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The cycl izat ion of the p iper id ine-2 ,3-d ione  3-hydrazone  obtained f rom the th ree - r ing  s te ro id  
BCD f ragment  p roceeds  with the p r i m a r y  format ion  of a p-subst i tu t ion product .  According to 
the PMR spec t ra l  data, the rat io  of the pa ra  and ortho i somers  is 3 .3 :2 .  

We have previous ly  shown [1] by PMR spec t roscopy  that an o-subst i tut ion product  is p r imar i l y  formed 
in the F i s c h e r  cycl iza t ion of ethyl pyruvate  t r ans -3a -methy l - l , 2 ,3a ,4 ,5 ,9b-hexahydro-3H-beaz [e ] inden-3-on-7 -  
ylhydrazone;  the ra t io  of o- and p-subst i tu t ion products  is 3 : 2 .  In the p re sen t  r e s e a r c h  we studied the d i rec -  
tion of the F i s c h e r  cycl iza t ion of p iper id ine-2 ,3-dione  3-hydrazone  I, which contains the same th ree - r ing  BCD 
f ragment .  Hydrazone I, which was obtained f rom  amine II, was ref luxed in alcohol with sulfuric  acid, and a 
mixture  of (73% yield) of i somer ic  te t rahydro- f l -carbol inones  VI and VII was obtained; this mixture  was sepa-  
ra ted  by crys ta l l iza t ion .  
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Bands of indole NH st re tching vibrat ions  at 3380 and 3340 cm -1, respect ive ly ,  and bands of a t e t r ahydro -  
pyr idone ring NH bond at 3320 cm - l ,  as well as bands of s t re tching vibrat ions  of a carbonyl  group in a cyelo-  
pentane ring at 1720 cm -I in the spec t rum of VI and at 1725 cm -i  in the spec t rum of i so m er  VII, a re  observed  
in the IR spec t r a  of VI and VII. The bands at 1650 cm -I in the 11t spec t rum of VI and the band at 1660 cm -1 in 
the spec t rum of VII co r r e spond  to the absorpt ion of the amide carbonyl  group of the te t rahydropyr idone ring. 

The mass  spec t r a  of i somer i c  VI and VII a re  prac t ica l ly  identical  and a re  cha rac t e r i zed  by intense mo-  
l ecu l a r  ion peaks at 308t  and by peaks of [M--CH3] +, [M-CO] +, [M-- HCO] +', [ M -  NCO] + '  , [M-CONHCII~] + ' ,  
and [M - C O -  C2H4]" f ragments  due to f ragmentat ion of the cyclopentane and te t rahydropyr idone  rings.  The 
peaks at 293, 280, 279, 265, and 251 cor respond  to these f ragments .  

* The authors  thank K. F.  Turchin  and T. Ya. Fil ipenko for  recording and interpret ing the PMR spect ra .  
Here  and subsequently,  the m / e  values a re  presen ted .  
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Two singlets  at  7.18 and 7.29 p p m  belonging to the protons  of the phenyl r ing a r e  obse rved  at  weak field 
in the PMR spec t r um  of VI. The absence  of s p i n - s p i n  coupling between these  protons  const i tu tes  evidence fo r  
the i r  mutual  p a r a  orientat ion.  A s inglet  of a CH 3 group (0.53 ppm) and mul t ip le ts  of al iphatie  protons  a t  1.0- 
3.5 ppm a re  obse rved  at  s t rong field. The b road  s inglets  at  7.47 and 11.37 ppm belong to the protons  of the 
NH groups .  A quar te t  of the AB type (6.96 ppm, 7.22 ppm) belonging to the protons  of the phenyl  r i n g i s  ob- 
s e rved  at  weak field in the PMR s pec t rum  of VII. The s p i n -  spin coupling constant  (SSCC) of these protons  
(J = 8.7 Hz) a t tes t s  to the i r  mutual  ortho orientat ion.  A singlet  of a methyl  group (0.64 ppm) and a mul t ip le t  of 
protons  of CH 2 and CH groups  a t  1.0-3.5 ppm a re  obse rved  in the s t rong- f ie ld  region.  The b road  s ingle ts  at  
7.52 and 11.50 ppm belong to the protons  of the NH groups.  

Analysis  of the PMR s pec t r a  of the products  showed that 45.5% of i s o m e r  VI and 27.5% of i s o m e r  VII a r e  
f o rmed  in the cycl izat ion of hydrazone I. On the bas i s  of an examinat ion of Dreiding and Stuart  models  it can 
be a s sumed  that the d e c r e a s e  in the pe rcen tage  of i s o m e r  VII as compared  with the pe rcen tage  of the o - s u b s t i -  
tution product  f o rmed  in the cycl iza t ion of the ethyl pyruva te  hydrazone is explained by s t e r i c  hindrance a s s o -  
ciated with the drawing together  of the a toms  in the 4 and 5 posi t ions .  This conclusion is in good a g r e e m e n t  
With the avai lable  data regard ing  the cycl izat ion of hydrazones  of u n s y m m e t r i c a l  ketones [2, 3]. 

