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In a p reced ing  pape r  [1] it was shown that  under  the conditions of m a s s  spec t rome t ry ,  a Claisen r e -  
a r r angemen t  (CR} of the alkaloid buchara ine  (i) and of the aldehyde buchara inal  t akes  place .  In spite of the 
fact  that with a change in the t e m p e r a t u r e  of the inlet tube f rom 110 to 60°C cons iderable  changes in the 
m a s s  spec t r a  were  recorded ,  it was imposs ib le  to es tab l i sh  unambiguously whether  the r e a r r a n g e m e n t  
p r o c e s s e s  a r e  pure ly  t h e r m a l  or  whether  some role  is p layed by e lec t ron  impact .  A number  of fac ts  indi- 
cated a change in the nature  of the r e a r r a n g e m e n t  at var ious  t e m p e r a t u r e s .  According to authors  who have 
studied the mechan i sm of the CR [2], the product  of ~/ invers ion that is f i r s t  f o rmed  then r e a r r a n g e s  into 
a compound in which the/3 a tom of the initial al lyl  chain adds to the ortho posit ion of the a roma t i c  r ing 
(anomalous r ea r r angem en t ) .  

To check whether  the behavior  of O-a l ly l  e the r s  in m a s s  s p e c t r o m e t r y  co r r e sponds  to these  ideas,  
we have carefu l ly  studied the spec t r a  of bucharaine  acetonide (II) [3] together  with the spec t r a  of the p rod-  
ucts of the CR p r e p a r e d  under l abo ra to ry  conditions [4]. 

The m a s s  spec t r a  of the products  of anomalous  r e a r r a n g e m e n t  (HI-V), subsequently cal led the fl -CR,  
and the products  of 7 invers ion (~/-CR) (VII, VIII), taken at 90-110°C, contain, with a few exceptions,  the 
s ame  set  of peaks  differing in the i r  re la t ive  in tens i t ies .  The spec t rum of (ID is c lose r  to the spec t r a  of 
(HI-V) than of (VII, VII1). 

Let  us consider  the main f r agmen t s  of the molecu les  of the model compounds (III-V, VII, VIII) in con- 
nection with the cha r ac t e r i s t i c s  of the s t r u c t u r e s  of each of them.  The m a x i m u m  intensi ty of the peak  with 
m / e  242 in the spec t rum of the phenol (IIi) is due to the fact  that the split t ing off of a dioxolane ring f rom 
M + is act ivated by the double bond in the al lyl  posi t ion.  The spli t t ing off of the side chain f rom the dihydro-  
furanoquinolone sys t em of (IV} and (V) leads to the appearance  of a s table oxonium ion with m / e  214 [1], as 
a resu l t  of which the l a t t e r  is the s t ronges t  in these  spec t ra .  Under the conditions of m a s s  spec t rome t ry ,  
obviously,  the in te rconvers ion  (III) ~---(IV, V) takes  place  and t h e r e f o r e  all  t h ree  spec t r a  show the peaks  
of both ions with m / e  242 and 214. The fo rmat ion  of ions with m / e  214 in the spec t r a  of the products  of 
~ - C R  (VII and VIII) is favorable ,  s ince this p r o c e s s  is caused by the c leavage of a bond in the fl posi t ion 
to the a roma t i c  sys t em.  In this case ,  the ion with m / e  214 is accompanied  by an ion with m / e  215, ob- 
viously obtained by the migra t ion  of a hydrogen a tom to the posit ion of detachment  of the side chain. In 
ag reement  with this ,  one of the methyl  groups is spl i t  off, fo rming  ions with m / e  200 (m* =186.0). 

