
EXPERIMENTAL 

The mass spectra were measured on an MKh-1303 spectrometer, modified for chemical ionization 

studies  [8], with d i r ec t  inse r t ion  of the s am p le  into the ion source .  The energy  of the ionizing e l ec t rons  was 
400 eV, and the potent ial  of the eject ion e lec t rode  was 6 V re la t ive  to the ionization chamber ,  which c o r r e -  
sponds to a f ield s t rength  of 18.5 V/cm;  the t e m p e r a t u r e  of the ion source  was 100~ and that  of the a d m i s -  
s ion s y s t e m  was 25~ the reagent  gas was isobutane,  and the p r e s s u r e  was 0.3 t o r t .  The s amp le s  were  chro-  
matographica l ly  pure .  

C O N C L U S I O N S  

1. The c leavage  of the second and thi rd  molecules  of CH3OH f r o m  f l - m e t h y l - 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D -  
ga lac topyranos ide  under  chemica l  ionization conditions occurs  predominant ly  as the r e su l t  of 1 ,2-el iminat ion.  

2. The fo rma t ion  of the f r a g m e n t s  [M + H -- 2CH3OH] + is accompanied  by  the c leavage  of H f r o m  C 2 
(by 84%), while the fo rma t ion  of the ions [M + H - 3CH3OH] + is accompanied  by the c leavage  of H f r o m  C 2 and 
C a ( respec t ive ly  by 86 and 90%). 
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R E A C T I O N  O F  B I S ( f l - A M I N O E T H Y L A T O ) E T H A N O L A M I N E A Q U O C H R O M I U M  

C H L O R I D E  [ ( N H 2 C H 2 C H 2 0 ) 2 C r  �9 ( N H 2 C H 2 C H 2  O H )  �9 H 2 0 ] C 1  

W I T H  A L D E H Y D E S  

Y u .  S. D o l ' s k a y a  a n d  G.  Y a .  K o n d r a t ' e v a  UDC 541.49:547.435:546.76'131:547.28 

The complex  [(NH2CH2CH20)2Cr" (NH2CH2CH2OH)" H20]C1 (I) contains (I) in the inner  sphe re  of the e th-  
anolamine  (EA) molecule ,  which is a t tached to the Cr  3+ ion via the unshared  pa i r  of the NH 2 group [1]. 
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The reac t ion  of (I) with al iphatic  and a r oma t i c  aldehydes was studied in the p r e sen t  paper .  I t  is known 
that amino compounds readi ly  f o r m  azomethines  N = C H R  with RCHO, while EA gives  an equivalent mix tu re  of 

