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Abstract : Thermal ma&on of a&epoxy-N-azitidinyl imines in mfiuxing tolucnc would initially v the reactive 
alkylidaEcarbclltsticll uthwcntinaamolccularcarbon-~cni~omrcttctionstoamntlcycl0pUUcnd& 

Alkylidene carbenes have received a great deal of recent attention as useful reactive intermediates in 

organic synthesis’ and have been known to undergo 1.2-migratio11,~ intramolecular 1,5-insertion,’ and 

intamolecular inacrtio~~.~ Alkylidene c&en= have been rcadilj~ gcncrataI by base-induced a-elimination of 

primary vinyl halides or @&teas and by nucleophilic @ddition tn alkynylialonium salts and the subquent 

reductive cleavageP 

Eschcnmaser invented a most ingenious as well as synthcticrlly useful reaction related to thermal 

decomposition of the aziridinyl imines of a&cpoxy kctoncs,’ cvcn though the mechanistic insight has not 

been completely elucidated. Furthermore, N-aziridinyl imines have been utilized as precursory of both 

diazoallm~’ end carben=? 
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In the course of studies on synthetic utility of N-aziridinyi imincs.‘” we have had a chance to examine 

the thermal reaction of a&epoxy-N-sziridinyl imines. When la wus rcfluxed in tolucne for 3 h, 6a was 

isolated in 95O% yield. The possible rationale tbr this obscrvatioe is outlined in Scheme 1. It is resson&le to 

assume that thermal nzactkm of1 in refluxing tolucnc would gcneratc a-hydroxyalkylidcnc uubcne 5 via 
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7 A-N-Phtnylaaridine 9 

epoxide ring opening of 2 and subsequent deprotonation in 3 to form 4, although we do not know whether 

the depmtomn& takes place intramol~ularly or int~ol~l~ly. Finally, the well-known 1.2-H shift in 5 

~~~~~~~~‘~~6-1~ 

Intramolecular C-H insertion reactions by alkylidcnc carbeucs have been utilized as a power&l tool for 

the formation of cyclopentanes,‘2 although its synthetic usefulness has been rmmewhat hampered by facile 

1,2-H migration to the carbenic carbon and addition to x-bonds. WC have examined the possibility of 

intramolecular GH inserticnr reactions of alkyiidanc carbcnes as shown in Scheme 2. When thermolysis of 7 

was carried out in refiuxing toluene for 8 h, Z-mc~yl4p~yt-2-cyc~n~-l~l(9) was isotd in 73*A 

yield as a 6:4 mixture of the syn- and the rmti- isomer. Apparently, the present reaction proceeded via the 

intermediate of8, in which l&H migration to carhenic carbon can not occur. 

Some experimental results sre shown in the Table. The generality and versatility of the present method 

are e by the formation of not only simple cyclopentenols but akso fused bicyclic products (entry 3, 

5,7). Similarly, a Spiro bicyclic product is also prepared by using the present method (entry 4). Moreover, 

the present method is applicable to the formation of the bridged bicylie compounds (entry 6, 8), albeit 

relatively low yields. In the case of entry 8, it is noteworthy that only one product was isolated, although two 

different types of 1,5-C,H bonds are present. 
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Scheme 3 

Sinoe we had experienced that lp-Bu,Sn transfers (n=S,6) from car&on to oxygen in radioal 

rearrangementa were muoh &s&r than the corrcspoading 1 .nhydrogen trar~sfem,*~ our next attention was 

given to the possibility of intramokdar 1,5C,SiMe, and l,S-C,SnBu, insertion of allrylidene Cannes. 

When 10~ was mfiuxed in toluene for 8 h, only I2a was kohttcd in 44% yieid as abown in Scheme 3. 

ApparentIy, 1,5 GSuBu, insertion in 11 did not occur, indicating that C-H insertion reaction of carbene~ 

does not involve a homoly& bond cleavage. A similar result was alao obtained with 12 b. 

1% X - SnBu3 (44%) 
12b X = SiMy (91%) 
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* AU t&btrates am a mixhue ofsp~ and ~~homcrs and diastereomcrs. b The yield refers to the isolate 
yieldprdthcrhumberinpweWbisiadieatesthcratioofdi astuamwm. EA=2-phcoylaziridinylgroup 
dThe~atthe~junotioakPsbca,dctcrmincd~NOE~pnimnt~aridstion oft& 

In conclusi~ we have develaped a new mcthcd for the generation of a-hydroxyakyiidene csrbenes from 

a&epoxy-N-sxiridinyl imines under mild conditions and demonstrsted its synthetic usefulnuss in the 

forma&m of cyclopentcnols via intmmolcculsr 1 $C.H inscrticn. 
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