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The F i scher  condensation of 1-methyl-3-piper idone with a ry lhydraz ines ,  which is a ccom-  
panied by side p r o c e s s e s ,  leads to the corresponding 1 ,2 ,3 ,4- te t rahydro-f i -carbol ines .  

The cycl izat ion of a ry lhydrazones  of 4-piperidones is used extensively in the synthesis of 1,2,3,4- 
t e t r a h y d r o - y - c a r b o l i n e s  [2-6]. Other methods for the prepara t ion  of these compounds are  used cons ide r -  
ably less frequently~ The P i c t e t - S p e n g l e r  [7] and B i s c h e l e r - N a p i e r a l s k y  [8] reactions have recent ly  been 
applied to 2-(fl-aminoethyl)indoles (isotryptamines) for c losure  of the piperidine ring of the indicated he t e r -  
ocycLic sys t ems .  In contast  to this ,  in the synthesis of 1 ,2 ,3 ,4- te t rahydro-f i -carbol ines ,  the latter two 
methods are  the major  ones,  since they rely upon the comparat ively  readily accessible  t ryptamines .  There 
is no information in the l i terature regarding the use of the F ischer  react ion of 3-piperidone.  

We attempted to introduce 1-methyl -3-piper idone (I) into the F ischer  condensation with a ry lhydraz ines .  
We were unable to accomplish the react ion of I with phenylhydrazine and 4-bromophenylhydrazine when 
the conditions were  varied quite extensively,  and we were  also unable to cyclize the previously prepared 
4-carbethoxyphenylhydrazone of I (II) because of pronounced resinif icat ion,  although the precipitat ion of 
small  amounts of ammonium chloride was observed in some exper iments .  Never theless ,  the fundamental 
possibi l i ty of closing the indole ring was demonstrated in the case of the react ion of I with 4-methyl -  and 
4-methoxyphenylhydrazines .  However,  the cycl izat ions in these cases  were also accompanied by res ini f i -  
cation to form mainly br ight-yel low impurit ies~ The s t ruc tures  of the thoroughly purified individual cy-  
clization products  - 1 ,2 ,3 ,4- te t rahydro-f i -carbol ines  (III, IV) "- were proved by means of UV, IR, and PMR 
spec t roscopy,  by the determinat ion of the ionization constant of III, and by the al ternative synthesis of IV. 
The possible i somer ic  compounds of the 1 ,2 ,3 ,4- te t rahydro-5-carbol ine  se r ies  (V) were  not isolated.  
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The curves  of the UV spect ra  of III and IV are charac te r i s t i c  for the s implest  indole der ivat ives .  

The PMR spec t rum of the piperidine port ion of molecule III (in CHCla) is s imi la r  to the spec t rum of 
3 -me thy l - l , 2 , 3 ,4 - t e t r ahyd ro -T-ca rbo l ine  [9], since the unshielding effect on the al icyclic protons in this 
sor t  of sys t em is approximately  the same f rom the ~ and ~ posit ions of the indole ring [10]o The singlet 
signals of the two methyl groups have s imi la r  chemical  shifts of 2.41 and 2.48 ppm; the A2B 2 type spec-  
t rum of the CH2CH 2 grouping is situated at 2.9 ppm as an unresolved,  somewhat broadened peak; the signal 

*See [1] for communicat ion XXXVH. 
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of the protons of the isolated 1-CH 2 group (of s imi la r  form) is found at higher  field at 3.6 ppm. Pro tona-  
lion of the nitrogen atom in the 2 position of III {solution in CD3OD-C F3COOH) has prac t ica l ly  no effect 
on the chemical shift of the 6-CH 3 signal but appreciably affects the shifts and form of the other signals:  
2.8 ppm (singlet, N+-CH3), 2.5-3.6 ppm (group of broad CH2CH 2 signals),  3.6-4.5 ppm (four lines of the 
AB spec t rum of the 1-CH 2 group; 6 3.8 and 4.3 ppm, J ~ 16 Hz). These PMR spectra l  values are  not in 
agreement  with s t ruc ture  V. 

The basici ty  of III (see the Experimental  section) is close to that of model compound VI and is ap-  
parent ly  too high for possible i somer  V. The VNH band appears distinctly in the IR spec t rum of III (in 
minera l  oil o r  in chloroform).  This is evidence that III does not have the indolenine s t ruc ture  of V. 

The low yields of carbolines are  probably explained by the fact that in a mixture of two tautomeric  
fo rms  of enehydrazines  - in termediates  of the F ischer  react ion - the one with a ZX2'3-C = C bond is espe-  
c ia l lyunstable  inacid media,  since it contains the enediamine grouping (CH3--N-C = C - N - ) .  

The results  to a cer ta in  degree confi rm the principle according to which the react ion during the 
Fischer  cycl izat ion of ni trogen he terocycl ic  ketones [9, 11] and keto sulfones [12, 13] proceeds ,  with the 
part icipation of the methylene group of the ring that is furthest removed f rom the e l ec t ron-accep to r  groups 
- the protonated he te rocyc l ic  nitrogen atom or the SO 2 group. 

