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Abstract: Diene ketenes smoothly accessible by photochemical ring cleavage of o-quinol 
acetates, in the presence of primary or secondary amines afford the corresponding amides. 
In an intramolecular version of this reaction macrocyclic &tams of type A care produ- 

ced, if aminoalkylated o-quinol acetates of type C are used as photo reactants. These 

photo reactants are available on acid mediated removal of the Boc-protecting group from 

Wessely acetoxylation products of type D, easily formed via compounds of type E from 

aminoalkylated phenols of type F. 

Photolactamization’ defines a new preparative way by which large ring-sized lactams of type 
A are photochemically accessible from aminoalkyl-substituted ortho-quinol acetates of type C via 
transient diene ketenes3 of type B. As orthequinol acetates are usually reached by Wessely acet- 
oxylation, the whole procedure begins with appropriately substituted phenols of type E, where the 
amino group in the side chain has been protected (by the Boc-group). On treatment with TFA 
carbamates of type D are converted into photo reactants of Type C. The latter, without isolation, 
are irradiated in the presence of an excess of a tert-amine. 

According to Table 1 the chemical yield (related to compounds of type D) becomes acceptable 
for lactams of type A with larger than Is-membered rings. 

The structures of several of the photolactams have been determined by single crystal X-ray 
diffraction6. Table 2 informs about torsions angles observed for lactams of type A in the crystalline 
state. The data fit well in the structural characteristics of the carboxylic amide group described by 
P. Chakrabarti and J.D. DunitzG. 
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a) Pb(OA&, BFsEt20, ethyl acetate/methanol; Ii+ : exper. 1.0.2, method E 
b) 1. TFA ; 2. teeamine; c) hv (1> 340 nm), dichloromethane 

Aminoalkyl-substituted phenols of type F (X = NH 2; n = p or pfl) were prepared from the 
corresponding hydroxyalkyl-substituted phenols F (X = OH; n = p)” on reaction of the phenoxyalkyl 
methanesulfonates F (X = OSO&H 3; 
case followed by LiAIHh reduction ‘J?,‘. 

n = p) with sodium azide or cyanide, respectively, in each 
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Table 1. Photolactams of Type A Formed in the Presence of tcrt_Amines 

COMPD. 

Aa 
Ab 
AC 
Ad 
Ae 
Af 

rat-Ag 
rue-Ai 
rue-Aj 
Ak 

rue-Al 
Al 

Am 
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H 
H 
H 
H 
H 
H 
H 
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Me 
H 

Ph 
Ph 
H 

DABCO” R2 NMI” 

H 23(17) ‘4 7) 
H 47(15) 17( 18) 
H 43( 5) 22( 15) 
H 61( 5) 42( 13) 
H 52(11) 48( 15) 
H 69( 7) 64(12) 

Me 53( -1 
PhSOz 50( -1 49( -1 

H 62( -) 
H 63(15) 59( 16) 
H 60( -) 
H 48( -) 
H 65( 6) 61(11) 

L. The figures (in parentheses) indicatechamicalyields (Se) of monolides (diolidse) 

Table 2. Dihedral Angles of Photolactams of Type A 

TMEDA” 

4(12) 
lO(17) 
15(17) 
28( 19) 
33( 14) 
57( 17) 

45( -1 

54( 13) 

54( 13) 

COMPD. C(,9)-C(o)-N-C(l) C(a)-N-C(l)-C(2) N-C(I)-C(2)-C(S) C(l)-C(2)-C(3)-C(4) C(3)-C(4)-C(S)-C(6) 

Aa -127.02(0.84) 172.94(0.71) -59.90(0.89) -60.51(1.04) 138.99(0.88) 

AC 101.80(0.20) 175.17(0.16) QQ.27(0.17) 91.57(0.21) 159.62(0.20) 

Ag” 113(l) 176(l) 126( 1) -112(l) 173(l) 
124( 1) -172(l) 116(l) -108(l) -174(l) 
108( 1) -178(l) 123( 1) -114(l) 179(l) 

rat-Ai -125.3(3) -178.1(3) -123.2(l) 130.9(3) -173.9(3) 

rue-Al -115(l) 176(l) -67( 1) -119(l) 176(l) 

Am -70.14(0.32) 179.60(0.21) -101.87(0.25) 132.53(0.29) 174.99(0.28) 

a. Ag was obtainedfrom a solutionof rat-Ag by SpontJneouscrystallisation 
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The crystals of rat-Ai (ethyl acetate/hexane, m.p. 149-151.5’) are monoclinic, P21/a (No. 14), 
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The crystals of me-Al (ether/pentane, m.p. 122-123.5”) are monoclinic, P21/n (No. 14), a = 
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1.093 g/cm3; quadrant through 20 = 100’; 2550 independent reflections, 1445 with I > 0, 280 
variables; R(F) = 0.164, R,(F) = 0.124. 
The crystals of Am (dichloromethane/hexane, m.p. 104-105”) are monoclinic, P21/c (No. 14), 
a = 10.668(l), b = 9.3520(Q), c = 21.917(2) A, p = 96.547(Q)“; V = 2172.2(7) A3; Z = 4; pcalc 
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ml of dry dichloromethane, and 0.8 ml (10 mmol; 10 eq) of TFA. The mixture is stirred at room 
temperature until the gas evolution ceases and poured into a 1 1 cylindrical irradiation vessel 
charged with a solution of the tertiary amine in 1 1 of dry dichloromethane. The obtained solution 
of quinol acetates of type C (c = 10-3mol/l) is irradiated in a Ruyonet reactor with ultraviolet 
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NMI, 1.14 g (7.5 mmol; 7.5 mmol) of DABCO, or 1.2 ml (7.5 mmol; 7.5 eq) of TMEDA. 
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