
INDOLE CHEMISTRY 

X'~X.* REARRANGEMENT OF I-ARYL-2-ACYLPYRAZOLIDINES 

TO TETRAH YDROPYRIMID O [I,2-a]INDOLES 

Yu. N. Portnov, G. A. Golubeva, UDC 547.759.3'853.5'778.2:543.422.4.6.51:541.67 
and A. N. Kost 

Rear rangement  to form salts  of substituted 1,2,3,4-tetrahyd ropyrimido [1,2-a]indoles occurs  
during the action of I~OCls, PCI3, or  PBr  3 on 1 -a ry l -2 -acy lpyrazo l id ines  that have a methy-  
lene group in the ~ position of the acyl fragment .  The result ing salts are  readi ly converted 
to 10-hydroxy-2,3,4,10-tetrahyd ropyr imido [1,2-a]indoles by decomposit ion with aqueous a l -  
kalio The s t ruc tures  were  proved by chemical  t ransformat ions ,  UV, IR, PMR, and mass  
spec t ra ,  and alternative synthesis .  

1-Arylpyrazol id ines ,  the synthesis of which we described in [2], are easily added to activated triple 
bonds through the NH group to form enehydrazines ,  which are  rear ranged  to 1-(3-aminoalkyl)indoles by 
the action of acidic agents.  1-Arylpyrazol id ines  react  s imi la r ly  with carbonyl  compounds [3]. In the p r e s -  
ent paper ,  we have studied the action of acidic agents on 1 -a ry l -2 -acy lpyrazo l id ines ,  in which, as in ene-  
hydrazines ,  the unshared pair  of e lectrons of the nitrogen atoms is conjugated with the ~ electrons of the 
double bond, but the v e lect rons  of the carbonyl group ra ther  than the double bond part icipate in this s y s -  
tem of p-~r conjugation. In [4], it was demonstrated that dialkylamides can react  with POCI 3 to form meso -  
mer ic  cations I or  II, which are  capable of var ious condensations.  

oPoclo oPo%l - -  oPo% 9, .oc,3 I . - c . 2  
R--CH2__C__NR ~ �9 R_CU2_~__NR~ -~= ~ R_CH=C__NHR2 

It  

It might have been expected that electrophil ic  attack of phosphorus halides for compounds for the III 
type,  in which the basici ty  of both nitrogen atoms is weakened due to p-~r conjugation with the a romat ic  
sys tem and the carbonyl group, would be directed to the oxygen atom. The result ing cation (IV) can then 
undergo in t ramolecular  condensation of the electrophil ic  substitution type to form indazole derivative V or 
i somer ize  to enehydrazine VI, which is subsequently converted to VIII via the Fischer  rea r rangement ,  with 
the difference that, instead of elimination of the amino group, the intermediate state (VII) is stabilized due 
to cleavage of the more  polar phosphate group (see Scheme A on following page). Several other p rocesses  
leading to cleavage of the N - N  bond (which is known for acylhydrazines  [5]) might have been assumed.  It 
was found that refluxing of 1 -a ry l -2 -acy lpyrazo l id ines  with excess  FOC13 in e ther  for 12-24 h leads to high 
yields of saltlike substances that do not contain (according to e lementa ry  analysis) oxygen but do have two 
ni trogen a toms.  The broad absorption band cha rac te r i s t i c  for the ammonium group is observed at 2750- 
3100 cm -~ in the IR spec t ra  of these compounds, which made it possible to assume that the rea r rangement  
proceeds to form compounds of the V or  VIII type. The UV spec t ra  of these compounds were found to 
coincide with the spec t ra  of 2-aminoindole hydrohal ides (~max 210-218, 260-270 rim), and the band at 260 nm 
in some of the compounds is split into two bands of equal intensity. The intense absorption at 1685-1700 
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Fig~ 1. PMR spec t rum of XIIIa 
in C FaCOOH. 