Let us now cons ide r  the initial  buchara ine  acetonide (ID. 4-Hydroxyquinol -2-one  with m / e  161 or i ts  
protonated analog with m / e  162 mus t  be cha rac t e r i s t i c  for  its s t ruc tu re .  As can be seen f r o m  Fig. 1, the 
peaks  shown, although they a re  fa i r ly  strong, neve r the le s s  a r e  weaker  than the peaks  with m / e  242 and 214. 
The m a x i m u m  intensity of the peak  with m / e  242 cannot be expla ined  by the assumpt ion  that the c leavage 
of the corresponding C - C  bond of the side chain is favored  by the propinquity of the dioxolane r ing.  Thus,  
in the spec t rum of dihydrobucharaine acetonide (VI) the analogous peak of the ion M - 1 2 9  [3] with m / e  244 
has a very  low intensi ty.  At the same  t ime,  in this spec t rum the peak of an ion with m / e  162 is the m a x -  
imum peak.  
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Fig. 1. Mass spec t ra  of compounds (H-V, VII, and VIII} at 90-110°C. 

Hence, the s imi lar i ty  of the mass  spect rum o f  the acetonide (1D to the spect ra  of the products of CR 
obtained chemical ly can be explained by the occur rence  of side rea r rangements  in the mass  spec t rometer .  
It was mentioned above that the spect rum of (I'D resembles  the spect ra  of (III-V) more  than those of (VII) 
and (VIII). Consequently, on mass  spect rometry ,  products of /9-CR are  formed predominantly.  In the spec-  
t rum of (ID there  are  some features  charac ter iz ing  the fragmentat ion of part  of its molecule in the form of 
an allyl ether.  These are ,  in par t icular ,  the peaks with m/e  161 and 162. In the spec t ra  of (m-V) and(VII, 
VIII), the ion with m / e  162 is small,  since its formation takes place through the stage of (~ cleavage with 
respect  to an aromat ic  sys tem.  

For  the molecule of(II), cleavage of the side chain between the two methylene groups is favorable,  in 
view of which the corresponding peak with m / e  228 in the spectrum of (II) has a g rea te r  intensity than in 
the other spectra .  The peak of an ion with m / e  153 ar is ing by the detachment of a ArO and a molecule of 
acetone f rom the molecular  ion se rves  as an analytical peak charac ter iz ing  the O-al lyl  s);stem of (ID. This 
ion is essential ly s imi la r  to the ion with m/e  85 in the spec t ra  of the acetonides of foliosidine and evoxine 
[3], with the difference that the ion with m / e  153 contains an additional isoprene unit (68 amu). The ion 
under considerat ion loses a molecule of water  and is converted into an ion with m/e  135. The molecules 
of (III-V) form the corresponding ions by ~ cleavage, and therefore  in their  spectra  the ions with m / e  153 
and 135 have a low intensity. In the spect ra  of (HI-V) the ions with m/e  125 have a grea ter  intensity; these 
can be obtained as the resul t  of/3 cleavage with the splitting off of ArCHCH 3 and acetone. The appearance 
of an ion with m / e  125 f rom the molecular  ions of the cyclic products (IV and V) is preceded by the opening 
of the dihydrofuran ring. A s imi la r  p rocess  is not charac te r i s t i c  for  the products  of T - C P / V I I  and VIII). 
The only indications showing the p resence  of compounds of type (VII) and (VIII) a re  the previously  mentioned 
high intensities of the peaks with m / e  215 and 200. The features  are  actually found in the spect rum of (II) 
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Fig.  2. Mass  s p e c t r a  of compounds (II-V) at 175-185°C. 

taken at 100°C. Thus,  the ra t io  of the intensi t ies  of the peaks  with m / e  215 and 214 in the spec t rum of (II) 
is approx imate ly  15% g r e a t e r  than the s i m i l a r  ra t io  in the spec t r a  of (HI-V). 