the azomethine  and oxazoline.  
N --It~O I 

HOCHzCH~NHz + RCH0 -----> HOCH~CI4~N=CHR + I 

o R 
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It was found that when (I) is r eac t ed  with aldehydes the EA contained in the complex  act ively condense 
with RCH2CItO, but not as ac t ive ly  as  the f r e e  EA molecule .  The addition of an equimolar  ( re la t ive  to EA) 
amount  of the aldehyde to (I) gave new complexes  of composi t ion  [(NH2CH2CH20)2Cr. (NH = CHCH2R). H20]C1 
(II). The s a m e  complexes  a r e  fo rmed  when (D is t r ea ted  with a l a rge  excess  of the aldehyde. Only when (II) 
is s to red  (20~ > 10 h) does the amount  of ca rbon  in the complexes  gradual ly  inc rease ,  while the amount of 
the metal  d e c r e a s e s .  As a resu l t ,  the reac t ion  of (I) with an aldehyde has two cha rac t e r i s t i c s :  Only one of the 
th ree  NH 2 groups  p r e s en t  in (I) en te rs  into the reac t ion ,  while the fo rmat ion  of the azometh ine  is accompanied  
by the el iminat ion of the 2-hydroxyethyl  group as aceta ldehyde (GLC data). Due to the coordinat ion C = ~H - -  
Cr  the protons  adjacent  to the methylene group of the imine RCH2CH =NH have a high labi l i ty  and the imine 
molecule  en te rs  with unusual ease  into the crotonic  type of condensat ion with the excess  aldehyde p resen t  
in the mixture .  Here ,  f r o m  compound (II) a r e  evidently fo rmed  in success ion  [(NH2CH2CH20)2Cr- (Nit = CHCR= 
CHCH2R) �9 H20]C1, [(NH2CH2CH20)2Cr- (HN = CtICR = CHCR = CHCH2R) - H20]C1, etc.  Due to the delocal izat ion 
of the pos i t ive  charge  of the N a tom along the s y s t e m  of conjugated bonds an e lect rophi l ic  cen te r  appea r s  at the 
end of the polyene chainlet  and the poss ib i l i ty  a r i s e s  of e lee t rophi l ic  a t tack by the t e rmina l  C a tom on the co-  
ordinated N atom. 
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The building up of the unsa tura ted  chainlet  and the cycl izat ion of the polyunsatura ted ligand inside the 
complex  i tself  p roceeds  slowly even when (II) is s to red  o r  when solutions of C r C 1 3 - E A - a l d e h y d e  a r e  let  
stand. The cor responding  pyr idine bases  a r e  r insed  f r o m  the su r face  of the  long s to red  (II) with e ther ,  o r  
a r e  ex t rac ted  f rom solutions of CrC13 in EA and the aldehyde. The amount  of thus isolated pyr idines  is smal l ,  
and the i r  main por t ion is bound in the complexes .  The in t e rmed ia te  complexes  o r  pyr id ine  sources  a r e  r a p -  
idly c leaved  at 200-250 ~ When heated at this t e m p e r a t u r e  the pure  a lkyl -subs t i tu ted  pyr idine is dist i l led f r o m  
the reac t ion  m a s s .  The 3 , 5 - d i m e t h y l - 2 - e t h y l - ,  3 ,5 -d i e thy l -2 -p ropy l - ,  and 3 ,5-d ipropyl -2-buty lpyr id ines  were  
r e spec t ive ly  obtained in this manner  by the reac t ion  of (I) with propionaldehyde,  butyraldehyde,  and v a l e r a l -  
dehyde. When reac ted  with (I), both aceta ldehyde and crotonaldehyde 2-propylpyr id ine .  The corresponding 
quinolines we re  isolated f r o m  the reac t ion  mix tu re  a f t e r  (I) was heated with c innamaldehyde and the subs t i t -  
uted c innamaldehydes .  In this case  the C a tom of the a romat i c  r ing takes  pa r t  in the c losu re  of the s i x - m e m -  
be red  ring, and additional building up of the polyene chainlet  is not required.  
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The yie lds  of the a lkylpyr id ines  a r e  20-40 mole  %, and that  of the unsubsti tuted quinoline is 23%, when 
based  on one of the th ree  EA molecules  of the s ta r t ing  (I). The 6 -me thoxy-  and 6 ,7-d imethyoxyquinol ineswere  
isolated in s m a l l e r  amount: Due to the low heat  s tabi l i ty  of these  compounds they undergo substant ia l  decom-  
posi t ion under our adopted conditions of working up the reac t ion  mix tures .  

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

Complex [(NH2CH2CH20)2Cr. (NH = CHCH2CH3) �9 H20]C1. H20. To a solution of 10 g of CrC13. H20 (green 
chloride) in 5 ml of methanol at 5-10 ~ was added 12 ml  (0.2 mole) of EA. To the obtained violet  solution of (I) 
was added in drops  21.6 ml (0.6 mole) of propionaldehyde,  and a f t e r  20-30 rain the mix tu re  was f i l tered,  and 
the blue needle c ry s t a l s  were  washed with e ther  and dr ied  in vacuo, mp 150~ the compound is eas i ly  hydro l -  
yzed. Found: C 28.32; H 7.51; N 13.94; C1 12.30; Cr  17.32%. CTH23N304ClCr. Calculated: C 27.96; H 7.63; 
N 14.03; C1 11.79; Cr 17.29%. 

