
pyrro le  with bp 60-61 ~ (30 ram), d4200.9456, and nD 201.5017. The results  of analysis for C, H, and N were in 
agreement  with the calculated values. The product was chromatographical ly  identical to a genuine sample. 
According to the data in [4], this compound has bp 146-148 ~ (749 mm), dl 2~ 0.9438 and nD 2~ 1.5025. 

1 - Isopropyl -2 ,4-d imethylpyr ro le .  A solution of 16.9 g (0.1 mole) of 4 ,5-d ichloro-4-methyl -2-pentanone  
in 50 ml of ether  was added dropwise at 20-25 ~ to a solution of 18 ml (0.3 mole) of isopropylamine in 50 ml of 
ether,  after  which it was s t i r red  at room tempera ture  for 2 h. It was then refluxed for 3 h, cooled, washed with 
water, and extracted with ether. The organic layer  was dried with magnesium sulfate, the solvents was removed 
by distillation, and the residue was vacuum fractionated in a s t ream of nitrogen to give 12 g (88c~) of 1- isopropyl-  
2 ,4-dimethylpyrrole  with bp 36-37 ~ (2 mm), d4200.8886, and nD 2~ 1.4788. Found: C 78.5; H 10.7; N 10.4%. 
CgH15N. Calculated: C 78.8; H 10.9; N 10.27o. 

The other 1-a lkylpyrroles  were obtained in the same way (at 20-35 ~ (see Table 1). 

1 -Phenyl -2 -methy lpyr ro le .  A 15.5-g (0.1 mole) sample of 4 .5-dichloro-2-pentanone was added dropwise 
at 30-35 ~ to a mixture of 27 ml (0.3 mole) of aniline and 100 ml of water,  after  which the mixture was refluxed 
for 3 h and worked up as in the preceding experiments to give 11.6 g (7470) of 1-phenyl -2-methylpyrro le  with 
bp 97-98 ~ (9 ram), d4201.0341, and nD2~ 1.5790 [bp 112.5-113 ~ (12 mm), d4201.0315, and nD 2~ 1.5775]. The other 
1-phenylpyrroles  were obtained in the same way (Table 1). 
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S Y N T H E S I S  OF  D E R I V A T I V E S  

OF 2 - B E N Z  Y L T E T R A H Y D R O C A R B A  Z O L E  

A N D  4 - B E N Z Y L P Y R A Z  I N O T E T R A H Y D R O C A R B A Z  O L E  

A.  N. G r i n e v ,  I. N. N i k o l a e v a ,  
a n d  L.  B.  A l t u k h o v a  

UDC 759.3'853.07:543.422.4 

2-Benzyl idene-  and 2-benzyl te t rahydrocarbazoles  were synthesized, and the latter were con- 
verted to 4-benzylpyraz inote t rahydrocarbazoles .  

Up until now, only 3a .4 ,5 ,6- te t rahydropyrazino[3,2 ,1- jk]carbazoles  with substituents only in the aromatic  
portion of the molecule were known [1]. For  the f i rs t  t ime we have obtained carbazoles  of this sor t  with a 
benzyl substituent in the aliphatic ring for a compar ison of their  biological proper t ies  with those previously 
described.  1 ,2 ,3 ,4 -Te t rahydro- l -oxo-2-benzy l idenecarbazo le  derivatives (IIa-e), obtained by condensation of 
1 ,2 ,3 ,4 - te t rahydro- l -oxocarbazo les  (Ia-e) with benzaldehyde in the presence  of sodium methoxide or potassium 
hydroxide, were  used as the s tar t ing compounds. Both of these catalysts  ensure the synthesis of benxylidene 
derivatives IIa-e in high yields under mild conditions, as in the preparat ion of benzylidene derivatives of cyclo-  
hexanone and a - t e t r a lone  [2, 3]. 
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TABLE 1. C h a r a c t e r i s t i c s  of 1 , 2 , 3 , 4 - T e t r a h y d r o - l - o x o c a r b a z o l e  
D e r i v a t i v e s  (II-III) 

0 

o 
o 

R I R: R ~ 

t Found, Calc., 
Empirical % % 

IR spectrum, 
cm -I 

[Ia H 
lib CHa 
I lc H 
lid CHaO 
IIe I CHa 
~ua / H 
I l lb[ C H 3  
l i l t[  H 
[IId/CH~O 
[lle/ CHa 
Illf / H 
IIIg/CHO 

H H 
H 

H CHa 
H 

H 

CH3 
H H 

C#3 H 
C,~HsCOCH~ 

H C6H~COCH: 

