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1- (2 -Fu ry l ) -3 - amino -4 ,4 -d ime thy lpen t ane  was used to obtain 3 - t e r t - b u t y l - l , 2 - d i h y d r o p y r -  
rol iz ine,  the cata lyt ic  hydrogenat ion of which over  Rh/A120 a at room t e m p e r a t u r e  gives a 
mix tu re  of c i s -  and t r a n s - 3 , 8 - H - 3 - t e r - b u t y l p y r r o l i z i d i n e s  with p redominance  of the cis i so -  
m e r ,  whereas  hydrogenat ion at 90-100~ gives a mix ture  containing the t rans  i s o m e r  as the 
pr inc ipa l  component .  The t h r ee -d imens iona l  s t ruc tu re s  of the i s o m e r s  follow f rom data on 
the catalyt ic  hydrogenat ion and i somer iza t ion  and the IR, Raman,  and PMR spec t r a .  A con- 
s iderab le  pe rcen tage  of the t r a n s - f u s e d  f o r m  is eha r ac t e r i s t i c  for e i s - 3 , 8 - H - 3 - t e r t - b u t y l -  
pyr ro l i z id ine .  

It  has p rev ious ly  been shown [2, 3] that pyr ro l iz id ine  exis ts  p rac t i ca l ly  comple te ly  in c i s - fused  con-  
fo rmat ions .  

The introduction of a methyl  group in the 3 posi t ion of a b icycl ie  compound in place of a hydrogen 
a tom in the t rans  or ienta t ion with r e s p e c t  to 8 -Hi  leads to the appearance  of nonboaded interact ions b e -  
tween the hydrogen a toms of the methyl  group and the hydrogen a toms of the ring, and 5-H t and 5-H e a r e  
involved in the s t ronges t  in terac t ions .  A dec r ea se  in the in teract ions  m a y  occur  on pass ing  to the t r a n s -  

TABLE 1. 

Com- 
poun d 

IV 
V 

VI 
VII 

Cha rac t e r i s t i c s  of the Synthesized Compomlds 

bp, ~ I (mm) * a,~~ 

118--1~0 (19) 0.9380 
0.9438 123.6114---lc1~5(80) (2~1) 0,8982 

122,8 (80r) 0.,88,85 

] MRD ]Empirical] Found, % . Calc., % 
] - - - -  .[formula �9 - - -  

1.474,554.3654,931 CnH,~,NOI730107 76 7"29 
1.,5040 51,30 5d.601 C,,H,vN 181:4 !10.1618:5 t ~',9 
1.472652,21 ~,53 Ct~H~,N ]78,7 } 12,418.7179,0 
1,4690 52,44 ~,53 CuHmN 17~8,911,2,518,5i79,0 

!0,6 7,7 
10,5 8,6 
12,7 8,4 
12,7 8,4 

*For  a compar i son  of the boiling points,  i s o m e r s  VI and VII were  
dis t i l led with a manos ta t  at identical  P r e s s u r e s .  

*See [1] for  communica t ion  XI. 
l P r e s e n t  addres s :  Democra t i c  Republic of Viet  Nam, Hanoi, Hanoi Polytechnic Inst i tute.  
$ t t e re  and subsequent ly  , the numera l  indicates  the number  of the carbon a tom in the b icycl ic  compound. The 
s u p e r s c r i p t s  c and t for  H denote the spa t i a l  or ientat ion of the hydrogen a tom under  considera t ion  with r e -  
spect  to the 8-H atom.  The c h a r a c t e r  of the fusion of the r ing (cis or  t rans)  is de te rmined  by the re la t ive  
spa t ia l  or ienta t ion of 8-H and the unshared  e lec t ron  pa i r  of the ni t rogen a tom.  
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fused f o r m  in which the methyl  group will occupy 
the p r e f e r r e d  pseudoequator ia l  posi t ion.  It  is l ikely 
that the di f ference in energ ies  between the c i s -  and 
t r a n s - f u s e d  f o r m  of c i s - 3 , 8 - H - 3 - m e t h y l p y r r o l i z i -  
dine (I) is  l e ss  than the cor responding  dif ference 
between the c i s -  and t r a n s - f u s e d  conformat ions  of 
pyr ro l iz id ine ,  and the f rac t ion  of the t r a n s - f u s e d  
f o r m  of I may  r each  a definite level .  A change in the 
equi l ibr ium of the con fo rmer s  of I was noted when 
the t e m p e r a t u r e  was var ied ;  however ,  the c i s - fused  
f o r m s  a re  the predominant  f o r m s  f r o m  - 85 to 17 I~ [2 ]. 

