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-Sigma substituent constants

From benzotc acid

From acetic
acid

Mela substients

Pura substilignis

T a, a*
—~NHMe —0.30 — (.84 ~ (.81
—CHzSiMCn -0.17 —0.27 =31
—NMea —-0.15 =183 0.3
—{=Bu - 0.09 =0.15 - 0,30
— Me —0.06 - 0.14 0.00
—NH-OH - 0.04 =034 0.30
—NH-CO- NI, -0.03 ~0.24 131
—NH-NH: —-0.02 -055 0.40
| 0.00 0.00
—NH, 0.00 ~0.57 0,62
—CsHs 0.05 -0.01 0,75
—QOMe 0.11 ~(.28 |.81
—NH-COMe 0.12 —0.09 1.40
—OH 0.13 -0.58 1.34
—SMe 0.14 0.00 1.56
—SH 0.25 0.15 1.68
— Ny 0.27 0,15 262
—(CO-NH. 0.28 0.31 1.68
— 0 - OMe 0.32 0.39 2.00
—CO-0H 0.35 0.44 2.08
—CHO 0.36 0.44 2.15
—COMe (.36 0.47 1.81
SOQCK, 0.36 0.33

—8CGFq 0.38 0.50 2,75
—F 0.34 0.06 3.21
—(l 0.37 0.24 2.96
—Br 0.39 0.22 2.84
—1 0.35 0.21 2.46
—0:COMe 0.39 0.31 2.56
—CCly 0.40 0.46 9.65
—SCN 0.41 0.52 3.43
—CF, 0.46 0.53 261
—SQ:NH. 0.46 0.57 92.6!
~CN 0.62 (.70 3.30
—S0.:Me 0.64 0.73 3.68
—NO, (.74 0.78 4,25
—850.CF, 0.76 0.95 4.50

. fons

b~=5" - 0.36

p—CO0,- 0.09 -0.05 - UG

"—NH; 0.67 (.53 5. 76

F—NMe,* 0.99 0.96 1.5%

112
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In general, the relative rates of closure for rings of varying size follow the order:
3>5>6>7>4, 8 and larger, or intermolecular reactions.**** The accompany-
.ing examples indicate the very large differences in reaction rates which are observed
in the formation of various ring sizes; the very high rate of closure of the three-
membered ring accounts for the successful formation of the cyclopropyl derivatives
illustrated under mild conditions from relatively weakly acidic active methylene
compounds. The fact that four-membered rings are produced at a rate comparahle
to that of intermolecular alkylation reactions requires that they be prepared under
carefully controlled conditions®3 to minimize the formation of acylic products.

(CH3) ,c0%®

(CH3) ;COH,
26°

—
X{CH;); CH(CO,CzHs)2 (CHz)n C(CO,CaHs)2
S

X n Relative rate of formation
a 2 >B600,000
Br 2 >600,000
o 3 1
Br 3 65
R 6200
Br 5 370