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

The IR spec t r a  of m i ne ra l  oil suspens ions  of the compounds were  r eco rded  with a P e r k i n -  E l m e r  457 
s p e c t r o m e t e r .  The UV spec t r a  of alcohol solut ions of the compounds were  r eco rded  with an ESPS-3 s p e e t r o -  
pho tomete r .  The PMR spec t r a  of ds-DMSO solutions of the compounds containing six drops  of CCI 4 were  r e -  
corded with a JNM 4H-100 s p e c t r o m e t e r  with t e t r amethy l s i l ane  as the s tandard.  The m a s s  spec t r a  we re  ob-  
tained with an MKh-1303 s p e c t r o m e t e r  with d i rec t  introduction of the s amp le s  into the ion source  at an ioniz-  
ing vol tage of 50 eV. 

7 -Ace t amid0 - t r ans -3a -me thy l - l , 2 ,3a ,4 ,5 ,9b -hexahydro -3H-benz [e ] indene -3 ,5 -d ione  (III). Acetic anhy-  
dride [2 ml  (8.8 mmole)]  was added to a suspension of 2 g (8.8 mmole)  of amine  II in 50 m l  of concent ra ted  
KOH at pH 8, and the mix tu re  was s t i r r ed  at  20~ for  3 h. The resu l t ing  p rec ip i t a te  was r emoved  by f i l t ra -  
tion and washed with water  and alcohol to give 1.94 g of III ,  with mp 258-260~ (from alcohol) ,  in 82% yield.  
UV spec t rum,  ),max (log ~): 240 (3.62) and 325 nm (3.02). IR spec t rum:  3295, 3460 (NH); 1660, 1680; 1690, and 
1740 cm -1 (CO). Found: C 70.8; H 6.3; N 5.2%. C16H17NO 3. Calculated:  C 70.8; H 6.3; N 5.2%. 

7 -Ace t amido - t r ans -3a -m e t hy l - l , 2 , 3a ,4 ,5 , 9b -hexahyd ro -3H-benz [e ] i nden -3 -one  (IV). A solution of 1.62 g 
(6 mmole)  of ace tamido  der iva t ive  III was hydrogenated o v e r  1.6 g of 20% PdC12 and 0.16 g of 10% Pd/C1 in a 
mix tu re  of 162 ml of acet ic  acid and 16 ml  of HC1. Af ter  20 h, the ca ta lys t  was  r emoved  by f i l t ra t ion  and 
washed with acet ic  acid,  and 28 g of sodium ace ta te  was added to the f i l t ra te .  The solvent  was r emoved  by 
vacuum evaporat ion,  and the res idue  was washed  with wa te r  and dr ied to give 1.52 g of c rude  product ,  f r o m  
which 0.14 g of s ta r t ing  HI, which was identical  to an authentic sample  with r e s p e c t  to its IR s p e c t r u m  and 
melt ing point, was isolated by f rac t ional  c rys ta l l i za t ion  f r o m  alcohol.  No me l t ing 'po in t  dep res s ion  was ob-  
s e rved  fo r  a mix tu re  of this product  with an authentic sample .  Workup of the mo the r  l iquor yie lded 0.94 g 
(61%) of IV with mp 163 ~ (from b e n z e n e - h e x a n e ) .  UV spec t rum,  k m a x  (log e): 246 (4.22) and 280 nm (3.10, 
shoulder).  IR spec t rum:  3320, 3440 (NH); 1665, 1680, and 1735 cm -1 (CO). Found: C 74.5; H 7.4; N 5.3%. 
CI6H19NO 2. Calculated:  C 74.7; H 7.4; N 5.4%. 

3 -P ipe r id ine -2 ,3 -d ione  t r ans -3a -Methy l - l , 2 ,3a ,4 ,5 ,9b -hexahydro -3  H-benz [e]inden-3- on- 7-ylhVdrazone 
(I)__. A 0.72-g (2.8 mmole)  sample  of aee tamido der iva t ive  IV was ref luxed in a mix tu re  of 1.3 ml  of HC1 and 
4.5 ml of w a t e r  fo r  15 rain, a f t e r  which the solution was cooled to 0~ and t rea ted  with a solution of 0.23 g 
(2.9 mmole)  of NaNO 2 in 0.55 ml  of wate r .  The diazonium solution was t rea ted  with 10% sodium ace ta te  solu-  
t ion to bring it up to pH 4. A mix tu re  of 0 . 5 g  (1.7 mmole)  of 3 -ca rbe thoxy-2 -p ipe r idone ,  0.2 g (3.6 mmole)  of 
KOH, and 2.7 ml  of w a t e r  was s t i r r e d  at 20~ fo r  1 h, a f t e r  which it was acidif ied to pH 5 with acet ic  acid. 