The a im of the p r e s e n t  r e s e a r c h  was to obtain 
s t e r e o i s o m e r s  of 3 - t e r t -bu ty lpy r ro l i z id inesand  to in- 
ves t iga te  the i r  s t e r e o c h e m i s t r y .  The marked ly  
s t ra ined  e p i m e r  with a cis configuration,  in which 
the f rac t ion  of the t r ans fused  fo rm should be sub-  
s tant ia l ly  higher than in I, s eems  of g r ea t e s t  in- 
t e r e s t .  

�9 The 3 - t e r t -bu ty lpy r ro l i z id ines  were  synthe-  
s ized  via  the following scheme*:  

" Lo--~(c.~h-~-c(s 
O 

~H2,Ni 

~--~_1C.~)2_CH_r (CH3) 3 -"2~ AI203 

Nil,, 

IV 
It 

H 2 

C1Ct!31 a CICH~) 3 C(CHa)~ 
V VI Vll 

Compounds VI and VII were  isola ted by f ract ional  c rys ta l l i za t ion  of mix tu res  of the pe r ch lo ra t e s  f rom mix-  
tures  of the bases ,  in one of which i s o m e r  VI predominated ,  whereas  i s o m e r  VII predominated  in the o ther .  
The physical  p rope r t i e s  of the compounds obtained a re  p resen ted  in Table 1. 

On the bas i s  of the known pr inc ip les  of the spat ia l  re la t ionships  of the subs t ra t e  and ca ta lys t  in the 
reac t ions  of a romat i c  compounds with hydrogen [6] and the s t e r e o c h e m i s t r y  of the convers ion  of 3 -me thy l -  
1 ,2-dihydropyrrol iz id iue  t o e p i m e r i c  3 -methy lpyr ro l i z id ines  [7], it might  be a s sumed  that the catalyt ic  
hydrogenation of V under mild  conditions would lead p r i m a r i l y  to i s o m e r  VI. 

Let  us examine the pr incipal  conformat ions  of VI and VII: t 

t-Bu t - ~  ~ D 
V_'j_,A ~B ~c 

H 

t-Bu 

DE 

*Furfuryl idenepinacolone (IT) [4] is a ketone with a marked ly  shielded carbonyl  group.  The reduct ive  
aminat ion of II  by the method in [5] p roceeds  slowly and gives ,  in addition to 1 - (2 - fu ry l ) -3 - amino -4 ,4 -  
dimethylpentane (IV), 1 - (2- fury l ) -4 ,4 -d imethy l -3-pen tanone  (HI). The la t te r  was subjected to reduct ive  
aminat ion under the same  conditions as II, and the overa l l  yield of IV based on II reached 32%. 
TThe VIA, VIB (VID), and VIC conformat ions  a re  analogous to the W, S, and U conformat ions  of the e i s -  
bicyclo[3.3.0]octane skeleton [8, 9]. We did not consider  the other  poss ib le  conformat ions  of the c i s - fused  
pyr ro l iz id ine  sy s t em  of the T--S,  T - W ,  and H --C type [9], inasmuch as the i r  contribution is evidently 
smal l  [8, 9]. 
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TABLE 2. Chemical Shifts of the 8-H Proton  in the PMR S p e c t r a  
of 3-Methyl-  and 3 -Ter t -Buty lpyr ro l i z id ines  and Difference in the 
Chemical  Shifts of the 8-H Protons  of the Epimers  at 25-34~ 

C o r n  - 

pound 

I 
VIII 

VI 
VII 

" - Solution 
Pure liquid 

6, ppm [ a6, ppm 

3,22 
,3,47 0,25 

~_2,98 [ 

in cyclopentane ppm 
concI1., conch ,  m 
mole/' a, ppm A6, mole/ 
liter liter 

1.30 3.222 
1,20 31452 0.23 
0.93 ~ 2,g5 
0.93 3,32 ~ 0,37 

0,23 
0,26 

0,20 
0,'2O 

in benzene 

6. p p m  

3,44 ~ 
3,522 

~2,,79 
3,,30 

a~. ppm 

0 , 0 8  

~0.51 

The open (VIA) and semifolded (VIB) conformations with a pseudoaxial t e r t -bu ty lg roup  are  markedly strained 
because of considerable nonbonded interactions of tert-C4H 9 with the hydrogen atoms t rans-or ien ted  with 
respec t  to 8-H. Repulsion of the closely situated 2-H t and 6-H t hydrogen atoms in folded conformation VIC 
is added to the strong interaction of tert-C4H 9 with 5-H t and 6-H t. Of the c i s - fused  conformations,  s emi -  
folded conformation VID with a pseudoequatorial  orientation of the substituent should be considered p r e -  
ferable f rom the point of view of energy.  However, in this case also very  intimate s te r ic  contact between 
tert-C~H 9 and 5-CH~ is observed.  The nonbonded interactions of the c i s - fused  conformations decrease  in 
t rans - fused  form VIE with a pseudoequatorial  tert-C4Hg, which, however, is distinguished by considerable 
angular strain.  

