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A new method for  the syn thes i s  of the t r i c y c l i c  s y s t e m  of e s e r i n e  on the bas i s  of the r e a c t i o n  of a r y l h y d r a z i n e s  
with y -ha logenoca rbony l  compounds p o s s e s s i n g  an ~ - m e t h y l  group in neu t r a l  med ia  [2] has  been p roposed .  

As  is wel l  known, the na tu ra l  a lka lo id  physos t i gmine  (eser ine)  and a number  of compounds having the bas i c  t r i -  
cyc l i c  s t r u c t u r e  of e s e r i n e  a r e  impor t an t  phys io lo g i c a l l y  ac t ive  subs t ances .  These  compounds a r e  g e n e r a l l y  syn thes i zed  
f r o m  an indole s y s t e m  subs t i tu ted  in pos i t i on  3 [4]. On inves t iga t ing  the f ie ld  of app l ica t ion  of the  method of syn thes iz ing  
t r y p t a m i n e  and i ts  d e r i v a t i v e s  that  we have d e s c r i b e d  p r e v i o u s l y  [5], we have found that ,  on being boi led  in neu t ra l  
aqueous e thanol ic  so lu t ions  with 7 - c h l o r o  ke tones  having an a l k y l  subs t i tuen t  in the  ~ - p o s i t i o n  with r e s p e c t  to the c a r -  
bonyl group,  a r y l h y d r a z i n e s  f o r m  9-a lky l  d e r i v a t i v e s  of d i n o r d e o x y e s e r o l i n e  in good y i e ld s :  
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e I . R2= H,CH3,OCH 3 

The mechanism of this reaction may be suggested on the basis  of the mechanism of the synthesis  of the trypt-  
amines [1] and that of the F i scher  indole synthesis  [6]. Special investigations on the mechanism of the proces s  will  be 
published subsequently.  

The d iace ty l  d e r i v a t i v e s  and d i p i c r a t e s  of compounds I I -VI  have been p r e p a r e d ,  and t h e i r  UV s p e c t r a  have been 
r e c o r d e d  (see  Tab les  I and 2). The d i p i c r a t e s  w e r e  f o r m e d  when the b a s e s  we re  t r e a t e d  with m o l a r  and b i m o l a r  amounts  
of p i c r i c  ac id  in abso lu te  e t h e r  under  the usua l  condi t ions .  The d i ace ty l  d e r i v a t i v e s  we re  r e a d i l y  obtained by heat ing 
the b a s i s  with an e x c e s s  of a ce t i c  anhydr ide .  It was i m p o s s i b l e  to obta in  c r y s t a l l i n e  d iace ty l  d e r i v a t i v e s  of compounds 
IV and VI under  these  condi t ions .  It mus t  be ment ioned that ,  in c o n t r a s t  to the syn thes i s  of the t r y p t a m i n e s ,  the b e s t  
y i e lds  of compounds of the e s e r i n e  s y s t e m  a r e  obta ined when the r e a c t i o n  is c a r r i e d  out in 99%, and not  90%, methanol .  

Table  1. 
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II H 

III CH3 

iv H 

V OCHs 
vI H 

9 - M e t h y l d i n o r d e o x y e s e r o l i n e s  (H-VI) 

Rz H~ 

R2 

H 

H 

CH3 

H 
OCH3 

Bp, ~ 
(pressure, 
ram) 

Mp, ~ 
spectrum ~ ~ 

Empirical = ~ ~ ~'~ ~ " "  R/ ~ formula ~ ro ~ 

115--117 (1) 

120--121 (1) 

114--115 (1) 

156--157 (1) 
150--152 (2) 

] [ 
71--72 0,68 223 3,80 C~HI6N2 76.4] 8,776,5[ 8.691.2 

t 24513791 48--90' 0,75 CazHIsN2 76 7 8.9 77,2] 9.0 59.0 

7 8 _ 8 0  24213.801 29o1338 i 
275 13.66[ C,sHIsN,O]71.3 / 8 5t71 5 8 31659 
245 3.90 ~, 823 7115 8;3 64.2 , 290 3.42 ClaHIsN20 71,0 

*For  P a r t  VI, see  [1]. 
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Table  2. 
e s e r o l i n e s  (II-VI) 

I Diacetyl derivatives L / 

~'mp, C' : - -  ~ calcu- / / ~ / l~ ted ,  I 

f . . . .  ,a 

II 143-- 
144 

IiI 153-- 
154 

184-- 
, 185 

VI  - -  

Diace ty l  D e r i v a t i v e s  and D i p i c r a t e s  of 9 -Methy ld ino rdeoxy-  

