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I=MT ped : 1.62 + 0.08% : C
| 1.17 £ 0.17¢
ﬂq-MT bh 6.77+027 5.20+0.13 44£1.0 .
- 1,4-DMT bh 5.46+0.96  8.47 +0.41 09t 0.6 |
| peri  6.48:0.12  2.26¢%0.03 3.1 0.3 ; /f_a_ L/ K=
& =M peri 1.6 < : :
T QW -DMT bh 6.78 £ 0.15  6.36 + 0.07 1502
9.0
22

TMT bh 6.89+1.14 .06  0.30 0.7+0.4
peri 8.36 + 0.18 .24 £0.03 1.4+0.2

% Error is 2.50. ® Value above 147 K. € Value below 147 K.
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Dt B ARLE (BW-2) . ‘_ww%f,c@?'zl’%m
ER] ML B A KRNI BRLIVAL >

THh.

%., IE-Z Intra- and Intergroup Energy Differences between the
- Transition and the Ground States for the bh Methyl Rotation o
Calculated by the CNDO/FK Method®

G~-MT G.10-DAT 130T  TMT r

bh Me 2.63 2.90 3.24 3.90
peri C-Me 1.94 2.01 L
peri C-H 3.18 350 2.47 2.77
bh Me---peri C-Me —-0.46 —0.69
bh Me---peri C-H -1.41 —1.47 -1.13 -1.13
bh Me--others 2.07 191 2.06 1.81
others -0.92 -0.99 -1.08 -0.87
total 5.55 5.85 7.04 7.80
obsd 5.20 6.36 8.47 9.06

@ Energies are given in units of kcal/mol.
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oo /FK mStH ké 3 EE R IS ERLE. 2

I=-MT 1.3-PmT
! @2

A w49

0
P Me
wr 1e2
1.62 Me denoo 109 2,26 Me

3 0.03 3 exp = 0.02

exp

g = 0.09 4 unr 0.52
3 capo ~ 0-04 3 noo - 0.79

1&-PMT @

L e
A T

1.65 Me dc?oi) 2.65

-g Experimental barriers of peri methyls and the differences
pe
among them: the experimental value (A, .,) and the calculated values

by the MMI method (Ayy) and by the CNDO/FK method (Acnpo)-
Energies are given in units of kcal/mol.

rﬂm—‘e A schematical illustration of the transition state conformation |
for peri methyl rotation in TMT
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Steric Energy Differences between the Transition and
the Ground States for the Peri Methyl Rotation Calculated
by the MMI Method

steric energy? difference  |-M7T  |4DMT \4-bm7 TMT
bond stretching 0.08 0.10 0.22 0.22
angle bending 0.67 0.72 155 1.88
torsion 0.00 0.00 0.00 0.00
vun der Waals 0.60 0.62 0.87 1.04
others? -0.01 -0.01 -0.02 0.00
total 1.34 1.43 2.62 3.14
Grouped van der Waals®
peri Me---bh C-Me, C-H 0.55 0.56 0.63 054
obsd 1.62¢  1.65 226 2.4
1.17¢

‘a Energies are given in units of kcal/mol. ® Sum of stretch-~
bend, torsion-bend, and dnpole energies. € Intergroup terms of
van der Waals energies. ¢ Value above 147 K. € Value below
147 K.

?_im q’ Intra- and Intergroup Energy Differences between the
Transition and the Ground States for the Peri Methyl Rotation
Calculated by the CNDO/FK Method?

1-MT  13-IMT 14D4T  TMT
peri Me 0.60 0.72 1.18 1.67
bh C-H, C-Me 0.96 099 2.09 247
peri Me--bh C-H,C-Me —0.45 —0.43 —045 —0.33
peri Me---others 0.53 0.36 0.64 029
others -0.26 —022 —0.18 —0.03
total 1.38 1.42 328 4.07
obsd 1.62%  1.65 226 224
1.17¢

@ Energies are given in units of kcal/mol. ? Value above 147 K.

