0 94 I
6 0.6 1.5 32 13
T 0.5 1.5 74 10

42b (1.0 mmol), B F3*OEty (0.lmmol) bThe yields were
determined by GLPC analysis (Silicon OV 17, 0.25mm x 60 m, 200
“C) using dodecane as an internal standard



Cont’d

Table 5. Methylenation of Various Ketones 2 with 1 in the Presence
of BF4*OEi; and TiCl,3

entry Ketones 2 TiCl, Products 3 Yield
1 2g 2.0 3o 99%
2 2h 2.0 3h 76
3 2i 2.0 3i 38
4 2j 2.0 3j %]
N 2k 20 3k vy
6 21 2.0 31b 86

4Entries 1-2: 2 (1.0 mmol), 1 (1.0 mmol), BF3*OEt> (0.1 mmol};
entries 3—8: 2 (1.0 mmol), 1 (0.75 mmol), BF3*OEt> (0.075 mmol).
BNo racemization was observed

Mysted RHeagent 1 / BFg*OEts

CH
(1.5 mmol) (0.15mmol} "™
CH3CO~(CHy)s~CHO L9 L.
TiCl,, THF. 0 °Clort,  © 120 (CHz)g=CH=CH,
2f (1.0 mmol) (4.0 mmol) o




Majetich Cyclobutane annulation
Messiﬂ R

Fluoride 10n confers an anti orientation of the silyl alkene through
kinetic control, lewis acid confers a synclinical orientation and
formation of cyclopentyl and cyclohexyl adducts. This reaction
depends on the construction of an 8-TMS-1,5-octa-diene moiety,
followed by treatment with fluoride. Yields can range from 30%-65%
depending on the context.




Grieco, Synlett. 1997, 493-94
Endiandric Acid

H
0.3M in DMF 7
5.0 eq HMPA “ﬁ
0.2 eq Bu,NF Ph— _H Ph
4A mol sieves
65% HO,C H
100% ee ° Endiandric Acid

This remarkable ee 1s possible as fluoride induces o anti ring closure,
and H, and H, would provide steric clash to give the opposite
stereochemistry at the carbon B3 to the acid group.



Grieco’s synthesis of Endiandric Acid

Ph x._Ph
| TIPSCI
@) LDA, THF LiAIH, OH DMAP
> > H imidazole
tFPhAAE o -
H
HO
X _Ph X _Ph
SOCl, 1) KoCO3 |
10mol% DI\/lAP 2) MnO, H
Me,NOAc |\\ “
H
TIPSO H TIPSO

“Cl OAc



10mol% TFA
LiClOy,
or
TMSOTf

1) DMSO, (COCI)
2) Seyferth's rgnt

Ph




0.3M in DMF

5.0 eq HMPA
0.2 eq BuyNF
4A mol sieves

H 1) TrisyINHNH, H
1) Catecholborane - 0.3 eq p-TsOH -
cat. RhPPh3Cl 10eq MgSO,
2) NaOH, H,O,o H Ph 2) LDA
O
HO H HO

HO,C H
Endiandric Acid



Carbon Ferrier rearrangement

OAc

('j:OAc \/\SiMeS A~ OAC

| BF, OEt, Q

O" "OAc MeCN v 0" OAc
-

% Tict, H JOC, 1997, 6985
Co R N SiMe,, | LR
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5 & )\\r'ﬂﬂ; = .-Dac K—;F"\_!‘_,-'Gﬂt
yiald (%) f § g i
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CH,S¢ 98 3 ¥rp@eAcywi E |
= SX¥=aQAc; 8H = I
d CH,CH_CH 82 Qe
=23 o Cde " Ac HMCL
et L = =
Me >I DAC = =
/Q/ \‘(,-3 /j\ﬁil s ] H
It | |I '|i-‘: - | 1
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sl . 1 H Hﬂfﬁ Z\a& ke " oa
g H H o —— Ak
Sy g MAc 9 ¢ 30 ]ﬂm: R
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Danishefsky JOC, 1982, 3803, JACS 1987, 2082



Fritsch-Buttenberg Wiechell

OMe OMe
0 |
é 1) t-BuLi
Ph+ >— 2) H
c” H WO 7

Bull. Chem. Soc. Jpn 66, 1866 H

Br Br
| n-BulLi

Bu Bu



Mechanistic Satiation
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Buchner-Curtius-Schlotterback
O

H R, -
+
A N, Rko RJ\( |

Ro

What 1s the mechanism of this reaction?



Mechanism of the Buchner-Curtius-
Schlotterbeck reactgon
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