Unfortunately,  the vapor  p r e s s u r e  of the acetonide (IT) at t e m p e r a t u r e s  below 100°C is insufficient to 
obtain a high-qual i ty  spec t rum showing a g r e a t e r  contribution of the initial O-a l ly l  f o r m  or  of the product  
of 7 invers ion.  We m e a s u r e d  the spec t r a  of the acetonides  (II-V) at e levated  t e m p e r a t u r e s  (175-185°C~. 
Under these  conditions (Fig.  2) the c h a r a c t e r i s t i c  f ea tu res  of the O-a l ly l  f o r m  d isappear  f r o m  the spec t rum 
of (ID, and in the spec t rum of (fro the ra t io  of the intensi t ies  of the peaks  of ions with m / e  214 and 242 
change great ly ,  and both spec t r a  become  ve ry  s i m i l a r  to the s p e c t r a  of (IV) and iV), which in turn,  change 
only sl ightly with a r i s e  in the t e m p e r a t u r e .  The conclusion sugges ts  i t se l f  that on intensified heating the 
bulk of the molecu les  of (II) pass ing  through a s tage of the format ion  of a phenolic compound then undergo 
r i n g - c l o s u r e  to f o r m  the dihydrofuroquinolones (IV and V). No t r a c e s  of (VII and VIII) - the products  of 
~, invers ion ( increased  intensi t ies  of the peaks  with m / e  215 and 200) - a r e  obse rved  in these  spec t r a .  An- 
other  cha r ac t e r i s t i c  p r o p e r t y  of the s p e c t r a  of the cycl ic  products  of fl -CR may  be mentioned - the inc rease  
in the intensi ty of the peak  of the furanoquinolone ion with m / e  213. In the spec t r a  of (VII and VIII) it has  
a f a r  s m a l l e r  value. Thus,  the ra t io  between the intensi t ies  of the ions with m / e  215 (dihydrofuranoquinol-  
one) and 213 p e r m i t s  an idea to be gained, to some  extent, of the contr ibutions of the products  of fl - and 
~ - C R s  to the mixture  of subs tances  fo rmed  in m a s s  s p e c t r o m e t r y  in the analys is  of the acetonide (II). 

We have studied the m a s s  spec t rum of N-methylbuchara ine  acetonide (IX). At 120°C, the peaks  of 
ions with m / e  256 and 228 have a r e l a t ive ly  low intensi ty in this spec t rum (Fig. 3), showing the fo rmat ion  
of p roducts  of/3 -CR.  In re la t ion  to these ,  the intensi ty of the peak  of an ion with m / e  242, cha rac te r i z ing  
the decomposi t ion of the O-a l ly l  f o r m  of (IX} r i s e s  considerably .  The p e r s i s t e n c e  of l a rge  amounts of un- 
r e a r r a n g e d  molecu les  of {IX) is a lso  indicated by the max imum intensi ty  of the peak  of protonated 2 ,4-di-  
hydroxy- l -me thy lqu ino l ine  with m / e  176. In addition to this ,  the growth of the peak with m / e  229 can be 
seen which conf i rms  the p r e s e n c e  of the products  of ~, invers ion.  The combinat ion of the above-ment ioned  
facts  p e r m i t s  the conclusion that  in the N-methyl  der iva t ive  (IX) at the s ame  t e m p e r a t u r e  a re la t ive ly  s m a l -  
l e r  number  of molecules  undergoes  CR and the amount of products  of ~/ invers ion i nc r ea se s .  

With a r i s e  in the t e m p e r a t u r e  of the inlet s y s t e m  to 180°C, the following changes take place  in the 
spec t rum of (IX): the intensi t ies  of the peaks  with m / e  176, 175, and 153 fall  sharply,  the intensi t ies  of the 
peaks  with m / e  242 and 229 also dec r ea se  considerably ,  and the peaks  with m / e  228 and 256 become much 
s t ronge r .  Consequently, under  the given conditions for  the admiss ion  of (IX) the bulk of the sample  is con-  
ver ted  into the product  of fl -CR.  
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Fig.  3. Mass  spec t r a  of N-methy lbuchara ine  acetonide at 120 
and 180°C. 