In c i s - fused  conformations of i somer  VII the number of s t rong nombonded interactions with the pa r -  
ticipation of t e r t - Q H  9 is lower than in the case of VI. 

N~t-Bu ~ ~t-Bu "------ ~ 
H H 

~A De ~c  
t-Bu 

~e ~E 

Conformations VILA and VIIB with a pseudoequatorial  orientation of the substituent will be thermodynamic-  
ally preferable  here .  The other forms (VIIC, VIID, and VIIE) with a pseudoaxial te r t -butyl  group are 
strained.  

It follows f rom the above that i somer  Vii has a smal le r  s tore of energy than VI. In fact, a mixture 
of 62% VI and 385 VII was converted at 95-100 ~ on 15~ Rh/A1203 to a mixture containing 5% VI and 95~ 
VII. 

A compar ison of the PMR spec t ra  of I and t r ans -3 ,8 -H-3-methy lpyr ro l i z id ine  (VIII) [2] with the PMR 
spec t ra  of der ivat ives  VI and VII (Fig. 1) reveals  a s imi lar i ty  in the spec t ra  of VII and VHI [2], which have 
a t rans configuration at the 3-C atom. The multiplet at 3.41 ppm (IH) in the spec t rum of i somer  VII was 
assigned to 8-H. The  complex signal at 3.09 ppm (IH) was assigned to 5H c. The signals of the two r e -  
maining protons attached to the (~-carbon atoms - 3H t and 5-H t (2.14-2.82 ppm) - lie at s t ronger  field and 
are  overlapped with one another.  The l -C ,  2-C, 6-C, and 7-C ring protons form a set  of signals at 1.07- 
2.14 ppm. 

Whereas the PMR spec t ra  of VII and VIII are  s imi lar ,  the spec t ra  of bases  I and VI differ markedly 
(Fig. I), and this indicates a difference in the conformational  equilibria of the la t ter  compounds. The shift 
of the lower boundary of the spec t rum to s t ronger  field is substantial in the spec t rum of i somer  Vh two 
signals, each of which corresponds  to one proton, are  found at 3.0 and 2.6 ppm. A group of markedly ove r -  
lapped multiplets(10H) is located at 1.1-2.4 ppm. Whereas VI exists only in c is - fused  conformations,  the 
5-H c and 5-H t hydrogen atoms undergo pronounced s ter ic  compress ion  [10] on the ter t -butyl  group side, 
and the signals of these protons will the re fore  be found at lower field [10, 11] than in the case of i somer  
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VII. The opposite of this is observed experimental ly.  A compar ison of the 8-H chemical  shifts in the 
spec t ra  of pyrrol iz idine (3.37 ppm) [2], VIII, and VII (Table 2) shows that success ive  replacement  of a 
hydrogen by CI-I 3 and tert-C4H ~ changes the chemical  shift of the indicated proton only slightly. In the 
case of i somer  VI, the substituent is at a g rea te r  distance f rom 8-H than in the case of VII, and its 
effect on the chemical  shift is consequently expressed even more  weakly than in the case of VII. For 
this reason the chemical  shifts of the 8-H proton in VI and VII should be approximately close in magnitude 
as in the case of ep imers  I and VIII; this is not in agreement  with the exper imental  resu l t s .  

Let us examine the interpretat ion of the PMR spect rum of i somer  VI under the assumption that it 
exists in the VIE form.  In this conformation the 8-H proton, existing in an antiparallel  orientation with 
respec t  to the unshared electron pai r  of the nitrogen atom, experiences shielding s imi lar  to the shielding 
of the 10-H proton in quinolizidine [12] and should resonate  at s t ronger  field as compared  with the other 
three ~ protons.  The 5-H t hydrogen atom occupies the pseudoequatorial  position and, with respec t  to the 
given models,  exists in a state of s te r ic  contact  with the ter t -butyl  group, which entails additional de- 
shielding of the proton [11]. The above-indicated information may serve  as a basis  for  the assignment  of 
the signal centered at 3.0 ppm to the 5-H t proton. The pseudoaxial 3-H c proton can be considered to be 
the X proton of an ABX system,  where A and B are protons of the 2-CH 2 group. The signal at 2.6 ppm 
probably corresponds  to the X portion of the three-sp in  sys tem.  The signal of the 5-Hffproton then lies 
at s t ronger  field in the zone of overlapped multiplets above 2.4 ppm. 