€ Value below 147 K.
T abhoe.
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7 iﬂ_ 5 Best-Fit Parameters of the T, Data
o -13

10°K, s E,, kcal/mol

10
q- —MT 677+ 0.27 5.20+ 0.13 4.4 +

. Q.0-DAT 6.78:0.15  6.36:0.07 15+
CQT] 17.35:041 642:016 12
By 552:013  6.08:008 238

¢ Error is 2.5q. Ny
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PPM From THS

PPH eron TMS

A
l’ﬂ m_‘ n 3¢ spectra in 1, 8-dimethylnaphthalene (a) With-
out magic-angle sample spinning. (b) With magic-angle sam-

mm 18 Be spectra in 1,4,5, and 8-tetramethylnaphthalene,

(2) Without magic-angle sample spinning. {(b) With magic-angle

ple spinning. sample spinning. The origin of the peak marked with  is un-
known at present,
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£1 -9

B¢ Chemical shifts in CDCly solution and in the solid state (ppm from TMS).

Protonated carbons

Noaprotonated carbons

in CDCl; solids Assignment in CDCly solids Assignment
1.SVmMV  126.1 127.2 c-2,8 134.5 135.5 c-1,5
125.1 126.0 Cc-3,17 132.5 133.6 c-9,10
122, 2 124.0 C—4,6
19.7 20.1 Me
|d-pMN  120.2 130.1 c-2,7 135.2 137.6 c-1,8
124.8 126.1 c-3,6 132.9 133.9 c-9
127.7 128.8 c-4,5 135.4 136.5 Cc-10
25.6 25,9 Me
TN 128.8 131.3 c-2,3,6,7 135.3 136. 6 Cc-1,4,5,8
26.3 27.6 Me 133.8 : c-9,10
BN 125.4 1974 119.8 121.8 c-8
125.8 131.2 131.1
128.9 135.2 136.2
129.2 136.5 137.5
130.8 132.7
133.3 134.8
26.0 28.3 Me
CON 124.9 130.1 129.5
125.8 126.3 131.6 131. 9
127.5 134.9 135.1
128, 3 136.3 136.6
128.8 129.5
130.5
25.7 26.9 Me
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M-2-0~4) T, 2FRHy . 2] TR ) RT

f/,;%j—fbh&Nﬁ} fi}éf—ién&wfbﬁ & ié z T m 4 /V%éz EJ

ZTEEGUE. TMN I D3 T o 5289 #Ras
3 L4 V) BFashy BBHE> 20130 Lk
Ao hs i, HEBE A BRTEE b 2 97
ERTITHA ZL AL, TNV o Tjiz 2489 H'(-4)
ERNT BT L E R RT-0 cALE.
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o5

13C

chemical shifts in the solid state

(in ppm from TMS).®

Methyl Other protonated Nonprotonated
carbons carbons carbons
M P 28.9 126.6(C;,C2,C5,C4,C7,Cq) 129.3(Cy4a)
129.3(C3,Cq,C10) 133.1(Cs,Cs4p,Cga»Ci0a)
DMP 21.2 126.7(C{,C2,Cq) 129 S (C4a)
23.1 128.9(C3) 135.8(C4,Cq)
M = 23.2 37 0(Cq) 134 .3(Cy)
124 0(C,C3) 140.5(Cu)
127 1(C2,Cs,C7) 144 .6 (C42,C8a,Caa)
128.8(C3)
DME 27.0 39 7(Cq) 133.6(Cyq)
124 65(Cy) 141 .5(Cyn)
127.9(Cy) 146 .2 (Cq,)
131.4(C3)
MEQ 21 3 119.7(Cy) 134 .4(Cy,Csa,Cap)
22.9 123.6(C{,C5,Csg) 142 .0 (Cg,)
127 5(C7) 145 6(Cgq,)
130.1(Cyp) 194 7(Cq)
134 4 (Cgq)
136.9(C3)
26 1 121.2(Cy) 134.0(Cy)
DMFO 122.7(Cy) i35.5(C4a)
123 7(Cy) 137 0(Cq4a)
130 1 (Cp) 144 .8 (Cqy)
139 9(Cy) 194 6(Cgq)

2Tentative assignments are given in parentheses.
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