A study of the spec t r a  of deutera ted  samples  gave us a cons iderable  amount of information on the na- ture of the o c c u r r e n c e  of CR in m a s s  s p e c t r o m e t r y .  Having prev ious ly  [1] obse rved  an additional shift  of 
the peaks  in the spec t rum of the D-analog of bucharaine  (1) by 3 amu, we a sc r ibed  to it r ing-cha in  t a u t o m e r -  
i sm of the s ide-cha in  of (I). The appearance  of a cyclic  f o r m  of the molecule  of bucharaine  acetonide (IT) 
is  imposs ib le .  Never the less ,  even when it was br ie f ly  i m m e r s e d  in deuteromethanol ,  in the spec t rum of a 
s ample  f reed  f r o m  the bulk of the CD3OD in the lock sy s t em of the m a s s  s p e c t r o m e t e r  an additional shift 
of the peak  of M + by 2 amu was read i ly  observed .  This fact  can be explained in the following way. Within 
the f r a m e w o r k  of the genera l ly  accepted  approach  to the mechan i sm of T invers ion  [2], taking place  as a 
[3,3]-sigrnatropic r e a r r a n g e m e n t  [4] (see Scheme), one hydrogen a tom mig ra t e s  f r o m  the ortho posit ion.  
Then, as a r e su l t  of 1 ,5 -migra t ion  of hydrogen in the in te rmedia te  sp i rocyc lopropyl  der iva t ive  of 2 ,4 -d i -  
hydroxyquinoline and the subsequent  c leavage  of the C 3-  C T bond, the products  of fl -CR (HI) and (IIIa) may  
a r i s e  (we could not i sola te  the la t ter) .  Thus,  at this  s tage of the t r ans fo rma t ion  yet another  mobile  hydro-  
gen a tom appea r s  which is  r espons ib le  fo r  the additional shift of M + in the m a s s  spec t rum.  

On applying the p rocedure  fo r  the calculat ion of the spec t r a  of deutero  analogs that we have developed, 
we found that  in the s p e c t r a  of (I) and (II) on pass ing  f r o m  the ions M + to the ions M - 1 5  a cons iderab le  pa r t  
of the isotopic label  is lost .  This  is apparent ly  explained by the fact  that at this  s tage of the fo rmat ion  of 
the sp i rocyc lopropy l  der iva t ive , the  hydrogen f r o m  4 - O H ,  which could have been rep laced  by deu te r i sm be-  
fo re  this ,  p a s s e s  to Cc~, and the CH 3 group so a r i s ing  is read i ly  spli t  off under  e lec t ron  impact .  

OT ~ p, cp)  

"~...-"~ 0 ~'\CHz9 H 

. . . ."%~ ~ P.H - C - ~  C H R .  
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• - -  " ~ , ~ 0  CHs 
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The analogous t r e a t m e n t  of spec t r a  of the D-analogs  of the i s o m e r i z e d  compounds (IID and (V) shows 
the  absence  of a redis t r ibut ion  of the pe rcen tages  of the ions in the groups of peaks  of M + and M - 1 5 .  Con- 
sequently,  if  the tube contained r e s idues  of CD3GD , when a t h e r m a l  CR took p lace  in it up to two hydrogen 
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TABLE 1. Mass Numbers and Relative 
Intensities (%) of the Main Peaks inthe Mass 
Spectra of Compounds (X-XIII) 

C o r n - I  I . ,~ 

x 12o r X 180 47 I 1 
Xl 100 42 100 15 

I 

69 

1 oo 34 

5 

C o m -  
pound  

XII 
Xh 
Xll[ 

T C 

115 
205 
110 

27~ Oa ) 

90 

258 230 

lO0 I0 
lO0 

2,)5 69 

109 1~; 
48 15 
tl 8 

atoms would be additionally replaced by deuter ism.  On 
recording  a section of the mass  spect rum in the range 
f rom 40-30 m / e  at the moment of introduction of the 
sample and in the subsequent 5-10 min, it was found that 
a sufficient amount of deuteromethanol remained in the 
sample for  the replacement  of the migrat ing hydrogen 
atoms.  

We also heated a solution of the acetonide (II) in 
CD3OD in a sealed tube at 105°C for  a day, which led to 
the appearance in the spec t rum of the ions M +, each in- 
cluding six excess deuterium atoms.  It is obvious that a 
CR took place even before the introduction of the sample 
into the mass  spec t rometer  as a consequence of the p ro -  
longed heating. In view of the fact that the t ransi t ions  
shown in the Scheme are  revers ib le  [2], the additional 
atoms accumulate because of the isotope effect. 