192--193 
205~06 
115--116 
185--t86 
215--216 
205--206 
190--191 
72--73 

155--156 
152--153 
173--174 
ll0--1ll 

C~gH:sNO 
C~oHtrNO 
C,oHtvNO 
C~oHlrNO2 
C2(H~gNO 
C~gH~TNO 
C2oHmNO 
C2oH19NO 
C2oH2oN02 
C~IH2zNO 
C_~TH_,3NO2 
C..sI-12sNO., 

83,0 
83,6 
83.7 
78.9 
83,7 
83,0 
82,7 
83.0 
78,3 
83.0 
82,0 
79,3 

5.5 83,4 
5,9 83.6 
5,9183,6 
5,8179,1 
6,2183,6 
6,3 82.9 
6,7 83.0 
6.6 83,0 
6,5 78,4 
6.6183.1 
5,9 82,4 
6.1 79,4 

5,5 164013266 
5,9[164013290 
5,9 16601 
5,61164513240 
6,3116401330C 
6.211640/326C 
6.6]1650/3290 
6.611660 / 
6,61164013240 
6,91164013300 
5,8[1640/ 
5,911640 / 

1680 
1690 

* The compounds  were  pur i f i ed  for a n a l y s i s  by c r y s t a l l i z a t i o n  

f rom d i o x a n e - M e O H  (2 : 1) ( IIa ,b,d,e  and IIIa .b,d,e) ,  me thano l  (IIc 
and IIIc). and ace tone  (IIIf,g). 

4 
~9 

80 
80 
80 
40 
80 
80 
82 
80 
60 
40 
60 
50 

TABLE 2. C h a r a c t e r i s t i c s  of P y r a z i n o i n d o l e  D e r i va t i ve s  (FV) 

~ o m  - 

)ound 

I\"a 

IVb 

IVd 

C6H5 

H 

C~H~ 

H 

:H3 

;HaO 

rap,* ~ 
Empirical 
formula 

CxH22X2 

Ce2H:,:X: 

Found, 

C H 

Calc., ~o UV spectrum, 
kma x (in al- 
cohol), um .~ 
(log ~) >~ 

140--1H 

102--i05 

125--12e C:sH:~N~O 

86.6 

84.4 

83.2 

N C H N 

5.9 7,4 

6,4 8,9 

5.9 6.9 

240 (4,44) 
295 (4,58) 
350 (3,90) 
418 (3,34) 
440 (3,30) 
264 (4,75) 
330 (3,64) 
346 {3,58) 
410 (3,49) 
430 {3.43) 
244 (4,36) 
306 (4,60) 
352 (3,83) 
414 (3,13) 
436 (3,09) 

6,0 7,4 86,5 

6.4 8,8 84.5 

5,8 6,6 83.1 

The compounds  were  pur i f i ed  for ana ly s i s  by c r y s t a l l i z a t i o n  
ace tone  (Wa.d) and ethyl  ace ta te  (Wb). 

70 

40 

80 

f rom 

Whereas  the e a r b o n y l  group of o x o t e t r a h y d r o c a r b a z o l e s  I a -e  shows up in the IR s p e c t r a  as an in t ense  
abso rp t ion  band at 1645-1700 cm - t .  the a b s o r p t i o n  band in the s p e c t r a  of 2 - b e n z y l i d e n e  de r i va t i ve s  of oxo t e t r a -  
h y d r o c a r b a z o l e  a re  found at ~ 1640-1660 cm -1. The shift  of the abso rp t i on  bands to the l ow - f r e que nc y  r e g i o n  
c o n f i r m s  the fact that the C = O bond is conjuga ted  with the C = C bond, i .e . .  subs t i tu t ion  o c c u r r e d  at the oz-me- 
thy lene  group with r e spec t  to the c a r b o n y l  group.  

Hydrogena t ion  of I Ia -e  at a p r e s s u r e  of 58 a tm ove r  a Raney  n icke l  ca t a lys t  gave 1 , 2 , 3 , 4 - t e t r a h y d r o - 1 -  
o x o - 2 - b e n z y l c a r b a z o l e  d e r i v a t i v e s  (IIIa-e) .  the ltl s p e c t r a  of which s t i l l  conta in  an abso rp t ion  band r e l a t e d  to 
a c a r b o n y l  group:  this  cons t i t u t e s  ev idence  for s e l e c t i v e  hydrogena t ion  of the double bond. A complex  m i x t u r e  
of s u b s t a n c e s  is fo rmed  if the hydrogena t ion  is c a r r i e d  out at h igher  p r e s s u r e s .  

