
Figure  2 r e p r e s e n t s  a separa t ion  of the space  into the reg ions :  1) amines ;  2) d i f luoroamines ;  3) d i az i r i -  
dines;  4) n i t r amines ;  5) a l iphat ic  NC; 6) tmsatura ted  NC; 7) a romat i c  NC; 8) anions of NC; 9) a l icycl ic  NC; 
10) ~ - f luoron i t roa lkanes .  

The charge  on the N a tom in the n i t rogen-conta in ing  compounds studied by us va r i e s  within wide l imi t s :  
f rom +0.6 to - 0 . 4  ecu,  i .e . ,  ~ 1 ecu. Despite  this ,  n i t rogen compounds occupy a sma l l  region of the space ,  
which is bounded by the e x t r e m e  values  of the cha rges  on the N a tom and the a toms surrounding it ,  whereas  
each c l a s s  has a region that is c h a r a c t e r i s t i c  for  it. 

A s ta t i s t i ca l  t r e a t m e n t  of the r e su l t s  based on the pr inciple  of finding the ave r age  vec to r  for  each c lass  
of ni t rogen compounds and the a v e r a g e  deviat ions for  each coordinate  of a four -d imens iona l  space  (Table 2) 
gives a s a t i s f a c t o r y  separa t ion  of the c l a s s e s .  Besides  th is ,  the regions  a lso  differ  in the densi ty  of the points,  

__~ n for  each c lass  of compounds.  which was de te rmined  as p V Aq~ -~- ~q~max -j- hq~n ~- Aq~ 

As a resu l t ,  the molecu les  of n i t rogen-conta in ing  compounds can be separa ted  into c l a s s e s  on the basis  
of the data concerning the e lec t ronic  s t r u c t u r e  of the C - N O  2 f r a g m e n t s ,  o r  in the genera l  case  of N:r 

C O N C  L U S I O N S  

It was shown that it is theore t ica l ly  poss ib le  to c lass i fy  n i t rogen-conta in ing compounds on the bas is  of the 
obtained quan tum-chemica l  data concerning the i r  e lec t ronic  s t ruc tu re .  
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S Y N T H E S I S  O F  R O S E  F U R A N  F R O M  C I T R A  L 
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Recently,  we descr ibed  the synthes is  of  fl ,?  -unsa tura ted  6 -sut tones  f rom 1,3--dienes and d o n o r - a c c e p t o r  
SO 3 complexes  [1]. In the p r e s en t  pape r  is d i scussed  the poss ib i l i ty  of accompl ishing a s i m i l a r  cycloaddition 
involving c t t ra l  (D and the app rop r i a t e  d ienamines .  

Depending on the condit ions,  it is known that when var ious  e lectrophi l ic  agents act  on ([), its Schiff bases ,  
enol e the r s ,  and re la ted  d ienamines  they undergo e i ther  p -menthane  cycl izat ion or  a r e  conver ted to cyc loc i t ra l  
de r iva t ives  [2, 3]. As it p roved ,  the p rev ious ly  unstudied reac t ion  of (I) (E/Z = 3 :2 )  with e i ther  the d ioxane-  or  
pyr id inesul fo t r ioxides  gives  under  the conditions of [1] p:-cymene (I-D as the main  identified product.  We also 
detected the l a t t e r  a f t e r  t rea t ing  (D with an H2SO4-AceO mbt tu re  under the conditions of fo rming  he te roorgantc  
5-sul tones  f rom conjugated carbonyl  compounds [4]. 

~he reac t ion  of the read i ly  ava i lab le  [3] amino de r iva t ives  of c i t ra l  of the morphol ine  dienamine ([II) type 
(mixture of E / Z  i s o m e r s  of unestabl ished cDmposition) with the mentioned SO 3 complexes  was not studied p r e -  
viously.  We found that d ioxanesulfot r ioxide  under  va r ious  conditions causes  substant ial  t a r r ing  of (UI) and the 
s imul taneous fo rmat ion  of (II) in low yield.  In the case  of l>y - SO3, together  with a smal l  amount  of ([l), we un-  
expectedly isolated a product  that was devoid of sulfur  and n i t rogen ,  which in its p rope r t i e s  coincided with an 
authentic spec imen  of ro se fu ran  WII), a component  of e the rea l  r o se  oil [5]. The s t ruc tu re  of (VII) was conf i rmed 
by compar ing  its PMI~ s p e c t r u m  with that desc r ibed  for  synthetic  [5, 6] rose fu ran :  

