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The dependence between the chromatographic  mobility, the ch a r ac t e r  of the disintegrat ion 
under  e lec t ron  impact,  and the configuration at C(4 ) was found for  ep imer ic  N-oxides of 1,2- 
d imethyl -4-e thyl - ,  -4 -v iny l - ,  and --4-ethynylperhydro-4-quinolols .  It is proposed that this 
dependence be used to determine the configuration at C(4 ) in 1 ,4 -d ia lky l - t r ans -pe rhydro -4 -  
quinolols, f rom which two ep imer ic  N-oxides can be obtained. 

In [1, 2], by determinat ion of the configuration in the 2 and 4 positions of 4-subst i tu ted  1,2-dimethyl-  
or  1-e thyl -2-methyl - t rans-perhydro--4-quinolo ls ,  we demonst ra ted  the fundamental possibi l i ty  of the use 
of a mass  s p e c t r o m e t r i c  method for the solution of s te reochemica l  problems in this se r ies .  The method 
descr ibed  in [1, 2] makes it possible to determine the configuration at C(4 ) only when the mass spect ra  of 
both ep imers  are  compared.  However,  we then faced the problem of establishing the configuration at C(4 } 

, in molec,~les of such substi tuted 2 -methy l -4 -a lky l - t r ans -pe rhydro-4 -qu ino lo l s ,  which are  formed during 
organometra l l ic  syntheses  f rom the corresponding ketones inthe f o r m o f  only one epimer .  In the presen t  
paper ,  we discuss a possible methodical approach to the solution of this problem using the cor re la t ion  
between the mass spec t romet r i c  behavior  and the chromatographic  mobility of the N-oxides of the indicated 
compounds. 
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One pai r  of ep imer i c  (with respec t  to the ni trogen atom) N-oxides (IIa-c, IIIa-c and Va-c ,  Via-c,  
respect ively)  was obtained f rom alcohols Ia-c and IVa-c, the s t e r eochemis t ry  of which was establ ished in 
[1], by t rea tment  with hydrogen peroxide [3]. Except for  the configuration of the N atom, the N-oxides ob- 
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TABLE 1. Ratios of the Intensities of the Charac ter i s t ic  Peaks  in 
the Mass Spectra  of N-Oxides 

Peak in tens i ty  
rat io  

]. IMp17] + ,. IM] § 
1 [M--ISl+ ]/, [MI* 
1 [M-all+ I/~IM]+ 
/ [M-591 § ,1"i [MI* 
1 [M_641 + ,-[M]* 

Iia 
(205) 

0,8 
0,3 
0,1 
0,7 
0,8 
0,9 

Compound (rap, ~ 
| 

I l i a  IIb III b IIC Il ia  v a  / v i a  
(170 (208) (is0 (147) (186) (222) / (316) 

3,1 
1,7 
4,5 
0,8 
l,l 
4,1 

o,8 2,410,3 0,3 2,4 o,2 
0,3 5,5 0,2 
0,8 4,5 o,4 
I,I 52 o,3 
o,4 IO:5 0,5 

! 
2,0 4,5 / 0,8 
1,5 2,3 I o,3 5,o 7,5 0,2 
2,2 2,0 o,5 1,4 2,o o 5 
6,o 6,1 o15 

v,b Vlbl vc vie 
(226) (14o)] (229)[(f6amlng) 

! 
3.0 L0.5 2.5 0,5 
2,9 / 0,3 2,2 0,2 
9,0 0,2 9,0 0,2 
2,5 0,6 2,0 0,5 
1,9 0,5 1,| 0,6 
6,0 0,3 7,0 0,6 

TABLE 2. Relationship between the Types of Mass Spectra  and 
the R f  Values of Ep imer i c  N-Oxides 

Compound  I ia  IIIa I I I b [ I I I b  I Ic  IIIe Va Via v b  vIb vc VIC 

Type of mass 
spec t rum 

R~ 

A 

0,56 } 1 I B A B A 

0,35 0,66 0,41 0,66 
BIB 

0,47 0,68 

A . B 

0,46 0,63 

A B 

0,51 0,60 

A 

0,44 

obtained retain the s t e r eochemis t ry  of the s tar t ing alcohols, since the la t te r  are regenera ted  on removal  
of the N-oxide oxygen by catalyt ic  hydrogenation (H2/Pd). 