The r e a c t i o n  of phenacy l  b r o m i d e  with the sod ium d e r i v a t i v e s  of IIIa and IIId gives 1 - o x o - 2 - b e n z y l - 6 - I t  i -  
9 - p h e n a e y l t e t r a h y d r o c a r b a z o l e s  (IIif.g), whe reas  a lkyla t ion  of the sodium d e r i v a t i v e  of IIb with b r o m o a c e t a l d e -  
hyde d ibu ty lace ta l  g ives  9 - c a r b a z o l y t a c e t a l d e h y d e  ace ta l  (IIIh). which is a v i scous  l iquid and is used for c y c l i -  
za t ion  to p y r a z i n o c a r b a z o l e  d e r i v a t i v e s  without add i t iona l  pu r i f i ca t ion .  

New abso rp t i on  bands at 1680 and 1690 cm - i ,  r e s p e c t i v e l y ,  which c h a r a c t e r i z e  the phenacy l  c a rbony l  group,  
appear  in the IR s p e c t r a  of phenacy l  d e r i v a t i v e s  KIf and IIIg. Compounds  IIIf, IIIg. and IIIh were  conve r t ed  to 

4 - b e n z y l - 3 a , 4 . 5 . 6 - t e t r a h y d r o - 8 - t l t - p y r a z i n o [ 3 , 2 . 1 - j k ] c a r b a z o l e  d e r i v a t i v e s  (IVa,b,d) by t r e a t m e n t  with a m m o -  
n ium ace ta te  in aceHc acid.  
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- z P, R ~ o 

1 a - e  II a - e  

R t ~  R ' ~  
]. I ~ CH2--C6H5 CH2--C~Hs 
K2 R~ v 

tH a - h  R 

IV a, b~ c 

EXPERIMENTAL 

The IR spectra of mineral oil suspensions of the compounds were recorded with Perkin-Elmer and 

UR-10 spectrometers. 

l-Oxo-2-benzylidenetetrahydroearbazoles (IIa-e). A mixture of 0.I mole of the 1,2,3,4-tetrahydro-l-oxo- 
6-RI-8-R2-9-R 3 carbazole (la-e), 40 ml (0.35 mole) of benzaldehyde, and sodium methoxide, prepared from 0.I 

g atom of sodium, was allowed to stand at room temperature for 3 h, after which the precipitated crystals were 

removed by filtration. Data on IIa-e are presented in Table i. 

l-Oxo-2-benzyltetrahydrocarbazoles (Ilia-e). A 0.085-mole sample of IIa-e was hydrogenated in the 
presence of 2 g of a Raney nickel catalyst in an autoclave at 80 ~ and 50 arm for 6 h. The solution was filtered 

to remove the catalyst, and the filtrate was evaporated to dryness. Data on IIIa-e are presented in Table i. 

l-Oxo-2-benzyl-9-phenaeyltetrahydroearbazoles (lilt-g). The synthesis was carried out by the methods 

described in [4, 5]. Data on IIIf-h are presented in Table i. 

3-Phenyl-4-benzyl-3a,4,5,6-tetrahydro-8-Ri-pyrazino[3,2,l-jk]carbazoles (IVa,d). These compounds were 

synthesized by the method in [5] and were isolated in the form of bases. Data on IVa,d are presented in Table 

2. 

4-Benzyl-3a,4,5,6-tetrahydro-8-methylpyrazino[3,2,l-jk]carbazole (IVb). An alcohol solution of sodium 

alkoxide, prepared from 1.61 g (0.07 g-atom) of sodium, was added to a suspension of 13.9 g (0.07 mole) of 

1,2,3-tetrahydro-l-oxo-6-methylcarbazole in 40 ml of dry dimethylformamide (DMF), after which the alcohol 

formed in the reaction was removed by distillation, and 17.7 g (0.07 mole) of bromoacetaldehyde dibutylacetal 

in 70 ml of dry DMF was added to the residue. The mixture was then refluxed for 1.5 h, cooled, and poured into 

water. The liberated oil was extracted with benzene and dried by azeotropic removal of the water by distillation 

with benzene. The residue was dissolved in 300 ml of acetic acid. 50 g (0.19 mole) of ammonium acetate was 

added to the solution, and the mixture was refluxed for 3 h. It was then poured into water, and the aqueous 

mixture was neutralized with ammonium hydroxide and extracted with benzene. The extract was evaporated, 

and the residue was dissolved in chloroform and introduced into a column filled with silica gel. The impurities 

and IVb were eluted successively with chloroform. Data on IVb are presented in Table 2. 
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