cm-{ in the IR spec t ra  is also charac te r i s t i c  for 2-aminoindole salts 
and corresponds  to the stretching vibrations of the C = N group [6, 7]0 
Additional arguments  in favor of s t ruc ture  VIII were obtained f rom an 
analysis of the PMR spec t ra  and chemical  t ransformations~ The PMR 
spect rum of VIIIa (R t = R 2 - -  CH3, R 3 = 1R 4 = H) in CF3COOH solution 
has a doublet f rom the 3-CH 3 group (3H, 1.1 ppm), a doublet f rom the 
10-CH 3 group (3H, 1.55 ppm, J 7.6 Hz), a multiplet f rom the proton 
attached to C 3 (1H, 2.28 ppm), a multiplet f rom the proton attached to C 3 
(1H, 2.28 ppm), a multiplet f rom five protons attached to C2, Ca, and 
Ct0 (3o02-4.18 ppm), a multiplet f rom four aromat ic  protons (7.10-7.30 
ppm), and a broad signal f rom the proton attached to the nitrogen atom 

(1H, 8.45 ppm). The cha rac t e r  of the spect rum does not change in H20 , but splitting of the signal f rom the 
1 0 - C H  3 group (a singlet with5 1.72 ppm) vanishes in D20 because of rapid deuterium exchange of the p ro -  
ton in the 10-position. It is known that 2-aminoindole salts exist  p r imar i ly  in the 2-iminoindolenine form 
(the VIII type) [6]; i.e., delocalization of the charge in the amidine sys tem of bonds gives a g r ea t e r  gain in 
energy than during the formation of an aromat ic  pyr ro le  ring in IX. Hence, the extreme lability of the p ro -  
ton attached to the carbon atom between the benzene ring and the protonated amidine grouping becomes 
understandable.  Compounds VIII are readily acetylated under mild conditions to form acetyl derivatives (X). 

H 

VIII 'C H ) N" 
( 2 5 3 ~'~'>~NY"-N--C--CHa C_CH 3 

R~ R -~ 

X X! 

The UV spec t rum of Xa (R 1 = R 2 = CH3, R 3 = R 4 = H) contains two maxima with ?,max 229 and 288 nm 
(log ~ 4.48, 4.14) that coincide with the absorption charac te r i s t i c  for N-acetyl -2-aminoindoles  [6]. The 
mass  spec t rum of this compound has an intense molecular  ion peak of [M] + 242, which is in agreement  with 
the value calculated for CIsHIsN2Oo There is an intense band at 1660 em -1 (amide carbonyl) in the IN spee-  
t rum.  The PMR spec t rum in CC14 contains a doublet f rom the 3-0H3 group (3H, 1.3 ppm), a singlet from 
the 10-CH 3 group (3H, 1.98 ppm), and a singlet f rom the CH3CO protons (3H, 2.08 ppm), which corresponds  
to the assigned s t ruc ture .  In CF3COOH, the signal of the 10-CH 3 group is split into a doublet with J = 6,8 
Hz (1.51 ppm) as a consequence of protonation in the 10 position (X ~ XI); i~176 as in indoles themselves ,  
the maximum elec t ron  density in these compounds is concentrated in the 3 position of the indole ring [8]. 
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TABLE 1. 

R ~ 

W 
! i Bp, ~ , 

r '  (press., m m )  
[ (rap, *C) 

i Found, Calc., 
Empirical I qo qo 
formula I 

I 7,61 70,59 C12HI6N20 [70,36 7,85 
C~2HtsBrN20 51,20 5,17 50,89, 5,30 
C,aHIsN20 !71,36 8,25 i7 ,56 8,26 
C141-I2oN20 i72,11 8,66 72,4l[ 8,62 
C13HIsN20 i71,32 8,54 [71,561 8,26 
CmH~7BrN20 52,81 5,54 ]52,521 5,72 
C~4H2oNgO 72,21 8,86,72 41 8 62 
CI4H2oN20 17236 8,78 724118'62 
CIsH22N20 !73109 8,86 173 17 894 

i ' [ ' 55,81,5,04 C~2HIaFgN~O 5629 5,10 [75,58'7,08[ C~6H~sN20 75,72 7,21 
Clsll~oN~O !76,89, 6,9i i77,1417,!4 

