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The mechanirm of ,hi$ ivrpriring tranrformofion reostion could 
not ye, be sleored and ir at preren, under inverligafion. 
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The interest for the reactive sextet intermediofer inihechemiary 
of heterocyclic compoundr har been orovred foirly recently ond 
rtlmulated by the piogrorr in the chemistry of cmbener. The 
literature on this rvbjest is numerovr and is rapidly increoling 
or is shown in rpeciol reviews on the synthesis o l  heterocycler 
uio carbened) and nitrener23). In fhir pooer we  ill confine 
~"""l""l to one aspect of the oroblem: the proof of the nitrene 
meshonim ol  the formation of heterocycle$. One of the r im-  
der f  example* of ,hi, mechoniim is conridered here in detail. 
This problem is relati"o1" urgent since there i s  a rapidly growing 
Itreom of o,igina, pa,,e.. in whish we can find dilcvrrionr con- 
cerning the actu.1 part ~ l o y e d  by the sextet intermediate$; in 
many sore. even their exi,,ense is conridered dovbflull. on ,he 
other hand, there .re mony new intere,ting and imDorfant 00- 
per. on the ,"",heris of heterocyclic compovndi in which the 
,,orticiDotion of ni,re,,er i, arrumed to be the most probable 
or relfevideni mechonilm of ring formotion without any parti- 
~"10, co"fim.,io".. 

li we i," to clorlify the porrble route. $0 ring formation uio 
sextet infermediote pmrticlei it is poriible to e%tobiirh two ge- 
"em1 ripe5 of reaction,. 

(in fhir core any reosfing frcgmenh con contoin heterootamr) 

2. 1nrertion of "sextet" otamr into single bonds of a ring pre- 
sent in the reagent with its broadening or their insertion into 
other bond, of the rome particle with ring formotion as o r e d t  
of the iromeriz.don of the most reactive intermediate p.r,iele 



Some "rextet" particlel <an exhibit dirtinst characterirtio of - 
1.3-di~ole%ckaocorbene~ rvch or O=C-F: -+ 0-C=C) 

3 8 1 ! 
and in this care they can interact with mul t i~ le  bond8 accord- 
ing to the scheme of 1.3-dipole addition with the formation of 
various live - membered hefcrocyeler. However. the some he- 
terocycle$ can also aopear ., . result of the rearianyement. 
of primcry pioductr of l,i.cwioaddilion contoininy three-mem- 
bered rings readily "ndeigoiny iromerization (works of Prof. 
I. A. Diakono" and co-workerr o, Leningrad Univerrify on tho 
Meshonism of the formotion of furonr in the reostionr of osyl- 
carbener wifh acety1enic hydrocorbonr). 

. . 
imsortant end interesting notvrai compaunds and their m a -  

,.re by. ph"ric.l method 1h0"ld be the most sonfinsing proof 
of ,his pDrticipation. Howeve,, nitrene intermedioter ore $0 
short-lived that ro for no informotion ir ouoilable on their iro- 
lotion. The following three indirect proof$ of the exirtence ol 
there unrmble intermedioter should be noted porficularly: 
i. Predictions (ond ccriyiny out) of some unknown reastionr 
proceeding from the oorsible formotion of nitrener ond the 
cl%rvmpfions or theoretic01 (quonfum-chemical) dolo concern. 
ins their rtivsture and, hence, their ,,rooe.,ier ."d re.ctivi,ie,. 
2. Inveitiyationr o l  the rteieoshemierl oroecfr of this reaction 
and the conelurionr on i ts  mechani.." obtained fro", them. 
3. The er!abli,hmen, of genetic relafionrhipr between reuer.1 
product. of ,hi$ reaction end the proof of the po..ibiii,y of their 
formafion from ,he rame intermediote. 

