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prominent T—7* transition. The shift is attenuated compared to planar

X

conjugated systems.  Extended TTPC systems occur as mlxtures o;
atropisomers with very similar energies. © 1998 Elsevier Science Ltd. All rights reserved.

Connected, perpendicular, multiple, pi systems, such as 1, are described as twist-twist,

pi conjugated, TTPC. As the twist angle, 6, moves into the 85-95° range, new opportunities

appear for orbital mixing. These replace the lost pi conjugation as the p orbitals flanking the

connecting sites become orthogonal. Related systems with this general feature have novel

properties: sudden polarization'”

. . 3 t-Rus \
and  twisted intramolecular _\ 8 7 [ \ |
charge transfer, TICT.” This = E4\ = W\@
. . 2, n=1
study describes the systematic 1 tBu 3’ n=2 t-Bu\ t-Bu /n

extension of 1 to 2 and 3, with
five and seven perpendicular pi systems, respectively.

No suitable, simple models of TTPC exist. Although ortho substituents on

inc tetraphenylporphyrin,” have the correct geometry,
but their complexity and large size make a systematic study difficuit. Some other stilbenes are

locked into the TTPC geometry by bulky groups®' or cyclic structures.'® The discovery of
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1, rigidly locked in place by tert-butyl groups,"”'' presents a structural motif for an
exploration of TTPC systems
Roth notential rontes 1) and 2) helow tn extanded ctilhenee 2 and 2 amnlaved t
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McMurry reaction.'”" This reaction proved useful preparing 1." Route 1) would provide 2
in two steps from commercially available 1,4-dibromobenzene, 4. Although diketone 5 was
quantitatively prepared from 4, cross-coupling of 5 failed to form 2. The bright red
coupling solution, which appeared in place of the normally blue-black mixture, produced a
mixture of reduction products instead.

Route 2) began with 1, which was prepared from tert-butyl phenyl ketone.” As

described in detail elsewhere,

decomposition. If these conditions were not used, an intractable black mass was produced, or
no reaction occurred.”® The resulting mixture of 6a and 6b was not separated. Instead, it
was quantitatively converted into ketone 7. Isolation of 7a from 7b by column

chromatography and cross coupling of 7a with excess tert-butyl phenyl ketone gave a 42 %

overall vield of 2?' from 1. mila L]v 3 was nrenared thro gb the cou

n
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ling of 7a with
itself.? The solubility decreased rapidly in the series 1 -> 2 -> 3.

The “C NMR and 'H NMR spectra of 2 displayed twice as many si
account for the structure.?’ Evidently 2 was produced as a 2:1 mixture o

and 2b. As expected, no Z-stilbenes were evident from the coupling reaction."

1) Br—(@)—sr Ly t-Buco—(( ))—COt-Bu Ly 3

[o)
t-Bu 1 t-Bu t-Bu
A. a) n-BuLi, b) -BuCN, c) H*, Hp0, A; ’ 7b, X = t-BuCO

DULE, D) -DLU

B. @) Zn, TiCl4, THF b) XS PRCOBU  C. Ip, AgaSO4, AgOTF (Cat.),CH2Cla(H20) D. a) Zn, TiCla, THF
Molecular mechanics calculations represented 2a and 2b to have comparable energies,
AE = 0.26.” Space filling models, below, show the bulky, fert-butyl groups in 2a and 2b

have sufficient space to avoid one another.



Equilibrating a 2a/Zb mixture at 80° produced a 2a/2b ratio of 1.2. The phenyl group

rotation, which provided the equilibration, occurred at lower temperatures in 2 than the

2a W 2 @
EnergyStrain = 14.76 kcal/mole EnergyStrain = 14.50 kcal/mole

Recrystallization of a 2a/2b mixture in benzene produced crystals of a benzene solvate. X-
ray analysis of the benzene solvate allowed sufficient refinement to identify 2a as the anti

atropisomer depicted above.
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1 and 5 nm, respectively, as the system was extended. These shifts were
compared to 100, 43 and 26 nm observed for the planer analogs benzene, stilbene, p-
styrylstilbene and p,p’-distyryistilbene, respectively.”® ZINDO calculations® showed this

prominent band involved T _—T*,

€, M-iem-1
h ) 1 (R N francitinne in 1 _ The farhidden lano
\ \ l \x B LLALLILOLILLIVLLD 111 a o A RN ANTE LVANENAW/R L, IUIXE
5X1044 , wavelength transition, assigned as Ty, —7*p,
] 2 — n 1 - 3, shows no similar red shift,”* Inset-
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A Figure. This was in disagreement with the

1 \——\\ ZINDO predictions. No fluorescence was
To! b ey d fFrnm ‘tl'\ ", onr 1.

0 \ — &_I The feasibility of preparing extended
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Flgurc UV spectra of toluene, 1,2 and 3: A, 2.0 X 10-3 and
, 5.1 X104 M in cyclohexane.
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TTPC systems has been demonstrated. They
exhibit a) atropisomers b) decreasing

solubilities c¢) red shifted UV spectra and d) no fluorescence. The synthesis of further
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