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

The UV spec t ra  of alcohol solutions (c 10-3-10 -5 M) were recorded with an SF-4 spec t romete r .  The 
IR spec t ra  were  recorded with a UR-10 spec t romete r .  The PMR spect ra  were obtained with RS-60 (III) 
and Varian T-60 (IV) spec t romete r s  with operat ing frequencies of 60 MHz. 

2 ,6 -Dimethy l - l ,2 ,3 ,4 - te t rahydro-B-carbo l ine  (III). A mixture of 0.5 g (3.1 mmole) of 4- tolylhydra-  
zine hydrochlor ide and 0.5 g (3.3 mmole) of the hydrochloride of I [14] in 5 ml of absolute alcohol was r e -  
fluxed for 5 min. The hot react ion mass  was poured into 50 ml of cold water ,  and the mixture was made 
alkaline with saturated potass ium carbonate solution. The precipitate was separated,  washed thoroughly 
with water ,  and dried to give 0.31 g (49~) of III with mp 218-219 ~ (from benzene). IR spec t rum (in CHCI3), 
c m - l :  3480 (strong, VNH), 1600 (weak, indole ring). UV spec t rum,  Xmax, nm (log a): 228 {4.46), 278 
(3.81)o Found: C 78.0; H 8.0; N 14.0%. CI3HI6N2. Calculated: C 78.0; H 8.0; N 14.0%. 

The basic i ty  of this compound was determined* in ni tromethane as compared with a standard sub- 
stance - diphenylgnanid ine (DPG) : 

ApKa =pK~ (DPG) -pK,~ (substance}. 

Found: ApK a = 0.97 i 0.05 for Ill, and ApK a = 1.27 for VI. 

27Methyl -6-methoxy- l ,2 ,3 ,4- te t rahydro- /3-carbol ine  (IV). A) A mixture of 2.2 g (12.5 mmole) of 4- 
methoxypheuylhydrazine hydrochlor ide and 2.2 g (13.4 mmole) Of the hydrochlor ide of I in 20 ml of abso-  
lute alcohol was refluxed for 9 min. The mixture was poured into 50 ml of cold Water and made alkaline 
with saturated potass ium carbonate solution. The result ing precipitate (colored by bright-yel low impur i -  
ties) was washed thoroughly with wate r  and recrys ta t l i zed  f rom isopropyl alcohol to give 0.7 g {26%) of 
IV with mp 213-214 ~ IR spec t rum {in CHC13), cm- l :  3480 (strong, PNH), 1632 and 1605 (weak)~ UV spec-  
t rum,  ~'max, nm (log ~): 224 {4.46), 278 {3.86). PMR spect rum (in CDCI3) , ppm: 2.5 (singlet, N-CH3),  
208 {broad signal,  CH2CH2) , 3.5 (broad signal, 1-CH~), 3.9 (singlet, OCH3). 

B) A mixture of 2.6 ml of 100~ formic acid and 6~ ml of acetic anhydride was held at 20 ~ for 1 h, 
a f ter  which 3o6 g (0.02 mole) of 6-methoxy- l ,2 ,3 ,4- te t rahydro- /3-carbol ine  [15] was added to it. The r e -  
action mass was s t i r red  for 20 min, 15 m[ of absolute ether  was added, and the mixture was allowed to 
stand overnight.  The precipitate was removed by fil tration, washed with water ,  and a i r  dried to give 2.8 g 
(64%) of 2 - fo rmyl -6-methoxy- l ,2 ,3 ,4 - te t rahydro- /3 -ca rbo l ine  (VII) with nap 200-201 ~ (from alcohol). Found: 
C 67.7; H 6.1; N 12.370. CI3HI4N202. Calculated: C 67.8; H 6.1; N 12o2%o 

A mixture of 1.9 g (8o3 mmole) of VII in 200 ml of absolute te t rahydrofuran arid 202 g of LiAtH 4 was 
refluxed for 3 days,  af ter  which it was decomposed success ive ly  with 3 ml of water ,  3 ml of 15% NaOH, 
and 9 ml of water .  The combined fi l trates were  vacuum evaporated until crys ta l l iza t ion s ta r ted ,  and 200 

*We s incere ly  thank I. V. Pe r s i anova  for determining the basic i t ies .  
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ml of water  was added. The precipi ta te  was separa ted ,  washed with water ,  and dissolved in 10~ hydro-  
chloric  acid~ The solution was fi l tered,  and the fil trate was made alkaline with 1G% K�9 The precipitate 
was separated and washed with wa te r  to give 1.45 g (82~c) of IV with mp 213-215 ~ (from isopropyl alcohol). 

1-Methyl-3-piper idone 4-Carbethoxyphenylhydrazone (II). A 0 .8-g  (4.3 mmole) sample of 4 -ea rbe -  
thoxyphenylhydrazine was dissolved by heating in 5 ml of absolute benzene,  and a solution of 0.5 g (4.5 
mmole) of I in 2 ml of benzene was added. The mixture was refluxed for 2 rain and cooled. Addition of 
pet ro leum ether  precipitated 1.2 g (100%) of II with mp 126-127 ~ (from dry benzene). Found: N 15~ 
CisH21N302. Calculated: N 15.3%. 
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