The relat ively low values of the chemical  shifts of the pseudoaxial (~ protons of the VIE conforma-  
tion are not unusual, inasmuch as the environment of the 8-H and 5-H c protons of the VIE conformer  is 
s imi lar  to the environment of the axial 10-H and 4-H c (6H c) protons in quinolizidine, wMch have chemical  
shifts of 1.7 ppm* [13] (2.0 ppm [12] and 2.0 ppm [13], respect ively .  The position of the pseudoequatorial  
5-H t proton in VIE is s imi lar  to the position of the equatorial  6-H t proton in c is-4 ,  10-H-4-methylquino-  
lizidine [12, 14] (IX), which leads to the closeness of the chemical  shifts of the 5-H t proton in VIE t3.0 
ppm) and the 6-H t proton in IX (3 ~3 [12] or 3.15 ppm [14]). 

Under real  conditions of rapid exchange between conformations (probably with predominance of VIE), 
an averaged spec t rum is observed.  It is important  that the general  form of the X portion of the ABX sys -  
tem is re ta ined in this case, and the signal with a chemical  shift of 2.6 ppm pertains to 3-H c. 

The chemical  shift of the 8-H proton is shifted to s t ronger  field as the contribution of the t r ans - fused  
form to the equilibrium mixture of conformations increases  [2]. F rom a comparison of the chemical  shifts 
of the 8-H protons in the spec t ra  of I, VIII, VI and VII, r ecorded  for the pure liquids and solutions in cyclo-  
pentane and benzene (Table 2), it follows that the concentration of the t rans- fused  form in base Vt is con- 
s iderably higher than in the case of I, even if the multiplet at 3.0 ppm is assumed to be the signal of the 
8-H proton. 

The concept of the increased percentage of the VIE conformation is also confirmed by data f rom the 
vibrational (IR and Raman) spect ra  of VI and VII. A total of nine frequencies is observed in the Raman 
spec t rum of VI below 650 cm -1, whereas the Raman spectrum of VII has +13 frequencies in the same region 
(Table 3). The difference in the number of frequencies may be explained as follows. Although on the whole 
these two molecules do not have symmet ry  elements,  the pyrrol iz idine skeleton in conformer  VIE is geo- 
metr ica l ly  close to transbicyclo[3.3.0]octane, which has a center  of symmet ry  (point group C2h). The al-  
ternative prohibition is therefore  possibly part ial ly retained for some of these skeletal vibrations of the 
pyrrol izidine sys tem in VIE. A comparison with t he  spec t ra  of pyrrol izidine and t r ans -  and c is -b icyclo  
[3,3.0]octane [15, 16] (Table 3) makes it possible to conclude that VII exists in c is - fused conformations,  
whereas i somer  VI exists p r imar i ly  in t rans - fused  form VIE. The bands of medium intensity at 540 cm -1 
are  apparently charac te r i s t i c  for the vibrations of the skeleton of the c is - fused  conformations as a whole. 
This conclusion is conf i rmed by the spect ra  of various methyl-  and dimethylpyrrolizidines that have p r im-  
ari ly c is - fused conformations and absorption at 540 cm -1. On the other hand, as in the spec t rum of VI, 
this band is absent in the s p e c t r u m  of c i s -3 ,8 -H-3-methy l -c i s -5 ,8 -H-5-methy lpyr ro l i z id ine ,  which exists 
pr imar i ly  in the t ransfused conformation [17]. 

E X P E R I M E N T A L  M E T H O D  

The PMR spect ra  of pure  liquid I and VI-VIII and of solutions of them in cyclopentane and benzene 
were recorded  with BS-477 (60 MHz), Pe rk in -E lmer  R-12 (60 MHz), and Hi tach i -Perk in -E lmer  R-20 (60 

*For  comparison,  the values presented in [2, 12-14] on the ~- scale were converted to the 8 scale.  
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MHz) spec t romete r s  at 25-34 ~ with hexamethyldisiloxane as the internal standard.  * The chemical  shifts 

are  given on the 6 scale .  

