Tetrahedron Letters No, 18, pp 1571 - 1574, 0040-4039/79/0429-1571802.00/0
© Pergamon Press Ltd. 1979. Printed in Great Braitain.

PHOTOCHEMICALLY INDUCED [4+2]- VERSUS [3+2]-CYCLOREVERSION REACTION

s - N . 1.2)
OF HEXASUBSTITUTED 2,3-DIAZA-BICYCLO[3.1.0|HEX-2-ENES *7°

Gunter Ege, Karlheinz Gilbert and Birgit Hahn
Organisch-Chemisches Institul der Universitat

Im Neuenheimer Feld 270, D-6900 Heidelberg 1

Hexasubstituted 2,3-d1aza-bicyclo[3.1.0]hex-2-enes containing
large substituents at C-4 and C-6 upon i1rradiation undergo

a novel [4+2]cycloreversion reaction leading to 2,3-diaza-
hexatrienes besides the normal [3+2]cycloreversion.

Upon irradiation 2,3-diaza-bicyclo[3.1.0]hex—2-enes react in a [3+2]cyclore—
version reaction under cleavage of a C-N-bond to give diazo compounds or se-
condary products, respect1vely3). On the contrary 2,3-diaza-6-oxa-bicyclo-

[3.1.0]nex—2-enes show a [4+2]cycloreversion photoreaction without cleavage

of & C-N-bona’).

hv -N2 bicyclobutane
[3+2leyclo- butadiene
reversion
2NJI 0° hy N
% ﬁ C=N~f=~~CH=0
N [4+2]cyclo- 72T N=CT
P reversion

We now report the first photochemically induced [4+2]cycloreversion reaction
of a 2,3-d1aza-bicyclol3.1.0]hex~2-ene. On irradiation (Hanovia 450 Watt,
quartz, THF as solvent, 15°C) the T-ring compounds la and lb isomerize to the

yellow 2,3-draza-hexatrienes 2a and 2b, respectively (see table 1).

1571



1572 No. 18

CH=CH COOCH

(LY

3
reversion
CH2—0H2 COOCH3

o’

L
LA _N,N=C<R
[&+2}cyclo-

In addition to the [4+2]cycloreversion-products ;g and 22 the bicyclic systems
Ja and 1b also yi1eld the photolysis-~products 2a and 3D, respectively, secon-
dary products of a [3+2]eycloreversion reaction. Compounds lc - 11, however,
when irradiated do not lead to [4+2]cycloreversion-products of type 2. Instead,
in a normal [3+2]cycloreversion reaction the diazo compounds 3 and/or their
degradation products 4 and 5 are formed exclusively (see table 2). The diazo
compounds 3 are obtained as primary products only on irradiation at -60°¢C.
Obviously the type of the ring cleavage, [4+2] versus [3+2], depends on the

substituents of the diazabicyclohexene 1.

B+cyclo- ¥ =

reversion R O
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The i1nitial step in the [3+2]}cycloreversion of 1as probably the cleavage of

the N3—C4—bond, whereas 1n the [4+2]cycloreversion of 1 the cleavage of the

C4—05—bond takes place. Framework models of the diazabicyclic systems la - le,
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Table 1 : Data of diaza-hexatrienes 2 [a].
1
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2 yield m.p. UV (CH,Cl,) H-NMR
[#] [°c] rp,, [om] (e) (8, CDC1,/TUS, 60 MHz)
a 53 247 375(9500), 297(24700)  3.42(s; 3H, OCHB), 3.51(s; 3H, OCH,)
275(28900), 233(41700) 6.90(s; 2H, CH=CH), 7.0-8.2(m; 18H
b 15 213 375(5400), 308(18600)  3.17(s; 4H, CH,~CH,), 3.40(s; 3H,

257(20700), 232(27100) 00H3), 3.43(s; 3H, OCH,

17H), 7.8-8.0(m; 1H)

), 6.7-7.6(m;

Table 2: Yields, melting points of compounds 3, 4, 2 and diazo band of 3 [a

19,3, 4.3 x Y R

a CH=CH H, H COOCH,

b CH,-CH, H, H COOCH,

c H, H H, H COOCH,

d zero-bridge H, H COOCH3

e -0 - H, H COOCH

£ H, H zero-bridge COOCH3

g H, H zero-bridge COCH3

h zero-bridge zero-bridge COOCH3

1 E,H C(CH;), COOCH,,

hi H, H CH,~CH, COOCH,

3,4,5 yield [%] m.p. [°C] NN [cm—1]

2 4 2 3 4 2 of 3
a [b] 0 8 - - 89-92 -
b [v] 0 28 - - 125-128 -
c 90 11 4 155-160 168-170 228-230 2090
d 6 0 31 170~172 - 141L° 2080
e [v] 0 16 - - 182-184 -
£ 30 0 13 146-147 - 141L¢] 2105
g [b] 0 14 - - 181-182 -
L 3 0 9 oraldl 220-222 2100
1 5 0 37 132-134 - 198-199 2080
2 6 0 30 134-136 - o11ld] 2080

[a] The analytical data (microanalyses and/or mass spectra, 1H—NMR, IR, UV)
of all products are in accordance with the assigned structures.

[b] No reaction performance.
[c] The compounds 54 and 5f are identical. [d] Not pure.
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which differ in their substituents at C-4, show an increase of repulsion bet-
ween the endo phenylgroup at C-6 and the aromatic substituents at C-4 i1n the
order non—brldged(lg) <sp1ro—5—r1ng(1=c_1_) <sp1ro—6—rlng(;g) <sa‘turated spiro-
7—r1ng(i£)'<unsaturated sp1ro—7—r1ng(lg). The repulsion between large ligands
at C-4 and C-6 of the diazabicyclohexene system 1 probably causes a distorsion
along the C4—05-bond and on excitation 1ts cleavage. This may be the reason
for the occurence of the [4+2]cycloreversion reaction.

This [442]cycloreversion represents the reverse reaction of the [7r4s+7r2a]-
photocycloaddition of hexatrienes, the latter of which has been observed for

carbon chains onlyB).
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