Organische Chemie | V: Organische Photochemie
Wintersemester 2000/2001 — Technische Universitét Minchen

Klausur am 30.07.2004

(Eigenhéndige Unterschrift)

[ ] The questionswill be answered in english.
[ ] Die Fragen werden auf Deutsch beantwortet.
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Hinwase zur Klausur:

1. Die Klausur besteht aus insgesamt 8 Bléttern (Deckblatt plus 7 Aufgabenblétter). Bitte
kontrollieren Se sofort, ob die Klausurunterlagen vollsténdig sind.

2. Es diurfen nur die vorgedruckten Bogen (einschliefdich Riicksaite) genutzt werden. Antworten
snd zu kennzeichnen, songt werden Se nicht bewertet. Bitte kurze Antworten!

3. Es dnd kene Hilfamittd erlaubt. Tauschungen und Téuschungsversuche flhren zum
Nichtbestehen der Klausur.

4. Bitte schrelben Sie mit enem Kugeschrelber oder Flller. Verwenden Sie keinen Bladtift und
keinerote Tinte!

5. Jederichtig und vollstandig beantwortete Aufgabe wird mit der jewells angegebenen Anzahl von
Punkten bewertet. Es konnen Tellpunkte gegeben werden. Die Klausur ist bestanden, wenn
mindestens 50 Punkte erreicht worden sind.

Information

1. The exam is comprised of 8 sheets (cover page, plus 7 question pages). Please check
immediately that the exam paper is complete.

2. 'You may use both sdes of the distributed paper to give your answers, but no additiona sheets
will be dlowed. Make sure you indicate clearly which question you are answering, otherwise it
will not be counted. Short answers please!

3. No additiona sources of information are allowed. Cheating, and chegting atempts will result in
the candidate faling the exam.

4. Peaewriteclearly inirk or balpoint pen. Do not use pencil or red colours!

5. Every correct and fully answered question will be avarded the number of points shown. It is

possible to obtain only some of the points if the answer is not completely satisfactory. A passis
obtained if at least 50 points are awarded.
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1.a) Only one of the depicted products is formed in the following Pater no-Blichi reaction. Select

the expected product (mind the regiosdlectivity). 2
Phj/@ )OI>
Gdn© PH ©
%, D — = =
Ph””  H = (PhH)
\ o] O\lH g
o]
H H H
[ ] []
The product was further converted by sdlectively cleaving one Carbon-Oxygen bond
hydrogenolyticaly. ©)
Ha
[Pd(OH)]

(b) The observed regio- and stereoselectivity is reversed using furane as adkene-component.

Explain this observation with the mechanism of the Paterno-Blichi reaction. (6)
H
0O R @O hn @) 0
o ~ (PhH) /
7 7 H

Again the product was further converted. In the first step the double bond was hydrogenated,
the saturated product was then trested with acid. Give the intermediate and the final product

with the correct configuration (6)
H, ag. HCI
Rh/Al,O3 (THF)
(EtOAc)
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2. Hllinthe products and conditions in the following photochemicd reactions. Mind the simple

diastereose ectivity.

a) Intramolecular [2+2]- photocycloaddition (6)
| |
Ph S /V/ hnl = nm
Ph’ K//§§ (Et20)
b) Norrish-Yang cydization (5)
o R
hnl = nm
O O (cyclohexane)
OMe 44%

Name the side-reaction responsible for the observed low yidd: @
¢) Intramolecular [2+2]- photocycloaddition (5)
W Ph hnl = nm

0~ °N B .
H 0
“lii OPiv
d) Intermolecular [2+2]-photocycloaddition (5)

0]
hnl = nm
SR’ ~

MEMO

After cleavage of the MEM - protecting group with TiCl, the photoproduct is treated with

Cs,CO:s. Give the expected product. What is the reaction sequence called?

1) TiCl,
2) CsCO4

—

Name:

3)

- reaction
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3.  Hllinthetrangtionstate, products and conditions in the following photochemica reactiors.

Mind the facial diastereosdlectivity. (2x8)
a)
o)
COOEt o hnl = nm
/ y (hexane)
OTMS

\ /

b)

/J hnl = nm
)/\ (Et20)
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4.  Undernegth are the chemica sructures of five compounds 1-5, which are photochemica

chromophores. There are do five excitation wavelengths (I ) given. Decidewhich
wavelength will excite which chromophore, and write this in the gppropriate box. ( 2 points

each).
@ 230nm (b) 260 nm (0 300nm
(d) 340nm (e 480nm
1
© (Pp*)
2
O (np*)
3
N e S S S e N
(Pp*)
4 O
ij (np*)
° (PP¥)
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5. Below are a series of statements about the physical aspects of photochemistry. Please state
which are true and which are false, smply by ticking the correct box. (1 point each)

a) Fluorescence ...

true fdse
.. occurs from the T,-state N ]
.. occurs at shorter wavelength than the absorption ] ]
.. isaspin-allowed process O ]
.. isa verticd trangtion n ]

b) Intersystem crossings ...

true fdse
.. are spin alowed processes O ]
.. are horizontd trangtions H ]
.. arefast in aromatic ketones ] O
.. change the dectronic energy n n

According to the Rule of El Sayed only two of the following four trangtions are dlowed. Tick the
right answers.

forbidden dlowed

np* ® pp’ O O
‘pp* ® %pp’ O 0
np” ® °np’ O 0
o p* ® *np’ O 0
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6.  Two photochemica transformations can be used to build up a diquinane-skeleton.

a) Oxadi-p-methane-rearrangement: Fll in the missng subdtituents (H, Me, R). 4
L] L]
o) Me hn @
Me ” (acetone)
Me

R= 3/4<CH2)‘/4 OTBDMS
3

Why is acetone used as solvent? 2

b) meta- Photocycloaddition: Give the two starting materids. 4
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7.  Thesubstrate depicted below is not directly suited for apericyclic ring-closure. Under
irradiation it is converted to an isomeric compound which undergoes a photochemical
cyclisgtion. The primary photoproduct is rearomatized by dimination of HCl. Give dl missng

structures and mind the stereochemistry where necessary. (8)
OH O .
n
NN OMe
Cl
MeO
hn
- HCI

Thiscydistionisa...
.. 4 p conrotatory...
.. 6 p disrotatory...

.. 4 p disgrotatory...

O o o O

.. 6 p conrotatory...

... process. 2