The IR spec t ra  of thin layers  of the liquids were recorded  with a UR-20 spec t romete r .  The Raman 
spect ra  were recorded  with a Coderg PHO spec t rometer  at room tempera ture  (excitation with the 6328 /~ 
red  line of an H e - N e  laser) .  

The chromatographic  ana lys i s  of mixtures  of VI and VII was ca r r i ed  out with an LKhM-BM chro-  
matograph with a thermal  conductivity detector .  The column (2.9 m long with an inner diameter  of 3 mm) 
was filled with 12~ tr iethanolamine on Spherochrome-1;  the column tempera ture  was 100 ~ and the c a r r i e r  
g a s  (hydrogen) flow rate  was 68 ml /min .  

1- (2-Furyl ) -3-amino-4 ,4-d imethylpentane  (IV). A) A 780-ml rotat ing autoclave was charged with 
98 g (0.55 mote) of ketone II [4] 400 ml of methanol saturated with ammonia,  and 10 g of Raney nickel [18]. 
The initial hydrogen p re s su re  was 128 atm. Reductive amination was ca r r i ed  out at 100-110 ~ for 8 h, after 
which the cata lyst  was separated by filtration, the methanol was removed f rom the fi l trate by distillation, 
and the residue was cooled and acidified with 18~ HC1. Amine V went into solution as the hydroehloride 
salt.  The layer  of oil was separated,  and the aqueous solution was extracted with benzene. The organic 
portion was washed with water  and dried with Na2S Q .  The benzene was removed  by distilation, and the 
residue was fract ionated at reduced p res su re  to give 54.5 g (54~) of ketone III with bp 116-118 ~ (17 mm), 
d~ 0 0.9719, n ~  1.4662, and MR D 51.39 (calculated 51.52) [bp 94-95 ~ (8 mm), d~ ~ 0.9757, and n2i~ 1.4639]. 

The aqueous layer  (containing the hydrochloride of amine IV) was cooled and saturated with NaOH, 
and the result ing oil was separated.  The aqueous solution was extracted with benzene, and the benzene 
extracts  were combined with the oil. The resul t ing solution was dried with KOH, the benzene was removed 
by distillation, and the residue was distilled at reduced p res su re  to give 10 g (10g) of amine IV. 

B) A 780-ml autoclave was charged with 107 g (0.95 mole) of ketone III, 400 ml of methanol saturated 
with ammonia, and 10 g of Raney nickel. The initial hydrogen p re s su re  was 120 atm. The react ion was 
ca r r i ed  out at 100-110 ~ for 25 h. The process  was interupted every  8-9 h, a f resh portion of cata lyst  (10 g) 
was added to the autoclave, and hydrogen was again pumped in uu to 120 atm. The catalyzate was worked 
up as in experiment A to give 44 g (41g) of amine IV. 

1- (2-Furyl ) -3-ace tamido-4 ,4-d imethylpentane  (IX). A 6o4-g (0.06 mole) sample of acetic anhydride 
was added to 3.75 g (0.02 mole) of amine IV, and the mixture was heated on a boi l ing-water  bath for 1 h. 
It was then vacuum-fract ionated to give 3 g (64~) of IX as a color less  liquid that began to crys ta l l ize  rap-  
idly at room tempera ture .  The product had bp 173-174 ~ (9-10 mm) and mp 82-830 (from 50~c alcohol). 
Found: C 70.4; H 9.8; N 6.4~ . C13H21NO 2. Calculated: C 69.9; H 9.5; N 6.3~. 

3 - t e r t -Bu ty l - l , 2 -d ihydropyr ro l i z ine  (V). A quartz r eac to r  with an inner diameter  of 15 mm filled 
with an Al20 ~-  ZrO 2 catalyst  [20] (bulk volume 60 ml) was placed in a cylindrical  furnace with an adjustable 
heater .  A s t ream of nitrogen was passed through the reac tor  constantly at 900-I000 m l / m i n ,  and the tem- 
pera ture  on the surface of the reac tor  was maintained at 330-340% A 43.6-g (0.24 mole) sample of amine 
IV was passed above the catalyst  in the course  of 3 h (the space velocity based on the liquid phase was 
0.26 h-i) .  Ether  (80 ml) was added to the catalyst,  and the ether solution was t reated with 59 H2SO 4 until 
the aqueous layer  was acidic (pH 1-2). After this, the ether solution was washed with water and concen- 
t rated alkali solution and dried with KOH. It was then fractionated to give 26 g (66~c) of V. The yields of 
V were 43-61~ at dehydration tempera tures  of 340-380 ~ when the catalyst  was A1203, prepared  by the meth- 
od in [21] and thoroughly calcined at 700 ~ for 3 h. 