Thus, to show the thermal  nature of the CR of the acetonides (1D and (IX}, the method of deuterating 
the samples  was varied.  In paral le l  with the evaporation of the nondeuterated acetonide, a cur rent  of CD3OD 
was admitted into the ionization chamber  f rom a separa te  r e se rvo i r ,  in view of which the molecules of iII) 
and deuteromethanol  could exchange thei r  mobile hydrogen atoms only on the heated sur faces  of the ion 
source.  The D-containing ions recorded  in this way are  formed f rom the desorbed acetonide molecules .  

When experiments  were  ca r r i ed  out under s imi lar  conditions at a t empera tu re  of l l0°C,  in the spec-  
t rum of (HI) the peak of M + shifted by 2 amu (NH and Oil at C 4) and in the spect rum of (IV) it shifted by 1 
amu (NI-I). If a sample of bucharaine acetonide (1D present  in the tube par t ia l ly  underwent a CR under the 
action of heat with the formation of products (III-V) and (VII, VIII), its spect rum should contain a certain 
amount of M + 2 ions [through the appearance of the phenolic form (IID ]. Such a shift is actually observed 
in the analysis  of the acetonide (II) deuterated by an independent method. With a r i se  in the t empera tu re  of 
the experiment  to 175°C, the peak of the ion M +2 in the spec t rum of (Ii) sharply  decreases  in intensity, 
which can be explained by the r ing-c losure  of the phenolic form and the formation of the nonphenolic prod-  
ucts (IV) and iV) in the tube. By analyzing the spec t rum of the model phenol (III) deuterated under the same 
conditions, we establishecl that with a r i se  in the t empera tu re  f rom 110 to 190°,the proport ion of M + 2 ions 
likewise falls sharply: 

T,  C D :0. % I): 1, % D 2. % 

[11 (110) 14 47 39 
Ill (190) 55 37 8 

This confirms the appearance of a dihydrofuran derivative before electron impact under thermal  conditions. 

When the model dihydrofuranoquinolone (IV) was deuterated by the contact method, no additional shift 
was observed in its spectrum.  Consequently, under the action of heat this form does not i somerize ,  and the 
closure of a hydrofuran ring leading, as shown above, to the formation of ions with m / e  125 takes place 
as the resul t  of e lectron impact .  We may note that with any method of deuteration of the acetonide (ii), the 
ion with m / e  153 charac te r iz ing  the contribution of the O-al lyl  form does not bear  any t r aces  of isotopic 
label. This shows that the mass  spec t rum of bucharaine acetonide (H) is the spectrum of a complex mix-  
ture  of O- and C-al lyl  derivat ives,  and also of the products of the cyclization of the latter.  

Other Examples of the Occur rence  of CR in the Mass Spectrometer .  The  ease of occur rence  of the 
CR of bucharaine and its derivat ives under the conditions of the inlet sys tem of a mass  spec t romete r  in- 
duced us to study the behavior of some other O-al lyl  e thers .  The detection of such p rocesses  during analy- 
sis would also have a methodical  value for the selection of the conditions for  recording mass  spectra .  We 
limited ourse lves  to derivat ives of quinol-2-one.  Information on the mass  spec t ra  of the alkaloids ravenine 
(the y ,y -d ime thy la l ly l  ether  of 4-hydroxy- l -methylquinol -2-one)  and of ravenoline, which is the product of 
the fl -CR of the f i rs t  compound, has been given by Paul and Bose [6]. The absence of information of the 
relat ive intensit ies of the main ions in the mass spec t ra  of ravenine and ravenoline does not permit  us to 
judge whether CR took place during the recording of the spectrum of the fo rmer .  We have per formed the 
synthesis of norravenine iX) by the condensation of 2,4-dihydroxyquinoline with 1 -ch lo ro-3-methy lbu t -2 -  
ene (obtained by A. Kakharov). The mass  spect rum of (X) (Table 1) recorded  at 120°C confirms the O-al lyl  
nature of this compound. The ion of a phenol with m / e  161 is the maximum ion, and an ion with m / e  69 and 
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the composi t ion CsI-I s fo rmed  in the local izat ion of the charge  on the side chain has a cons iderably  intensity.  
In the anomalous  CR of (X) p e r f o r m e d  under themal  conditions, the C-al ly l  compound (X1) is  obtained. The 
m a s s  spec t rum of (XI) di f fers  sharp ly  f r o m  the spec t rum of (X) by an i nc r ea se  in the s tabi l i ty  of the m o -  
l ecu la r  ion, the 10070 intensi ty  of the ion M - 1 5 ,  and the manifold dec r ea se  in the peak with m / e  161. Con- 
sequently,  at t e m p e r a t u r e s  of the inlet s y s t e m  of 100-120°C absolute ly  no CR of (X) takes  p lace .  On ra i s ing  
the t e m p e r a t u r e  of the exper iment  to 180°C, the spec t rum of (X} was obtained, showing that  under  these  
conditions nor raven ine  is conver ted  comple te ly  into norravenol ine  (XB. 

