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Orbital symmetry conservation law
MQ’s conserve the orbital symmetry with respective to the symmetry of transformation.

Ex) butadiene — cyclobutene interconversion: orbital—correlation diagram.
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Orbital-correlation lines must not cross each other when they have the same
symmetry.
Ex) butadiene — cyclobutene interconversion: configuration—correlation diagram.
Note that reflection symmetry is applied to disrotatory reaction.
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Two-fold rotation symmetry is applied to conrotatory reaction
Orbital-correlation diagram:
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Solid sate chemistry
ex.1) photochromic materials
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Vitamin-D deficiency
rickets (<57#), a disorder
that becomes apparent
during infancy or
childhood, is the result of
insufficient amounts of
vitamin D in the body.
The deficiency of vitamin
D may be caused by poor
nutrition, a lack of
exposure to the sun, or

Solid sate chemistry

ex.5) vitamin D3
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Woodward—Hoffman rule

cycloaddition reactions
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[2+2]cycloaddition: supra-supra
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Electron-configuration correlation:
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Therefore, thermally forbidden and}| photochemically allowed.

[i +j]cycloaddition : photo. .+ ¢4 45 supra—antara or antara—supra
Cxp > Ui supra—suprajor antara—antara

If i +jis small, only supra is sterically possible.



Solid sate chemistry
ex.2) photoresist

KPR (Kodak Co. Ltd.) ?
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Solid sate chemistry
ex.4) photo-polymerization

Table. The cell parameters of reactive DSPs

N weme Ty W T e,

LA a b c{/nm) _—EEESW

fea# ZME () 8 (P (/)  FEME/am

2,5-PAFINETV(DSP)*

(a 1)

monomer Pbeca 2.0638 0.9599 0.7655 0.3939

polymer 1.836 1.088 0.752

Li-7x= Vv I7 2V AF AT AT NV(PDAMe)**

monomer P1 0.7148  0.8382  0.5844  0.3957
_ (98.97) (116.85) (78.06)

polymer P1 0.782 0.742 0.604

(107.8) (106.0) (78.8)
B4 72T I7UNBY 7 2= A5 NV (PDAPH) **

monomer P2,/c 0.6917 1.8584 0.7557  0.3917
(101.87)

polymer  po/c 0750  1.73 0.750
(102.0)

a-phase distylylpyrazine (DSP) @_
*Dsp ©—cu=cn—<_ CH=CH—©
N
*¥PDAMe !  MeOOC-CH= CH—©—CH = CH - COOMe
(Ph)  (Ph) (Ph)

Explain why 2t + 2t cycloaddition reactions are allowed in photo-process
and forbidden in thermal-process.




[4+2]cycloaddition reactions
P (0t — a2) (A)
Orbital-correlation diagram: @
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[4+2]cycloaddition reactions
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Explain:

In [4+2] supra-supra,
thermally allowed, and
photo forbidden.

(Antara-antara and supra-supra
have symmetrically the same
meaning.

Supra-antara and antara-supra
have the same meaning.)