R a 

C2Hs H H 
C2Hs H 
C~H7 H H 
(C[-ta) 2CHCI-I2 H 
C2H5 CH9 H 
C~Hs CHa H 
n-C~Hv iCHa H 
i-C3Hv Ct-I3 H 
(CH3) 2CHCH2 CHa H 
CFa [CH9 H 
C6Hs iCIHa H 
C2H9 C6Hs 

~r 162--164 (7) 
(91--92) 

H 172--173 (9) !~ 158--16~ (7) 
172--173 (9) 

Br (41--43) 
173--175 (8) 
162--164 ~7) 
169--171 (7) 
147--149 (7} 

(122--124) 
H ](75--75) 

7 
54 
75 
75 
75 
75 
64 
68 
74 
75 
69 
65 
36 

Only oxygen-conta in ing  compounds we re  obtained in a t t empts  to i so la te  the bases  f rom sa l t s  VIII un-  
de r  var ious  condi t ions .  It might  have been as sumed  that  rapid h y d r o l y s i s  to XII would occur  dur ing  a l k a l i -  
n iza t ion ,  but the m a s s  s p e c t r a  of the subs tances  obtained contain intense M - 1 5 ,  M - 1 7 ,  and M - 1 8  peaks ,  
which co r respond  to c leavage  of CH3, OH, and H20 , which is diff icult  to c o r r e l a t e  with the poss ib le  d i s i n t e -  
g ra t ion  of XII. �9 

H 

. I 
I R3--cH~ IIr'H2NH~ 

R4 f'~ ~"~-~ - r l  / R 2 
~ N , , , I % N  u~. clO ~ ~-/ xu 

R ~- R ' - -  

Ra" V 
Xlll 

The reduct ion  of XlIIa, formed f rom VlIIa (R 1 = R 2 = CH3, R 3 = R 4 = H), by s o d i u m - p o t a s s i u m  al loy in 
butyl a lcohol  leads  to aminoalkyl indole  X'IV, which was obtained by a l t e rna t ive  syn thes i s  f rom 1-phenyl -  
4 -me thy lpy razo l id ine  hyd roch l e r i de  and prop iona ldehyde ,  as  was done for  o ther  1 - (3 -aminoa lky l ) indo les  
[3]. The IR s p e c t r a  of XIV synthes ized  by var ious  routes  we re  comple te ly  iden t ica l .  

