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AN Several substituted 2-aziridinylm~yl radicals have been generated and a rapid ring opening ensues to 
produce aminyl radicals by way of C-N bond cleavage and in some instance a-aminyl carbon radicals via C-C bond 
homolysis. 

An important component of radical rearrangement chemistry is the ring opening chemistry of small ring 

compounds.1 The cyclopropyhnethyl radical and substituted analogs have been shown to have synthetic2 and 

mechanistic3 usefulness. Substituted 2-oxiranylmethyl radicals also have considerable value, particularly in 

organic synthesis.4 Unlike cyclopropylmethyl radicals where C-C bond cleavage is the exclusive fate, the 2- 

oximnyhnethyl radicals may succumb to either C-C or C-O bond cleavage, dependiig on the nature of the 

substituent on the 3-position of the oxirane ring (Scheme l).s 
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Scbeme 1 

Some studios have been carried out on related aairidiil systems. Murphy has shown that highly 

substituted aziridii radicals6 and ring-fused aziridinyl radicals6~7 both open to nitrogen bearing radicals, with 

no evidence for any C-C bond breakage.* The absence of this second rearrangement mode is surprisins, since 

the 2-aairidiiethyl radicals should be at least as responsive to substituent et&&s as the 2-oxkanyhnethyl 

radicals. Hence we tilt the aziridinyl systems warranted further investigation with more diverse substitution 

patterns and without the constraint of fusion to a larger ring.9 This prehminary communication of our study 

reporta the discovery of a new mode of2-aairidinylmethyl radical rearrangement. 

The required radical precursors were prepared 6om 24xboalkoxy aairidines by the reactions shown in 

Scheme 2. The 2-carboalkoxy aairidmes were either known compounds, or their synthesis was based on known 
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procedures1o The preferred substrates for radical chemistry were found to be 2-aziridmylmethyl selenides 

although in some cases these compounds were thermally sensitive and therefore unsuitable. Siiarly some 2- 

aziridinylmethyl xanthates were thermolabile. In one instance our only recourse was the use of a 2-aziridinyl 

sulfide. 11 

Reapus and Yields: i) LAH (39-97%); ii) 1. MeLi 2. CS, 3. Me1 (X-97%); iii) 1. MeLi 2. TsCI; iv) PhSeNa (2 steps: 34, 61. 
6S%); v) PhSLi (2 steps: 34%) 

Scheme 2 

The conditions of tri-n-butyltin hydride and AIBN in retluxing benzene consistently afforded the best 

chemical yields of products. Our results are outlined in Tables 1 and 2 (Scheme 3). The products were 

quantitated in their crude mixture using lH nmr. This was accomplished using an added internal standard of 

dibenxyl sulfide.12 In most cases the products could eventually be isolated, but not quantitative4y.l3 The 

spectral data of the products compared fhvorably to published data or to that of the authentic compounds. 

Table 1. Radical Reactions of N-Substituted Axiridmeso 

# Conditions b Star& Aziridme Product (o/o Yield) 

1 2.5 eq Bu3SnH/AIBN/heat/2h la (R1=CH2Ph; X=SePh) 2r(R1=CH2Ph) (75) 
2 2.5 eq Bu3SnH&lBNk.at/s.p./2.5h la 2a (79) 
3 2.5 eq (TMS)3SiH/AIBN/heat/2h la 2a (67) 
4 2.5 eq Bu3SnH/AIBNAight/26h la 2a (77) 
5 2.5 eq Bu3SnH/AlBN/heat/2h lb (RI=CH,Ph; X=OC(S)SMe) 2a (45) 
6 2.5 eq Bu3SnH/AlBNk.ark+.p./2.5h lb 2a (50) 
7 5 eq Bu3SnHI0.4 eq AIBN/heat/l2dC lc (Ft’=Ph; X=SPh) 2c (Rl=Ph) (86) 

F~~~wzEG: 4l@ = H for all entries in this TabI!. bSolvcnt was benzene in each case. Sub&ate concaatratioo was usually 0.05 _M 
‘s.p.’ means a syrin8c pump wss used to introduce the tin rcs8ent over 2h. ReIlnxing continued for awtthcr 1/2h. 0.2 eq. of AIBN 
~used~othcrwirtnotcdaeadionwasnottslrenbw~letioa;yieldis~co~~material. 