N. D. Zelinskii  Inst i tute of  Organic Chemis t ry ,  Academy of Sciences of the 12SSR, Moscow. Transla ted 
f r o m  Izves t iya  Akademii  Nsuk SSSR, Seriya Khimicheskaya ,  No. 11, pp. 2614-2615, November ,  1982. 
a r t i c l e  submit ted Apri l  13, 1982. 

Original 

2308 0568-5230/82/3111-2308 $07.50 �9 1983 Plenum Publishing Corpora t ion  



CsK.~N-SO~ 

/ % 0  -2~/7 -~0-0 o, -2,~ 

(H) 

" --ENR~ N / ~ /  

:~ (~i~2 NR 2 (VII) 

(iv) (v) (vi) 

The yield of fu ranomonote rpene  (VII) under the found conditions does ,not exceed 15%, and its format ion  
can be explained on the basis  of the probable  in te rmedia te  aminosul tone (IV). The poss ib le  reduct ive  c o n v e r -  
s ionof  the l a t t e r  to betaine (V) postula tes  the fo rmat ion  of d ihydrofuran  (V-D, which, ii'~ turn,  is capable  of a r o m -  
ization under  the adopted conditions of working up the reac t ion  mix tu re ,  including its ch roma tog raphy  on SiO 2, 

E X P E R I M E N T A L  

p-Cymene (ID. To a suspension of dioxanesulfotrioxide, obtained at --20 ~ C from 2 g (25 mmoles) of SO 3 

and 2.5 ml (29 mmoles) of dioxane in 20 ml of CH2CI 2, stirred in an argon ahnosphere, was added 4.5 ml (26 

mmoles) of (1) in I0 ml of CH2CI 2 in i0 rain at -40 ~ The reaction mass was warmed up to 0 ~ in 40 mtn, kept 

for 1 h at 0 ~ and then it was treated with ether. The obtained solution was washed with H20 , neutralized with 

NaHCO3, dried over Na2SO4, and evaporated in vacuo. The tarry residue (2.8 g) was chromatographed on 70 g 

of SiO 2. EIution with a 10:1 hexane-ether mixture gave 0.81 g (25%) of substance, which was identical (GLC, 

PMR) with authentic (II). 

In a s i m i l a r  m a n n e r ,  f r o m  1.8 g (22.5 mmoles )  of SO~; 2.0 ml  (25 mmoles )  of Py, and 4.1 ml  (24 mmoles )  
of c i t ra l  in 25 ml  of CH2C] 2, a f t e r  ch roma tog raphy  (2.5 g of subs tance ,  80 g of SiO2) , we obtained 0~ g (30%) of 
qI). 

Rosefuran  (VII). In a s i m i l a r  m a n n e r ,  f rom 1.5 g (18.8 mmoles )  of SO s, 1.6 ml  (20.6 mmoles )  of Py; and 
4.25 g (19.3 mmoles )  of (III) [3] in 30 ml  of CH2C12, a f t e r  ch roma tog raphy  (2.3 g of subs tance ,  50 g of SiO2), we 
obtained 0.38 g (13.5%) of (VII), bp 41 ~ (1 ram), which by GLC was shown to be identical with authentic r o s e f u -  
ran. PMR spectrum (CC14,5 , ppm): 1.69 br.s (6H, CH3); 1.92 br.s (3H, CH2-C3); 3.20 d (2H, CH2, J = 7.5 Hz); 
5.23 br.s (1H, HC=C,J=7.5Hz); 6.02d (iH, HC 4,J=2 Hz); 7.10d (IH, HC ~,J =2 Hz). Found: C79.98; H 
9.39%; M + 150. Ci0H140. Calculated: C 79.95; H 9.39%; tool. wt. 150.2. 

C O N C L U S I O N S  

The action of pyr id inesul fo t r ioxide  causes  the convers ion  of the morphol ine  de r iva t ive  of. e i t ra l  to r o s e -  
furan.  
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