OH 

, 

HCI 

KIIla CH 3 ~ XIV (tt9 CH 3 

I c .  ~ ~ , ,  / o / ~  '{' 
3 a%o , p'- r~--rr-~"9 A%O 5)'~-,-----/-~clt3 

xva qH~ CII a 
K a  VII1 a CH3 

The IR s p e c t r u m  of XIIIa in CC14 contains an absorp t ion  band at 3600 cm -1, which c o r r e s p o n d s  to the s t r e t c h -  
ing v ib ra t ions  of the OH group,  vclaich does not appea r  when the s p e c t r a  of concent ra ted  solut ions and of 
m ine ra l  oil  suspens ions  a re  r e c o r d e d ,  because  of i n t e r m o l e c u l a r  hydrogen  bonding. The absence  of s p l i t -  
t ing of the s ignal  of one methyl  group and the p r e s e n c e  of s ignals  of a l l  of the protons of the t e t r a h y d r o p y r i -  
midine ring in the PMR spectrum of a CF3COOH solution corresponds to structure XIlla (see Fig. i). 
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The p r e s e n c e  of a C = N bond is conf i rmed by the IR s p e c t r a ,  which contain the intense absorp t ion  at  
1690-1710 cm - i  that  is c h a r a c t e r i s t i c  for 1 ,3 ,3 - t r i subs t i tu ted  2- iminoindol ines  [6], and a lso  by the r educ -  
t ion of XIII to the co r r e spond ing  hexahydropyr imido indo le s  (XV) by l i thium a luminum hydr ide .  The a b -  
so rp t ion  at 1690 cm - !  (C = N) vanishes  in the IR s p e c t r a  of XV, and NH v ibra t ions  appea r  at 3300 cm - i .  
The m a s s  s p e c t r u m  of XVa contains an intense m o l e c u l a r  ion peak of [M] + 218 and intense M - 1 5 ,  M - 1 7 ,  
and M - 1 8  peaks ,  which co r re spond  to the p r i m a r y  act  of d i s in t eg ra t ion  with c leavage  of CH3, OH, and H20. 
The ac t ion  of ace t i c  anhydr ide  on XVa leads  to c l eavage  of w a t e r  with s imul taneous  ace ty la t ion  and the fo r -  
mat ion of Xa, which is iden t i ca l  to the compound obtained by the ace ty la t ion  of VIIIa. The act ion of ac ids  
(for example  CF3COOH) on XVa a l so  leads  to the faci le  loss  of a w a t e r  molecule  to fo rm VIIIa, which is 
oxidized to X]IIa by a lka l in iza t ion .  

The en t ry  o fanOH group into the f l -posi t ion of indole is not unique.  There  a re  data that indicate that 
tndoles  that  contain a lkoxy,  a lkyl th ioxy,  o r  amino groups in the 2 pos i t ion  a r e  oxidized at a h igher  or  lower  
ra te  in a i r  in a lka l ine  med ia  to give 3 -hydroxy  d e r i v a t i v e s  [9]. 

The cyc l i za t ion  to fo rm t e t r ahyd ropy r imido [1 ,2 - a ] i ndo l e s  is a genera l  r eac t ion  and p roceeds  with v a r -  
ious 1 - a r y l - 2 - a c y l p y r a z o l i d i n e s  that contain subs t i tuents  in both the phenyl and pyrazo l id ine  r ings .  The 
s t r u c t u r e  of the acy l  r e s idue  does not p lay a subs tan t ia l  ro l e ,  but as is apparen t  f rom the scheme of the 
p i :ocess ,  the p r e s e n c e  of at leas t  one hydrogen  a tom at tached to the e~-carbon a tom of the acyl  r es idue  is 
abso lu te ly  n e c e s s a r y  for  the reac t ion .  Thus 1 - p h e n y l - 2 - t r i f l u o r o a c e t y l -  o r  2 -benzoy lpyrazo l id ines  a r e  
r ecove red  unchanged f rom the r eac t ion  mix tu re ,  even a f t e r  prolonged ref luxing with phosphorus  oxychlo-  
r ide .  

In addi t ion to phosphorus  oxych lo r ide ,  PC13 and PBr  3 can a lso  be used as the condensing agent,  and 
the reac t ion  ra te  i n c r e a s e s  m a r k e d l y  in the o r d e r  POC13 < PC1 a < PBr  3. Thus,  while it  is n e c e s s a r y  to r e -  
flux the mix ture  in e the r  f rom 12 to 24 h for the comple te  conver s ion  of IIIa (R l = R 2 = CHa, R 3 = R ~ = H) 
to VIIIa, the r eac t ion  with PC13 p r o c e e d s  in 1-2 h at room t e m p e r a t u r e ,  and the r eac t ion  with PBra p r o -  
ceeds  e x o t h e r m i c a l l y  s e v e r a l  minutes  a f t e r  mixing the r eagen t s  in absolute  e the r .  The r eac t ion  is e a s i l y  
moni tored by ch roma tog raphy  of the reac t ion  mix ture  on a luminum oxide with elut ion by b e n z e n e - m e t h a n o l  
(10:1). The end of the r eac t i on  is de t e rmined  f rom the d i s a ppe a r a nc e  of the spot of the s t a r t i ng  a c y l p y r a z o -  
l idine with Rf 0.65-0.75 and the appea rance  of a new spot with Rf 0.15-0.35.  The r eac t ion  products  usua l ly  
p r ec ip i t a t e  f rom the r eac t ion  mix tu re  as  HHal s a l t s ,  but i so la t ion  is h indered  in the case  of the b romides  
because  of t he i r  hyg roscop i c i t y .  