c i s -3 ,8 -H-3- te r t -Buty lpyr ro l iz id ine  (V). A 610-ml autoclave was charged with 20.8 g (27 mmole) of 
f reshly distilled V, 70 ml of ethanol, and 2.5 g of 15g Rh/A12Os.~ The initial hydrogen p ressu re  was 120 
atan. Hydrogenation was ca r r i ed  out at room tempera ture  for 2 h and 20 min. In order  to remove V r e s i -  
dues,  18~ HC1 was added to the fi l tered catalyzate until the result ing solution was acidic (pH 3-4). The 
alcohol was then removed by distillation, and the unchanged V was extracted with ether.  The aqueous solu- 
tion was saturated with solid KOH, the organic layer  was separated,  and the aqueous solution was extracted 
with ether.  The ether extracts  were combined with the organic layer ,  and the ether solution was dried 
with KOH and distilled to give 14.7 g (69%) of a mixture consisting of 90% VI and 109~ VII with bp 104-115 ~ 

�9 With the participation of K. Sh, Ovehinskii. 
t In the preparat ion of the catalyst  by the method in [22], the amount of rhodium chloride was selected in 
such a way as to have 15~c of the metal  on AI~O 3. 
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(50 ram). The exper iment  was repeated  four t imes  with different  batches of the cata lyst .  Depending on 
the activity of the cata lys t  used and the random deviation in the s tandard method of hydrogenation, the 
f ract ion of i som er  VI in the mix ture  ranged f rom 95 to 82%. A 10-g sample of 60% HCIO 4 (59 mmole) 
was added gradually to a solution of 9.8 g (58 mmole) of a mixture  of VI (94~) and VII (6%) in 100 ml of 
e ther ,  and the resul t ing white prec ip i ta te  of the pe rch lo ra te  was r ec ry s t a l l i z ed  twice f rom a l c o h o l - e t h e r  
(ethanol was added to a suspension of the pe rch lo ra te  in e ther  until the sal t  dissolved completely in the 
boiling mixture)  to give fine pinkish c rys t a l s  with mp 227-228 ~ (dec.). Found: C 49.4; H 7.9; N 5 .3 ~ .  
CIIH21N'HC104. Calculated: C 49.3; H 8.3; N 5.2%. A 2.85-g sample of the pe rch lo ra te  of i somer  VI was 
dissolved in water ,  and the f ree  base  was displaced by alkalization with solid KOH. Extract ion with e ther ,  
drying, and dist i l lat ion yielded 1.3 g of pure  VI. 

t r ans -3 ,8 -H-3 - t e r t -Bu ty lpy r ro l i z id ine  (VII). A 150-ml autoclave was charged with 5.4 g (33 mmole) 
of V, 20 ml of ethanol, and 0.8 g of 15~ Rh/AI~O 3. The initial hydrogen p r e s s u r e  was 153 atm. Hydrogena-  
tion was c a r r i e d  out at 90-100 ~ for 7 h. The catalyzate  was worked up as descr ibed  above for  VI to give 4.7 
g (85 %) of a mixture  of i s o m e r s  (5% VI and 95% VII) with b p 116-120 ~ (55 mm).  A 3 .5-g  sample of 60% 
HC1Q (21 mmole) was added gradually to a solution of 3.5 g (21 mmole) of a mixture  of the i somers  (3% 
VI and 97% VII) in 30-40 ml of e ther ,  and the resul t ing  c rys ta l s  (5.2 g) were  r ec rys t a l l i z ed  f rom water  to 
give the perch lora te  of i somer  VII as fine pinkish c rys ta l s  with mp 209-211 ~ Found: C 49.7; H 7.9; N5.3% 
CltH~tN'HC104. Calculated: C 49.3; H. 8.3; N 5.2%; A 3.9-g sample of the pe rch lora te  of i somer  VH was 
t rea ted  in the usual way to give 2 g of pure i somer  VII. 

Catalytic I somer iza t ion .  A 3 .4-g  sample of a mixture  of i somers  consisting of 62% VI and 38~ VII 
was heated in a scaled glass ampul with 0.5 g of 15% Rh/A1203 at 95-100 ~ for 23 h. The resul t ing mixture  
of i somers  contained 5~ VI and 95% VII. 
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