7.4 

7.7 

I I O ~7, 

25l 4,131 i C~TH22NzO~ 

25014.09 C~'rH22N203 
284 2,49 
- -  - - [  - -  

rap, o C 

Dipicrates 
I 

calcu- 
found, lated, 

formula �9 

C H 

18415-- C~H~6N2' 44,7 3.6. ~44"6 3.4 
185,5 �9 2C6HaNaO7 
178,5-- C,3HtsN2- 45.51 3.8145,41 3.7 
179 �9 2C6H3N~Or / , ,  

142--[ C,3H~sN2" 45.51 3.7 45.4[ 3.7 

143 I "2C6H3N~O7 ]443 3,7 44.4:! 3.6 
132-- ] C~H~sN20. 
133 I "2C6H3N307 45,5 3.7 44.4 
112-- C13HI~N20" 3,6 
113 �9 2C6H3N30~ 

~ 
NHNH2 + 0 / / ~ , ~  

H 

VII VIII 

We have succe s s fu l l y  used  the r eac t i on  found for  the syn thes i s  of 3 a , 9 - t e t r a m e t h y l e n e d i n o r d e o x y e s e r o l i n e  (VIII), 
Compound VIII which f o r m s  the bas i s  of the a lka lo id  ech i t amine ,  has  been obta ined p r e v i o u s l y  by the Schmidt  r e a c t i o n  
f r o m  4a-  ( 2 - c a r b o x y e t h y l ) - l , 2 , 3 , 4 - t e t r a h y d r o - 4 a H - c a r b a z o l e  and was named  1 , 2 , 3 , 4 - t e t r a h y d r o - 4 a , 9 a - i m i n o e t h a n o -  
c a r b a z o l e  (echibol ine)  [7]. 

We syn thes ized  the in i t ia l  2 -{f i -ch loroe thyl )cyc lohexanone  (VII) by a known method f rom the e thylene ke ta l  of ethyl 
2 - oxocyc lohexy l ace t a t e  [8]. The o ther  ini t ia l  ketone - 5 - c h l o r o - 3 - m e t h y l p e n t a n - 2 - o n e  (1) - was obtained by the h y d r o -  
ch lo r i c  ac id  t r e a t m e n t  of ~ - a c e t y l - ~ - m e t h y l - y - b u t y r o l a c t o n e ,  which is fo rmed  in 82% yie ld  by the ac t ion of methyl  
iodide on a solut ion of the sodium de r iva t i ve  of ce-ace ty lbutyro lac tone  in d imethyl  sulfoxide.  This  method of methy la t ion  
r a i s e s  the y ie ld  of ace ty lme thy lbu ty ro l ac tone  and shor tens  the t ime  of the r eac t i on  in c o m p a r i s o n  with the p r e v i o u s l y -  
known methods of methyla t ing  ace ty lbu ty ro l ac tone  [9, 10]. 

ONa CH 3 

The opening of the ace ty lme thy lbu ty ro l ac tone  r ing  by boi l ing hydroch lo r i c  ac id  (1 : 1) gave the 7 - c h l o r o k e t o n e  (I) 
conta ining the y - k e t o  a lcohol ,  which could not be s e p a r a t e d  by d i s t i l l a t i on  but was suc c e s s fu l l y  r e move d  by t r e a t m e n t  
with hot concen t r a t ed  hyd roch lo r i c  ac id  and subsequent  d i s t i l l a t i on  of the 7 - c h l o r o  ketone with s t eam.  The pure  chloro  
ketone can be obta ined in h igher  y ie ld  by adding ace ty lme thy lbu ty ro l ac tone  d ropwise  to boi l ing concen t r a t ed  hyd roch lo r i c  
ac id  with s imul taneous  s t eam d i s t i l l a t ion .  