The d e s c r i b e d  r eac t i on  is a new t r a n s f o r m a t i o n  in the cycl ic  acy lhydraz ine  s e r i e s  that leads to p r e -  
v ious ly  unknown t e t r a h y d r o p y r i m i d o  [1,2-a] indoles .  

EXPERIMENTAL 

1 - A r y l - 2 - a c y l p y r a z o l i d i n e s  (III)~ A suspens ion  of 0.2 mole of l i thium a luminum hydr ide  in 100 ml of 
absolu te  e the r  was added s lowly  to 0.1 mole  of the app rop r i a t e  1 - a r y l - 3 - p y r a z o l i d o n e  in 200 ml of absolute  
e the r ,  and the mix ture  was refluxed for  4-6 h and cooled.  The exces s  l i thium a luminum hydr ide  was de -  
composed s u c c e s s i v e l y  with 150 ml of mois t  e the r  and w a t e r .  The inorganic  p r ec ip i t a t e  was removed by 
f i l t ra t ion  and washed th ree  t imes  with e the r .  The e t h e r  was removed  by d i s t i l l a t i on ,  and the res idue  was 
d i sso lved  in benzene.  A m o l a r  excess  of the app rop r i a t e  acid anhydr ide  was added,  and the mix ture  was 

TABLE 2. 

R ~ R 2 R 3 

CHa HHa H 
CHa 
CHa CHa H H 
CHa CHa 
C2H5 CHa Br 

R a ~  R~ 

~N ~ ~ N H ' H X  

R~ 

Xma x (in meth- Empirical I F~ % Calc.,% 
Mp, ~ /anol), nm _ _  formula 

239--241 216; 264 4,25; 4 06 CI2HI4N2-HCI 64,62 6,62 64,63 6,73 58 
269--270 263; 2661 4,09; 4:09 C~sHIsN2. HC1 65,33 7,32 65,68 7,16 53 
268--270 218; 265[ 4,21; 4,08 CaaH16N2" HBr 55,711 6,15 55,51 6,05 78 
287--288 214; 270 4,57; 4,32 CIsHIsBrN2.HCI 49,09 5,22 49,51 5,08 61 
205--206 218; 267 4,28; 3,91 CI4HIsN2"HCI 66,96 7,60 67,06 7,57 56 
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T A B L E  3. 

RI R 2 

CH3 IH 

CH3 ICH3 

CH3 IH 

CH3 ICH~ 

C2Hs [CHs 

J 

OH 

R3 J R4 Mp, ~ 
kmax(i~ 
tmeth- | 1r 
lanol~ n~ 

Empirica I FouI 
formula ~ - - ~  

I 

77,57 

53,0~ 

72,9~ 

i 6Hs !BrH 

202--204 

228--230 

252--254 

246--247 

210--212 

221; 266; 4,20; 4,10 
297 3.42 

22~267; 4,22, 4,13 
3,44 

1210; 268; 4,32, 4,21 
298 3.,44 

21~76; 4,a~3; 4,19 
3,49 

/26~268; 4,11; 4,14; 
3,44 

CI2HI4N20 

CI3HI6N20 

CjsHIsN20 

C,~HIsBrN20 

CI4HIaN20 

d, Calc., I~- 

H C H 

7,1~ 71,38 6,94 70 

7,71 72,22 7,41 68 

6,80177,75[ 6,48 59 

5,35 52,86 5.09 67 
! 

