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Abstract. In a multistep process, anthracenide and bothreact with4a. The initially generated ketyls dfa show an-
1-benzoyl-2-methyl-3-phenylaziridinéaform carbaniordta othercis-transeffect of steric repulsion: their homolytic ring
that abstracts a proton from the solvent THF. The steep Mpening forms benzylic radic8k, the precursor of carban-
pyramid ofcis-la makes attack ofa on C=0 ofcis-1la fast ion 44, but this opening is regiospecific for this ketyl only.
enough to compete with proton abstraction while C=0 ofThetransketyl forms some isomeric radical too.

trans-la with its flat and rapidly inverting pyramid did not

N-Acylaziridines are capable of various reactions which have p,
close analogues in other fields of organic chemistry. Howev-

er, their reactivities can in a uniqgue manner depend on the NCOPh _,}N_<
nitrogen pyramid and its inversion which can be subject to

steric respulsions of the N substituent by substituents of the

aziridine carbons [1b]. This was already demonstrated by re-  1a (cis, trans)
actions of xanthyl anioX - with cis-transpairs of 2,3-substi- 1b
tutedN-benzoylaziridinese.g. of 1a[2]. Thetransisomers

possess a flat and rapidly inverting nitrogen and hence anpnh

main oronIy
homoly5|s j\ )\

R 2a (cis, trans)

amide-like conformation resulting in an optimal leaving group 0 5 R
for nucleophilic ring opening (NRO) [1b]. Thas isomers )\ THF Ph\)\
are characterized by a steep and slowly inverting pyramid R Ph NHCOPh
that accentuates the ketonic character of the benzoyl group 4a,b 5a,b 5904 54 from cis-1a
thereby drastically retarding NRO but increasing the ability + cisla 559 5a from trans-la
to abstract an electron froXr. l (30% 5b from 1b)

A more general and more typical reaction of ketones is

addition of a nucleophile while carbonyl additions are more

difficult to realize with amides. The comparatively easy car- 1-6| R
bonyl attack [2] placebl-acylaziridines into a borderline re- MNHCOPh

gion between ketones and amides and should make them sen- a

sitive to even moderate changes in the N pyramid. Carbonyl 6a,b b H

; ; % 6a from cis-la Ph
attack rbanion well her nucleophiles, w 16
ttack by a carbanion, as well as by other nucleophiles, was 0% 64 from frans-la

often described [1b] particularly when the nucleophile may NH

be classified as hard and when lithium was the counter ion of (27% 6b from 1b)

a carbanion. An influence of the N pyramid was so far never Me 7 .
detected and a search faris-transreactivity difference with 10% from cis-la

the carbanions used was not possible for various reasons: thegans-2a 1°meYSis

primary adduct was known or expected to arise either revers-
ibly or not at all or from both isomers. Such a difference was

3a and some 8

now found in a regioselectivity study on homolytic ring open- h NYPh Ph

ing of aziridino ketyls (Scheme 1). j/ o - M NHCOPh
Reactions of anthracenidyl (anthracenide)with other

N-acylaziridines ¢f. [1a, 3]) have clarified the mechanistic 8 9

steps to final products in such reactions. Hence, electron trans- 12% from trans-1a

fer fromA—to aziridineslagenerates the aziridino ketyla

that homolyze t@amidatoalkyl radicaBa which is reduced

by 2ato carbaniodla. The latter abstracts a proton from THF Scheme 1Reactions of Aziridineda with Anthracenidyl:
(main reaction) or adds to C=0 ois-1a providing finally Reaction Sequences with Intermediates, Products and Yields
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thecis-laderived product8a (72%),6a(16% based on the Reaction ofcis-1a
formation from two equivalents af; inseparable 1.6:1 mix-
ture of two diastereomers) ai@d5% or 10%, respectively
when based on the formation from two equivalentsapf7
is liberated from the carbonyl adduct when the reaction
quenched with methanol; however, parffoflas obviously
lost perhaps due to a certain volatility ®but more likely
due to reactions during chromatography. In contrast and d
spite of identical conditionsrans-laprovided nba; it yield-
edba(55%) together with its isom&r(12%, arising frond).
The finding that homolytic ring opening trfans-2a gives
some radicaB besides the main isom8ais in accord with .
the behaviour ofrans-la towards BYSNH/AIBN [4]. The N-(2,3-Diphenyl-1-methyl-3-oxopropyl)benzami@e)
stereoelectronic arrangement necessary for homolysis to thdixture (1.6:1) of diastereomers A andm.p. (A or B) 48—
more stablea suffers from steric repulsiorf( [4]). 50 °C. — IR:vicm1= 3310 (br), 1685, 1640, 1540, 1535
Structural assignment f@a comes from a precise molec- (sh). -'H-NMR: &ppm = 1.39 (dJ = 6.9, Me of A), 1.40 (d,
ular mass and in particular from fragments 196J=6.7, Me of B), 4.69—4.77 (m, NCH of A and B), 5.03 (d,
(PhCH=COHPh) and 148 (M — PhCHCOPh) in the mass sped = 4.3, COCH of A), 5.10 (d] = 7.3, COCH of B), 7.18—
trum.*H-NMR indicates two diastereomers in the ratio 1.6:17.59 (m, 11 ArH each of A and B), 7.70-7.76 @l of
and supports the structure. The formatiobafrom cis-1la NCOPh for A and B). 7.88—7.98 (iovH of CCOPh each of
only shows the different amount of ketonic character in theA and B). — MS (160 °C)n/z= 343 (0.6, M), 238 (0.6, M —
cis-transpair of laas expected from steric considerations of COPh), 196 (58%, PhCH=COHPh), 148 (17, M—PhCH-
the nitrogen inversions. Attack & on the carbonyl group COPh), 105 (100, PhCO). — HRMS (Ehiz(M*) = 343.1573,
of trans-lacannot compete with proton transfer. The ketoniccalcd. for GH,,NO, 343.1572.
character otis-laseems to be rather pronounced as follows
from the observed addition d&iin spite of the counter ion
sodium. Reaction oftrans-1a

No product derived from coupling of radiczé with A~

i ; ; lution with ethyl acetate provided 320 mg of a
was detected in contrast to the respective product in the putetPseguent elu
lished [4] reaction aA~with Lbthat had provide8ib(30%), ~ Mixture consisting't-NMR) of 263 mg (55%) osaand of

6b (27%) and the coupling product (13%). The N pyramid of>/ M3 (12%) oB.
1b should resemble that one@$-1a[2].

Subsequent elution with ethyl acetate provided 434 mg of a
mixture consisting’H-NMR) of 362 mg (72%) oa, 58 mg
. (16%, 1.6:1 mixture of diastereomers A and B)6afand

4 mg (10%) of7. Several attempts to separate the products
from one another were unsuccessful but PLC (silica gel
é\_/lerck 5545, 2 mm thick, 4 times chromatographed with ethyl
acetate/CHCI, 1:50) of 30 mg provided a sample of pGee
(mixture of diastereomers A and B, only one of them charac-
terized by mp obtained from a tiny crystal picked out by hand).
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