The 7 , 7 - d i m e t h y l a l l y l  e ther  of 8 -hyd roxy -4 -me thoxy- l -me thy lqu ino l -2 -one  (XII) was synthesized by 
a s i m i l a r  method.  I ts  spec t rum,  taken at 115°C, is typica l  for  allyl  a roma t i c  e thers  [7] and is c h a r a c t e r -  
ized by the m a x i m u m  peak  of the ion M -  68 and a peak at 69 ainu. With a r i s e  in the t e m p e r a t u r e  of the in- 
let  s y s t e m  to 170°C, the main  fea tu res  of the spec t rum (XII) a r e  p r e s e r v e d ,  while ma rked  changes take place  
at t e m p e r a t u r e s  above 200°C: the intensi ty  of M + i n c r e a s e s  severa l fo ld  and the peak  of the M - 1 5  ion be -  
comes  the m a x i m u m  peak,  while the M - 6 8  peak with m / e  205 a lso  r ema ins  fa i r ly  s t rong.  The r e su l t s  of a 
compar i son  of this spec t rum with the spec t rum of 7-(~,8 -d imethyla l ly l ) -  8 -hydroxy-4 -me thoxy-  1 -me thy l -  
quinol-2-one (see Table  1) obtained f rom (XID in the l abora to ry  show that even under such s e v e r e  condi-  
t ions the r e a r r a n g e d  f o r m  (XI1D is p re sen t  in admixture  with a cer ta in  amount of the initial O-a l ly l  e ther  
(xn ) .  

The examples  of m a s s  s p e c t r o m e t r i c  r e a r r a n g e m e n t s  that have been given enable us to r e c o m m e n d  
a m o r e  care fu l  approach  to the in terpre ta t ion  of the spec t r a  of O-a l ly l  e the r s  and a lso  the use of the lowest  
poss ib le  t e m p e r a t u r e  of the inlet sys t em for  analyzing these  compounds.  

F u r t h e r m o r e ,  f rom al l  the ma t e r i a l  cons idered  it m a y  be concluded that  the occu r rence  of CR under  
m a s s  s p e c t r o m e t r i c  conditions both for  compounds having different  subst i tuents  in the s a m e  posi t ion of the 
quinolinone nucleus and for  subs tances  of the s ame  subst i tuents  in different  posi t ions  r equ i r e s  different  
amounts  of t h e r m a l  energy.  The r e su l t s  obtained agree  with the quantum-mechanica l  calculat ions of V. N. 
Zvol inski i  and M. E. P e r e l ' s o n  [8], who es tabl i shed that in the molecule  of quinol-2-one posi t ion 3 p o s s e s s e s  
the highest  r eac t iv i ty  index (RI) in all  types  of reac t ions  and that posit ion 7 is  the least  reac t ive .  This  can 
explain the d i f ference  in the functions for  the occu r rence  of the CR of compounds (X) and (XI1) in the m a s s  
s p e c t r o m e t e r .  

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

The m a s s  spec t r a  of al l  the compounds were  obta inedonanMKh-1303 ins t rument  fi t ted with a device 
for  the d i rec t  introduction of the sample  into the ion source ;  ionizing voltage 40 V. 

The methods for  obtaining the compounds have been descr ibed  e lsewhere:  (II) in [3], and (III-V, VII, 
VIII) in [4]. The NMR spec t r a  were  taken on a JNM-4H-100/100 MHz ins t rument  (solution in deu te roch lo ro -  
fo rm,  T scale) .  