Complex [(NH2CH2CH~O)~Cr- (HN = CH(CH2)sCH3) �9 H~O]C1- H20. Obtained by t rea t ing  a solution of (i) 
with va le ra ldehyde ,  mp 191 ~ Found: C 32.78; H 8.32; N 13.40; C1 10.41; Cr  15.54%. CgH27N304C1Cr. Calcu-  
lated: C 32.89; H 8.22; N 12.80; C1 10.79; Cr  15.82%. 
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3,5-Dimethyl-2-e thylpyr id ine .  A mixture  of (I) and propionaldehyde was heated in an oil bath, with g rad -  
ual elevation of the t e m p e r a t u r e  to 250 ~ The f rac t ion  with bp > 120 ~ was dr ied over  K2CO 3 and dist i l led.  
Yield 40%, bp 85-90* (13 ram); p icra te ,  mp 152~ cf.  [2]. 

3 ,5-Dipropyl-2-butylpyr idine .  Obtained f rom (I) and valera ldehyde in 20% yield, bp 127-130 ~ (4-5 mm); 
p icra te ,  mp 96 ~ Found: C 81.86; H 11.18; N 6.58%. C15H25N. Calculated: C 82.13; H 11.49; N 6.38%. 

3 ,5-Die thyl -2-propylpyr id ine .  Obtained f rom (I) and butyraldehyde in 33% yield, bp 96-100 ~ (5 mm); 
p icra te ,  mp 122~ cf. [3]. 

2 -Propylpyr id ine .  The  yield f rom the reac t ion  of (I) with crotonaldehyde was 30%, and 25% when r e a c -  
tion was with acetaldehyde,  bp 165-169~ p ic ra te ,  mp 78 ~ which coincides with the data given in [4]. 

6,7-Dimethoxyquinoline.  The yield f rom the react ion of (I) with m,p-dimethoxycinnamaldehyde was 12%, 
mp 30-33~ p ic ra te ,  mp 252-254 ~ which cor responds  with the data given in [5]. 

6-Methoxyquinoline. The yield f rom m-methoxycinnamaldehyde was 3%, mp 26-29~ cf. [6]. 

C O N C L U S I O N S  

1. In bis(f l -aminoethylato)ethanolamineaquochromium chloride only one of the th ree  amino groups reac ts  
with aldehydes.  The condensation is accompanied by the elimination of acetaldehyde and rupture  of the C--N 
bond, and leads to the aldimine. 

2. The fo rmed  coordinated aldimine exhibits a high activity in the crotonic  type of condensation and is 
quickly conver ted to a polyunsaturated ligand, which then is cycl ized to e i ther  the pyridine or  quinoline base.  

1. 
2. 
3. 
4. 
5. 
6. 
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W O L F F  R E A R R A N G E M E N T  OF A L K O X Y C A R B O N Y L C A R B E N E S  

D U R I N G  T H E R M A L  D E C O M P O S I T I O N  O F  A L K Y L  D I A Z O A C E T A T E S  

IN P R E S E N C E  O F  G A S E O U S  U N S A T U R A T E D  C O M P O U N D S *  

O.  M. N e f e d o v ,  I .  E .  D o l g i i ,  UDC542.952'1:547.512:541.11:542.92:547.235.4 
a n d  E .  A.  S h a p i r o  

It is known that in the photolysis of ethyl diazoacetate  (Ib) in liquid olefins as the medium the initially 
formed e thoxycarbonylcarbene (lib) par t ia l ly  undergoes the Wolff r ea r rangement  to ethoxyketene (IIIb), which 
reac ts  with olefins to give 2-ethoxycyclobutanones (IV) as the end products  [3]. 

N2CHCOOR --.%7 ~ : CHCOOR --. ROCH=C=O --~ H 
(I) (I1) (lid 0 

RO 
(IV) 

R=CHs(a); C~H5 (b) 

*See [1] fo r  p re l iminary  communicat ions;  a par t  of the work was presented  at the Second All-Union Convention 
on the Chemis t ry  of Carbenes and The i r  Analogs [2 ]. 
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