The solution of the diazonium compound was added at  0~ to the resul t ing solution of 3 - c a r b o x y - 2 - p i p e r i ,  
done, and the mix tu re  was s t i r r e d  at  25 ~ fo r  30 h. The resul t ing prec ip i ta te  was r emoved  by f i l t ra t ion ,  washed 
with water ,  and dried to g ive  0.7 g (78%) of hydrazone I with mp 238~ (from acetone).  UV spec t rum,  X max 
(log ~): 240 (2.94) and 330 nm (3.58). IR spec t rum:  3200, 3382 (NH); 1660, 1735 cm -1 (CO). Found: C 70.1; 
H 7.2; N 12.6%; M 325 (by m a s s  s pec t rom e t ry ) .  C19H23N~O 2. Calculated:  C 70.1; H 7.1; N 12.9%; M 325. 

t rans -Sa-Methyl - l ,2 ,3 ,4 ,5b ,6 ,7 ,Sa ,9 ,10-decahydro-SH- indeno[5 ,4-g]  [9H-pyrido[3,4-b]indole]-  1,8-dione (VI). 
A 0.13-g (0.4 mmole)  sample  of hydrazone I was  ref luxed fo r  2 h in a mix tu re  of 5.4 ml  of alcohol and 0.276 ml 
of concent ra ted  H2SO4, a f t e r  which the mix tu re  was cooled, and the resul t ing p rec ip i t a te  was r emoved  by f i l t r a -  
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tion, washed with alcohol and water ,  and dr ied  to give 0.05 g (40.6%) of VI with mp 355~ (from alcohol). Found: 
C 74.0; H 6.6; N 9.1%; M 308 {by mass  spec t romet ry ) .  CIgH20NzO ~. Calculated: C 74.0; H 6.5; N 9.1%; M 308. 

t r ans -3a -  Methyl- l ,2 ,3 ,4 ,5 ,6 ,6a ,  8 ,9 ,9a-decahydro-  7H-indeno [5,4-h] [9H-pyrido[3,4-b]indole]- 1,7-dione (VII). 
Workup of the f i l t ra te  y ie lded 0.042 g (32.6%) of a mixture ,  which, according to the PMR spect rum,  contained 
85% i s o m e r  VII and 15% i somer  VI. Crys ta l l iza t ion  of the mixture  f rom alcohol yielded VII with mp 325"C. 
Found: C 73.8; H 6.5; N 9.1%; M 308 (by mass  spec t romet ry ) .  C18H20N202. Calculated: C 74.0; H 6.5; N 9.1%; 
M 308. 
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M ~ t u r e s  of i somer i c  5-,  6-,  and 7 -ca rbe thoxymethy l - l , 2 -d ihydropyr ro l i z ines  were  obtained 
by reac t ion  of 1 ,2 -d ihydropyr ro l iz ines  with ethyl diazoacetate .  The ef fec t  of the position of 
the alkyl groups in the two-membered  ring on the ra t io  of i so m er s  in the react ion products  
is demonst ra ted .  A method fo r  the isolation of 5 -ca rbe thoxymethy l - l , 2 -d ihydropyr ro l i z ines  
f rom the mix tures  of i somers  based on the di f ference in thei r  reac t iv i t ies  in diazo coupling 
is descr ibed.  The p r e f e r r e d  conformat ions  of the two-membered  rings in the 5-carbe thoxy-  
methyl-  1 ,2 -d ihydropyr ro l iz ines  a re  judged f rom the PMR spec t ra l  data. 

We have previous ly  demons t ra ted  that mix tures  of compounds with a carbethoxymethyl  group in the 5 and 
7 posi t ions a re  obtained as a r e su l t  of the react ion of 1 ,2-d ihydropyrro l iz ines  with ethyl diazoacetate  (in con-  
t r a s t  to the analogous reac t ion  of the s imples t  p y r ro l e s ,  which leads to products  of substi tut ion of the a - c a r -  
bon atoms [2]) [3]. In the p re sen t  paper  we descr ibe  the resu l t s  of fu r the r  studies of the products  of the r e a c -  
tion of 1 ,2 -d ihydropyr ro l iz ines  (I-IV) with ethyl diazoacetate  (V) and p r e sen t  new data on the prepara t ion  of 6- 
ca rbe thoxyme thy l - l , 2 -d ihyd ropyr ro l i z ine s  (XIV-XVII) in addition to 5- (VI-IX) and 7-carbethoxymethyl  (X-XrfI) 
der iva t ives :  

7/~,~~ ' - - -~1 + N2CHCOOC2H~ . Cu 

~ ~1 V 
R" 

I - IV 

* See [1] fo r  communicat ion XV. 
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