7,85 73,09 7.83t 71 

J 

ref luxed for  2 h .  The benzene  was  r e m o v e d  by  d is t i l la t ion ,  and the r e s idue  w a s  v a c u u m  dis t i l led .  When 
acid c h l o r i d e s  w e r e  u sed ,  the pyrazo l id ine  was  d i sso lved  in d r y  benzene ,  an e q u i m o l a r  amount  of  d i e t h y l ,  
amine  was  added,  and a solut ion of  the acid ch lo r ide  in benzene  was  added s lowly with s t i r r i n g  to the m i x -  
t u r e .  The mix tu re  wa s  then washed s u c c e s s i v e l y  with w a t e r  and dilute alkal i  so lut ion.  The  benzene  so lu -  
t ion was  d r ied  with p o t a s s i u m  ca rbona te ,  the benzene  was  r emoved  by d is t i l l a t ion ,  and the r e s idue  was  
v a c u u m  dis t i l l ed .  The phys ica l  cons tan t s  and y ie lds  of  the 1 - a r y l - 2 - a c y l p y r a z o l i d i n e s  a re  p r e sen t ed  in 
Table  1. 

1 , 2 , 3 , 4 - T e t r a h y d r o p y r i m i d o  [1,2-a] indoles  (VIII). A mix tu r e  of 0.02 mole  of  the a p p r o p r i a t e  a c y l -  
py razo l id ine  and 0.06 mole  of  phosphorus  oxych lor ide  o r  phosphorus  t r i ch lo r ide  in 150 ml of  absolute  
e the r  was  al lowed to stand at r o o m  t e m p e r a t u r e  for  7-10 days  o r  was  ref luxed for  12-24  h .  The p rec ip i t a t e  
was  r e m o v e d  by  f i l t ra t ion ,  washed  with absolute  e the r ,  dr ied  in a v a c u u m  d e s i c c a t o r ,  and r e c r y s t a l l i z e d  
f r o m  p ropano l .  In the p r e p a r a t i o n  of  the h y d r o b r o m i d e s ,  P B r  3 was  added to a solut ion of the a c y l p y r a z o l i -  
dine in abso lu te  e t h e r ,  and the mix tu re  was  al lowed to stand for  1-2  h with per iod ic  shaking.  The  r e su l t ing  
p rec ip i t a t e  was  t r ea ted  as  above.  The phys ica l  cons tan ts  and yie lds  of  the p roduc t s  a r e  p r e sen t ed  in 
Table  2. 

3 , 1 0 - D i m e t h y l - l - a c e t y l - l , 2 ~ 3 , 4 - t e t r a h y d r o p y r i m i d o [ 1 , 2 - a ] i n d o l e  (X). A mix ture  of exces s  ace t i c  an -  
hyd r ide  and t r i e t h y l a m i n e  was  added to 2.4 g (0.01 mole) of VIIIa (R 1 = R z = CH3, R 3 = R 4 = H), and the 
mix tu re  was  heated at  90 ~ for  1 h.  The excess  d ie thy lamine  was  r emoved  by  d is t i l la t ion ,  and the res idue  
was  poured  into w a t e r .  The mix tu re  wa s  made  alkal ine  to pH ~ 9 and ex t rac ted  with e t h e r .  The e x t r a c t  
was  dr ied  with p o t a s s i u m  ca rbona t e ,  the e the r  was  r emoved  by d is t i l la t ion ,  and the r e s idue  was  v a c u u m  
dis t i l led  to  give 1.8 g (75%) of a p roduc t  with bp 205-208 ~ (5 mm) .  UV s p e c t r u m  in methanol :  )~max 229, 
288 nm (log ~ 4.48, 4.14).  Found: C 74.64; H 7.39%. C15H18N~O. Calcu la ted :  C 74.21; H 7.42%. 