A mass  spec t romet r i c  comparison of the ep lmer ic  N-oxides (Table 1} demonst ra ted  that the spec t ra  
of the ep imers  differ  m a r k e d l y  and, r egard less  of the na ture  of substituent R, can be grouped into two 
types - A and B. Both of these types are  p resen ted  in Fig. 1 in the case of ethynyl alcohols. Relat ively 
intense [M]+: ion peaks and less  intense [M-15] +, [M-17] +, [M-18] +', [M-31]  +, [M-59]  +, and [M-64]  +" 
ion peaks are cha rac te r i s t i c  for  mass  spec t ra  of the A type. However,  in the mass spec t ra  of the B type 
the peaks  of the la t te r  ions severa l  t imes  exceed the peak of the molecular  ion. Of the f ragment  ions l i s ted  
above, the f i r s t  three  are  fo rmed  during the elimination of CH3, OH, and H20 , respect ively ,  f rom the mole-  
cular  ion, while the last  th ree  are  formed during elimination of CH 3 +O, C3H 7 +O, and 2CH 3 +H20+O. It is 
in teres t ing to note that the [M-16] +" ion peak is v e ry  small  in the mass spec t ra  of all of the examined N- 
oxides. 

The chromatographic  mobility of theN-oxides  under considerat ion apparently depends on the confor-  
mation of  the oxygen-containlng substltuents attached to a symmet r i c  cen te rs  I and 4. It is known that alco-  
hols of the cyclohexane se r i e s  with an equatorial  hydroxyl group have a lower chromatographic  mobility 
(high affinity for  the sorbent) than the i r  axial ep imers  [4]. The effect  of the conformation of the oxide oxy- 
gen attached to the f i rs t  a symmet r i c  center  is also ref lec ted  in the R /  values of the investigated se r i e s  of 
compounds. 

An interes t ing regular i ty  (Table 2) was observed on comparing the chromatographic  mobility of the 
ep imer ie  N-oxldes [the Rf  values are  given for  an e thano l -ace tone  (1:3) sys tem and chromatography on 
aluminum oxide] with the i r  mass spect ra l  type. In the se r i e s  of ep lmers  IIa-c and I l ia-c,  which contain 
an axial 4-alkyl  group, IIa-c, which have l a rge r  R f  values,  are cha rac t e r i zed  by mass spec t ra  of the A 

a r e  type, while IIIa-c, which have lower Rf  values,  cha rac te r i zed  by mass spec t ra  of the B type. However,  
in the s e r i e s  of ep lmers  Va-c  and VI~-c, which have an equatorial  4-a lkyl  group, N-oxldes Va-c ,  which have 
higher  R f  values,  have mass  spec t ra  of the B type, while the i r  ep lmers  (Via-c), which have lower R /  
values,  liave spec t ra  of the A type. 

We assume that this regula r i ty  can be used for the determinat ion of the configuration at C(4 ) in 1,4- 
d ia lkyl - t rans-perhydro-4-quinolo ls  with substltuents in the rings that do not substantially a f f ec t the  chro -  
matograpMc mobility of the N-oxides,  for example,  alkyl groups .  For  this,  a pair  of ep imer i e  N-ox-  
ides should be obtained f rom the corresponding alcohol, the configuration at C(4 ) in which mus tbe  de t e r -  
mined, by the action of hydrogen peroxide.  If spec t ra  of the A and B type, respect ively ,  are  pecul ia r  to the 
N-oxides with hlgber  and lower R f  values,  the s tar t ing alcohol should have the 4a-a lkyl -4e-OH conflgura-  
tlon; an inverse  dependence betwden the relat ive R f  values and the types of mass  spec t ra  of the ep imer ic  
N-oxides will be evidence for the 4e-a lkyl -4a-OH configuration. 
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Fig. 1. Mass s pec t r a  of ep imer i c  N-oxides  IIa and IIIa. 

This  method cannot be used  in the case  of alcohols f rom which only one N-oxide is formed,  as, for  
example ,  f rom alcohols with an axial  2 -a lky l  group. One cannot exclude the poss ib i l i ty  that  this method 
may also be applicable to the de terminat ion  of the configuration at C0) in molecules  of secondary  alcohols 
that  a re  s i m i l a r  to the t e r t i a r y  alcohols examined  above, since t h e i r ' c h r o m a t o g r a p h i c  mobi l i t les  will a lso 
be de te rmined  p r i m a r i l y  by the 4-OH and N ~  O groups.  The es tab l i shment  of the configuration of the p r i -  
m a r y  center  in the N-oxides  examined will be the subject  of a s epa ra t e  communi cation. 

EXPERIMENTAL 

The m a s s  s pec t r a  of the N-oxides  we re  obtained with an MKh-1309 appara tus  equipped with an indus-  
t r i a l  s y s t e m  for  the d i rec t  introduction of the sample  into the ion source  at an ionizing e lec t ron  ene rgy  of 
70 eV and a sample  vapor iza t ion  t e m p e r a t u r e  of 60-80 ~ 
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