tiomns reRiggdiioNBeivanie interinediney

NH,
NH,
KNH,
—> .
NH,(liq) 4 1:1 ratio
-10°C
H, H;
NH,
H,C H,;C NH,
KNH,
_— + ~1:1 ratio
NH, (liq)
-10°C
Cl NH,
s NH,
KNH,
E—— + +
NH; (liq) N -
H,C -10°C H,;C 3 H,C
Cl
H,C CH,
KNH, .
- No reaction
NH; (lig)
-10°c
Cl
NH,
NH (hq) @
-10°C

1:1 ratio



Possible explanation to account for
experimental observations

HAT O\ .
@[” * NH; NH, O\ .

Cl : Cl:

p T @Cl (an expanded octet)

Cl:

Z

NH,
Cl: + NH, —>» O + :'gf.l:
NH,

NH,
@ + NH;, —» @ + NH,
..U H



The substitution reaction proceeds with
fluorine instead of chlorine. Whereas an
expanded octet is not possible for fluorine, an
expanded octet intermediate is not likely

Mass spectral evidence indicates that chlorine
is not present, and that the mass of the actual
intermediate is independent of its origin.




T

1

-+ A one-step concerted reaction (E-2)

+ A two step reaction that proceeds via
a carbanion (E1CB)



BENZYNE FORMATION VIA ELIMINATION

Experimental Observations:

1. When Z = I, Br, or Cl (below), k H/ k =5-6 : not valid for Z = F.

D

2. The rate of reaction depends on the nature of the leaving group: kI >k r> k >>k

B Cl F
Plausible Explanation:

E-2 Pathway: \)H k) . Q + Z° + H-base

base
GZ (benzyne)

When Z =1, Br, or Cl but not F, loss of the leaving group and hydrogen abstraction can
occur in concerted fashion.C-H bond cleavage occurs in the rds consistent with the
observation of a primary kinetic isotope effect.

H<—7 .

fast
. base 7

+ H-base
E,CB Pathway:

-7
slow
y4

(benzyne)

When Z = F, the greater acidity of the ortho hydrogens and the greater strength of a C-F
bond relative to C-I, C-Br, and C-Cl favor carbanion formation.



B THDDS OF GhENERATING BENZYINES

1. Dehydrohalogenati

o)

2. Elimination from organolithium
or organomagnesium precursors

3. Loss of neniral leaying sroups

4. Photolytic and/or Pyrolytic
methods




2a.

2b.

3a.

3b.

X, =~
S

C[ _HNO,
COOH

NH
@SOZH

=0

N

\

/

V/
O/

@i

strong
base
(-HX)

=L, —

stable at low
temperature

Warm
COOH

800 C

benzthladlazole
dioxide

O

)

F
O/ - - ©| + LiBr + LiF

©| + MgFI

600°C

©| + N, + SO,



Tyyicafﬁmzyne Reactions

Nucleophilic addition reactions

NH, NH, NH,
only addition product
NH NH
Br 3 X 3

NH,

Br Br
©/ CH,0H O(SS%) + (15%)
C,Hs0

OGH;

N, CI” H
@ — ©|+HC1+C02+N2—> @[
COOH Cl
Cl
@[ —> ©| +CO, + AgCly
COO Ag




Txpica(ﬁenzyne Reactions

dlecirgonilic acditign eeiieilons

CH;CH, - CH,CHj

A B B(C,Hs),
\
‘ + B(CHs); —> Q?H2 —> @ + H,C
*  CH, H



Typwa(fBenzyne Reactions

/“ paddifion renctior

7 N
| —> | | dimerization
N y
CQ N |© — > Diels-Alder

(|36H5

C
N (|: N
| Q. — ™ N: 1 3-dipolar addition
o /

b :

<)

)

benzonitrile 5-phenylbenzoxazole
oxide
GoHs
©| (‘ “ —> ©( N:  1,3-dipolar addition
phenyl 1-phenylbenztriazole

azide