N-Methylbuchara ine  Acetonide (IX). A mix tu re  of 1 g of bucharaine acetonide,  9 ml  of methyl  iodide, 
4.5 g of anhydrous po t a s s ium carbonate ,  and 300 ml of d ry  acetone was heated for  6 h. When the f i l t ra te  
was concentra ted ,  a c rys ta l l ine  p rec ip i ta te  deposited, which was chromatographed  on a lumina.  The f i r s t  
ch lo ro fo rm eluates gave subs tance  (IX) with mp 99-100°C ( f rom acetone).  On TLC it gave one spot .  

Norravenine  (X). A mix tu re  of 0.47 g of 2,4-dihydroxyquinoline,  300 ml  of d ry  acetone,  4 g of anhy- 
drous  po tass ium carbonate ,  and 7 ml  of 1 - ch lo ro -3 -me thy lbu t -2 - ene  was heated for  20 h. Then it was f i l -  
t e red ,  the f i l t r a te  was evaporated,  and the res idue  was dr ied and dissolved in e ther .  The solution was 
washed  with alkal i  and was then concent ra ted  to give c ry s t a l s  (0.2 g with mp 163°C f rom ethanol). 

NMR spec t rum:  - 2 . 5 3  (1H, broadened singlet,  NI-D; 2.13 (1H, doublet, Hs); 2.50-3.00 (3H, mult iplet ,  
Ha, 7, 8); 4.04 (1H, singlet ,  H3); 4.51 (1H, t r ip le t ,  - C H  =); 5.39 (2H, doublet, - O - C H 2 - ) ;  8.23 and 8.29 (6H, 

/CH8 t 
singlets ,  3H each, = C  

\ C H . /  

Cla isen  R e a r r a n g e m e n t  of X. Compound (X) (50 mg) was heated  until it me l t ed  and, a f t e r  cooling, it 
was t r e a t e d  with a 4% solution of caus t ic  soda. The alkaline solution was washed with ether  and was then 
s a tu ra t ed  with ammonium chlor ide  and ex t rac ted  with e ther .  The e therea l  ex t rac t  was evaporated,  and the 
res idue  cons is ted  of subs tance  (XI) in the f o r m  of an ion. The e ther  used for  washing the alkaline solution 
contained the initial base .  
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~/ ,7-Dimethyla l ly l  Ether  of 8 - H y d r o x y - 4 - m e t h o x y - l - m e t h y l q u i n o l - 2 - o n e  (XID. This  was obtained 
f r o m  0.3 g of 8 - h y d r o x y - 4 - m e t h o x y - l - m e t h y l q u i n o l - 2 - o n e  and 2 ml  of 1 - c h l o r o - 3 - m e t h y l b u t - 2 - e n e  in quan- 
t i ta t ive yield by the method desc r ibed  above.  The subs tance  c rys ta l l i zed  in the f o r m  of p r i s m s  with mp 
l l0°C ( f rom acetone).  

NMR spec t rum:  2.252 (liD and 3.00 (2iD (ABX s y s t e m  f r o m  H s and H~ ~, respec t ive ly) ;  4.06 (1H, 
singlet,  H3); 4.57 (1H, t r ip le t ,  -CH=);  5 .5  3 (2H, doublet, - O - C H 3 - ) ;  6.17 (6H, singlet,  N - C H  3 and 

CH., t 
O-CH3);  8.28 and 8.36 (6H, two s inglets ,  3H each, --C 

\ 
CH / 

Claisen R e a r r a n g e m e n t  of (XII). This  was p e r f o r m e d  in the s ame  way as  the Claisen r e a r r a n g e m e n t  
of (X). The alkaline solution yielded c r y s t a l s  of (XIII) with mp 140°C ( f rom aqueous acetone).  

CONCLUSIONS 

Claisen rearrangements of bucharaine acetonide and its N-methyl derivative take place in the inlet 
system of a mass spectrometer at 90-110°C. At 180°C, an anomalous rearrangement is the main process, 
accompanied by the formation of dihydrofuranoquinolinone derivatives. 

A similar process is observed in the T,~,-dimethylallyl ethers of some hydroxyqinol-2-ones. 
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