When the nitrogen bears a phenyl or benzyl group (Table 1) the products arise exchrsively from C-N 

bond homolysis as in the case of Murphy’s compounds. k7 In those instances carbon-3 (C-3) bears only 

hydrogens. When C-3 bears a phenyl group, then that group increases the rate of C-C homolysis to level 
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competitive with C-N homolysis. Thus a second type of product is obtained (Table 2). The new products were 

assigned the structure 3 on the basis of two pieces of evidence. Fii resonances consistent with termmal vinyl 

hydrogens of an N-vinyl gumtionality could be observed in the IH nmr specb~ of the crude mixtums.14~1~ 

Second, the eventual isolation of benzyl amines of the structuqR~H$JHRt fiom‘the mixtures contaming 3 is 

totally consistent with the expected hydrolytic behavior of enamines such as 3 on a chromatography column. 15 

Hence we have discovered the first evidence for a new management mode of 2-aziridiihnethyl radicals. 

radical * Rx k’ 
CherniStry + Rz/NQ 

2 3 

Scheme 3 

Table 2. Radical Reactions of N- and 3-Substituted AzhidmeSa 

# Q&b 
.*. 

Startinn Azvld lne Products (% YieldQc 

1 B/0.05/2 h ld(Rt=Ph; R*=cis-Ph; X=SePh) 2d (Rt=Ph; Rz-Ph) (23) 36 (4S>d 
2 B/0.05/1 h le (Rt=Ph; R&k-Ph; X=OC(S)SMe) 2d (26) 3rJ (29) 
3 B/0.05/2 h If (RI=Ph; RLfrorzr-Ph; X=OC(S)SMe) 2d (34) 3d (15) 
4 Af4h lg (Rt=CH*Ph; R*=&Ph; X=SePh) 2g (Rt=CHZPh; R*=Ph) (15) 3g (40) 
5 B/O. 1514 h lb (Rt=k, R*=&Ph; X=SePh)e 2h (R’=Ar; R*=Ph) (37) 3h (29) 
6 B/O. 1515 h li (Rl=Ph; R*=cis-Ar; X=SePh)e 2i (Rt=PL; @=Ar) (24) 3i (46) 

Footmtes:~Soivtntwarbeazeoeia~h~.*.Seq.obneuSnHudO.*al.dAIBNwerrezeployedincschinstaaa. 
konc8tions A sieairy simpie rcfiux apan compormtsforthctimeiodicatcdwithinitirlsubptratsarnoenmtigo=O.O5~ For 
coaditionsB,thetinandAIBNwmaddedtotbcsubstrate(0.05or0.15~1)~syringcpunp22.Additionafreauxing 
warfotthotimeindicatedCTheR1~R2sllbtihrentPd3matehthoseoT2.d88r/CcoaRIolptibnd~gmaterial.6Ar 
=pmdoxyplmlyl. 

As with oxiranyl examples,4~5 the additional conjugation of a C-3 substituent seems to o&r a new 

direction for the ring opening rearrangement. We believe this is the first homolytic cleavage of a carbon-carbon 

bond of an aziridme. Furthermore, the geometry of the carbon substituents also seems to have an effect on the 

regiochemistry of the ring opening (Table 2: Entries I,2 & 3). We are currently investigating other substituted 

aziridmyhnethyl radical systems and will report our results in due course. 
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1Hnmrwcrsnurwithatl~l6rcsaranda&~~~l5gcondrbclw#nscsar.Tbc diSCWMlO~-OftbC 

pruducts were quantitatcd against the mctbylene peak of the dibcazyl sulfide by comparison of peak hai@~ts incorporating 
peak width at half height. 

~tosyatbesizctbeN-vinylqnciasbycoldcnutionaftbecO~~smincwitbecsgldehydc~ 
m. For 3ii. ‘H MU of krmiaal N-vinyl hydroSuw 6 4.04 (a, J515.4 Hz); 4.01 (d, J-8.8 Hz). 

Tk accompauying hyddysis reaction begins durin8 or b&m ‘H MU I 
analysis and is complete at?er chmmabg~phy. For iasbmx, 3d aad 
pbnyl bcazyl amiac can be. obswbed in ths amr simultanwusiy. d * * D Rb$NHR’ 
Furbmorconccaaobsc~tlk?@wthofthssccoadalyamiaamethyleac 3 -Crzm 

nsonanceattheurpenseofthetuminalvinylandmcthylenepenlrsof3d 
(and other N-vinyl smiacs 3). 
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