EXPERIMENTAL 

ce -Ace ty l -c~-methy l -T-bu ty ro lac tone .  Some 2.3 g (0.1 mole) of me ta l l i c  sodium was d i s so lved  in 25 ml of abso lu te  
methanol ,  and 12.8 g (0.1 mole) of ~ - a c e t y l - 7 - b u t y r o l a c t o n e  was added.  Af t e r  30 rain, the methanol  was d i s t i l l ed  off in 
vacuum at 60~ the r e s i d u e  was d i s so lved  in 20 ml of abso lu te  d imethyl  sulfoxide,  and, with s t i r r i n g ,  21 g (0.15 mole) 
of methyl  iodide was added to the solut ion in a f l ask  f i t ted with a re f lux  condense r  (the r e a c t i o n  is highly exo the rmic ) .  
The mix tu re  was heated at  50~ for  1 hr ,  100 ml of abso lu te  benzene was added,  and the sodium b romide  was f i l t e r e d  
off and ca r e fu l l y  washed with benzene.  The p r e c i p i t a t e  was d i s so lved  in 30 ml of wa te r  and the l ac tone  was ex t r ac t ed  
with benzene.  The combined  benzene  solut ions  were  d i s t i l l ed  in vacuum.  This  gave 11.6 g (81.7%) of ce-ace ty l -c~-meth-  
y l - T - b u t y r o l a c t o n e  with bp 125-128~ (20 mm),  n~ 1.4560. UV s p e c t r u m  (the UV s p e c t r a  he re  and below were  taken on 
an EPS-3T  in s t rumen t  in ethanol.)  ~max 219 nm, log ~ 2.33. IR s p e c t r u m  (the IR s p e c t r a  here  and below were  taken on 
a J A S C O  IR-S in s t rumen t  in a thin l a y e r  with a NaC1 p r i s m . ) :  v c  ~ 0  1710, 1768 cm -1. 
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5-Chloro-3-methylpentan-2-one  (I). a) Some 35.5 g (0.25 mole) of c~-acetyl -~-methyl-7-butyrolactone was added 
to a s ix-fold volume of boiling conc. HC1 and the I formed was simultaneously s t eam-d i s t i l l ed  off from the react ion flask. 
The dis t i l la te  was neutral ized with potass ium carbonate and the oily layer  was extracted with ether.  The e thereal  ex-  
t rac t  was dr ied with sodium sulfate, the ether was driven off, and the res idue was dis t i l led  in vacuum. This gave 26.3 g 
(79%) of I, bp 87-88~ (38 ram), n~ 1.4384 [9], Rf 0.84 [on AI203 of act ivi ty  grade II in the benzene-methanol (9 : 1) sys -  
tem]. IR spectrum: v C ~-O 1718 cm - l .  

b) Some 38 g of ~ -ace ty l -~ -methy l -T-bu ty ro lac tone  was slowly added to 130 ml of boiling HC1 (1 : 1). The r e a c -  
tion mixture was cooled with ice and neutral ized with potass ium carbonate,  and the I was extracted with ether.  The 
e thereal  ext rac t  was dr ied with magnesium Sulfate, the ether was evaporated off, and the residue was dis t i l led in vacuum. 
This gave 30 g (70.4%) of I with bp 78-80~ (37 mm), n~ 1.4390, containing 5-hydroxy-3-methylpentan-2-one (the IR 
spectrum showed ~OH at 3450-3500 cm-l) .  The substance obtained was t rea ted  with a fivefold volume of conco HC1, 
the react ion mixture was heated to the boil,  and the pure  I was dis t i l led  off with s team. This gave 26 g of I, identical 
with that obtained by method (a). 

3a ,9a-Tet ramethyldlnordeoxyeserol ine  (VIII), Some 5.4 g (0.05 mole) of phenylhydrazine and 8 g (0.05 mole) of 
2-~-chloroethyl )cyclohexanone (VII) were  dissolved in 100 ml of methanol, the solution was boiled for 8 hr,  the meth- 
anol was dis t i l led off in vacuum, the res idue was dissolved in 100 ml of hot 0.1 N HC1, the neutral  impuri t ies  were r e -  
moved by extract ion with ether ,  and the aqueous solution was saturated with solid caustic soda. The base that separa ted  
out was r ec rys t a l l i zed  from a mixture of benzene and petroleum ether  (1 : 1). This gave 8.8 g (82.5%) of VIII with mp 
124-125~ [7], Rf 0.77 [on "slow" paper  of the Volodarskii  mill  in the n-BuOH-AcOH-H20 ( 4 : 1 : 5 )  system, the spots 
being revealed with Ehr l ich ' s  reagent  and with ninhydrin]. UV spectrum: Xmax 225,240,290 nm; log e 3.77, 3.85, 3.36. 
Found %: C 78.1; H 8.4. C14H18N 2. Calculated %: C 78.4; H 8.5. Dipicrate  of VIII, mp 190-191~ (decomp., from meth-  
anol). Found %: C 46.4; H 3.6. CI4HlsN 2 .2C~H3N30 ~. Calculated %: C 46.4; H 3.6. 

The other 9-methyldinordeoxyeserol ines  (II-VI, Tables 1 and 2) were obtained s imi la r ly .  If, af ter  alkalizing, the 
base separa ted  in the form of an oil, it was extracted with benzene and the benzene extract  was dist i l led in vacuum in 
a cur ren t  of inert gas.  
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