N-Alkoxmziridine3 were unknown before 1970 and olkoxynitre- 
me, were mentioned for the first time ten years ago by ~ o y e i  
ond Wmdunrd'> 

Quantum-mechanical calsulationr of fine electronic structure of 
the rimplert oxvnitienei~l confirmed the irreremblance to electio- 
philic carbener (ond ot the same time shoved great difle- 
rencei in the c h ~ r s e  di,fribution between them 0"d amino. 
n i t m e 9  This conclvrion wor confirmed when o whole reiier 
of dkoxyoriridiner war synthesized. Their yields differed in 
ordance with the expected uoluer for oleliner wifh various de. 
greea of rvbrtitvlionl. Experimentr with methorvomine and 
~tereoimmeiic bulener-2 rhowad that the reoslion is sfrictly 
~tereorpesiiis: cis-butene-2 yiolded only cia-2.3-dimethyl-3-me- 
thoxy-aziridine (6 mixture of ryn-ond anti-formrl and tronr- 
-butme-? gave only trans-2.3-dimethyl-l~mefhhh~~~lridine This 
'e6"lt was interpreted or an aryument ivpporting the exirtencc 
of linglet oxyni,rener. orimaiy products of aikoxyomine orid.. 
tion leod tetraacelate (LTA). However, in o p o w  amearlng 
almost rimultmeou~iy8) the ouchor* hove rejected the nifrena 
meshonism of the formation of olkoxyaiiridiner from oikoxy- 
ornines and olefines on the baris of their dmfo that the reas- 
tion is oa rteieorpe&s in the core of N-butoxyomine. The 
rtereociiemicol direction of this reaction i s  of fundamental im- 
~ o r t o n s e  for edablirhing itr rnechanirm. Therefore tho experi- 
ments with bvtoi~omine 0"d bufener were repeated under iden- 
tical conditions wifh a detailed ~ h r o r m o - m a r s  spectrometric 
mc1yrir of reaction mixturer. If war foundq tho, in ,he work 
reported in rd8 )  a rlrucfural isomer of 2.3-dimethyl-1-butow 
oriridine 0-butylbuhmi diorime, war erron~ovrly token for il. 
Hence. the orrcrrion *hot the iormotian of oiiridiner ,ram b". 
toxwmine is not ifereorpecilic ir unfounded. 
0-olkyl ethers of oximer ore olwayr formed when olkoryominer 
undergo oxidation by LTA and can be conridecedar the pro- 
ducts of the rearrangement of intermediate olkoxynitrener into 
oximes and of the interaction of tho lotter with the initiol alko- 
xyomines:l0) 

[RR.cHou:]'.2"R~H PR'CH-N=O '.3-,HRR,C=N-OH 

RR'C=N-OH + RR'CHONHI- RR'C=N-OCHRR' + HlNOH 

~ ~ ~ ~ ~ , ~ .  

In lPlO B ~ o $ ' l  n.a..nn u .a<, v c r r $ t n p  v o o r m  of inc 1%. 
'eo ronm i m  d ".b"cnl n v:gm con>o..lol r r m c  to :he con. 
c .son tro: n g h  worn JF XCD r) 5' n t o g c n  2 n d  cne r. 
rtenrr of r l r l r s m m e . ,  $ . I "  nllslC1, ,,er< o,r,:on 0 ,  or,., 
O ~ O I L S  .no.u rr r i b r c h o  lor h u .ol)c2 r o  icr Pm:ero ng 
l l o m "  @,h n c  slo'on, r in lllr .,"li"*% ,I <,;.o~~a,,rr,  . o 
C U l l c r L .  011 ,"kc"$ ng i-0. n.,ro.,r ivcrr. con or a,," reo 
tile 0. co. on 01 irel'io. o n ,  c i ,rot ,r,<c ,;r.ow or,  i 

"0' ,, osr.mng mr;no.,n ,,e*c , rec.ori : "r. ivc . .,I> *.: ;.loin 5. Blo. ,,n.nri l d  n,:tn,l,,r.ronr..h, :z,r d -r. 
Occolc "C to in0  i:ncn,c 