1 0 - H y d r o x y - 2 , 3 , 4 , 1 0 - t e t r a h y d r o p y r i m i d o [ 1 , 2 - a ] i n d o l e s .  A 0 .01-mole  sample  of  t e t r a h y d r o p y r i m i d o -  
indole h y d r o c h l o r i d e  (see Tab le  2) was  d i s so lved  in w a t e r ,  and the solut ion was  made alkal ine  to pH ~ 9. 
The p roduc t  was  ex t rac ted  with e t h e r  o r  c h l o r o f o r m ,  the so lvent  was  removed  by d is t i l l a t ion ,  and the r e s i -  
due was  r e c r y s t a l l i z e d  f r o m  alcohol  or  aqueous alcohol .  The  phys ica l  cons tan t s  and y i e lds  a r e  p r e s e n t e d  
~n Tab le  3. 

1 0 - H y d r o x y - 3 , 1 0 - d i m e t h y l - l , 2 , 3 , 4 , 1 0 , 1 0 a - h e x a h y d r o p y r i m i d o  [1 ,2-a] indole .  A suspens ion  of 1 g 
(0.026 mole) of l i thium a luminum hydr ide  in 50 ml of absolu te  t e t r a h y d r o f u r a n  (THF) was  added to a so lu -  
t ion  of  2.16 g (0.0 1 mole) of  1 0 - h y d r o x y - 3 , 1 0 - d i m e t h y l - 2 , 3 , 4 , 1 0 - t e t r a h y d r o p y r i m i d o  [1,2-a] indole  in 100 ml 
of  abso lu te  T H F ,  and the mix tu re  was  ref luxed for  6 h .  The exces s  l i thium a l u m i n u m  hydr ide  was  d e -  
c o m p o s e d  with w a t e r ,  and the inorganic  p rec ip i t a t e  was  r emoved  by f i l t ra t ion  and washed with e the r .  The 
o rgan ic  l a y e r  was  dr ied with sod ium su l fa te ,  the so lvent  was  r e m o v e d  by d is t i l l a t ion ,  and the res idue  was  
r e c r y s t a l l i z e d  f r o m  aqueous  a lcohol  to give 1.52 g (70%) of a p roduc t  with mp 186-187 ~ UV s p e c t r u m  (in 
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methanol): ~tmax 2.53,300 nm (log ~ 4.09, 3.42). Found: C 71.46; H 8.20%. CI3HIsN20. Calculated: 
C 71.56; H 8.26%. 

1-(3-Amino-2-methylpropyl)-3-methylindole. A) A 1o7-g sample of sodium metal was fused with 
0.5 g of potassium in absolute xylene, the mixture was cooled, and the xylene was decanted. A boiling solu- 
tion of 2.16 g (0.01 mole) of 10-hydroxy-3,10-dimethyl-2,3,4,10-tetrahydropyrimido[1,2-a]indole in 100 ml 
of absolute n-butyl alcohol was added to the alloy. At the end of the reaction, 100 ml of H20 was added to 
the reaction mass and the mixture was acidified to pH ~ 2. The n-butyl alcohol was removed by steam 
distillation, the mixture was made alkaline to pH ~ 9, and the 1-(3-amino-2-methylpropyl)-3-methylindole 
was distilled into dilute hydrochloric acid. The mixture was evaporated, and the hydrochloride was reerys- 
tallized from absolute alcohol to give 67% of a product with mp 203-204 ~ Found: C 65.38; H 7.92~c. 
CI3HIsN 2 �9 HCI. Calculated: C 65.49; H 7.98%. 

B) A mixture of 1 g (0.005 mole) of 1-phenyl-4-methylpyrazolidine hydrochloride and 0.29 g (0.005 
mole) of propionaldehyde was refluxed in absolute methanol for 4 h. The methanol was removed by distil- 
lation, and the residue was recrystallized from absolute alcohol to give 25% of a product with mp 203-204 ~ 
This product did not depress the melting point of the product obtained by method A. 
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