
Thus the data obtained in this study completely unambiguously a t tes t  to the: unexpectedly smal l  effect  
of two ace ty l  groups on the probabil i ty  of the p r i m a r y  ions. Cleavage of the alkyl chain at  the f l - c a r b o n -  
carbon  bond to g ive  the corresponding immonium ion turns out to be m o re  favorable  energical ly  than de- 
tachment  of the methyl  group adjacent  to the carbonyl  group and format ion of an acylium ion. 

The subsequent  f ragmenta t ion  of ions A and B involves el imination of an acetyl  group.  The removal  
of ketene is only slightly probable  in the case  of ions A and is prac t ica l ly  unreal izable in the case  of ions B. 

The format ion  of an ion with m a s s  43, evidently corresponding: to  the CH 2 =C==~H: o r  CHaCO + struc-: 
ture ,  is :charac ter i s t ic  f o r  all of  the examined compounds.  The intensi ty of the peak of this ion is a lmost  
iden t i ca l and  does not exceed 5.5% of  the total cu r ren t ;  ~he ion with m a s s  4.3 has the p r i m a r y  compos i t ion  
C3H7 :only in r c a s e  o f X L  This p roce s s  r e q u i r e s  considerable  energy  expendi ture  and is not observed  
when the ioniz ing-e lec t ron energy is lowered.  
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P Y R R O L O I N D O L E S  

I. SYNTHESIS OF 1H,6H-PYRROLO[2,3'e]INDOLE 
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a n d  N. N. S u v o r o v  
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1H,6H-Pyrrolo[2 ,3-e] indole  was obtained by F i s c h e r  cycl izat ion of the m-phenylenedihy-  
drazone of ethyl pyruvate .  The s t ruc tu re  of the product  was proved by analysis  of the 
PMR spec t ra  and mass  spec t rum.  Bands cha rac t e r i s t i c  fo r  the corresponding spec t ra  of 
indole were  observed  in the absorption,  luminescence,  and IR spec t ra  of the pyrroloindole .  
The geomet r i ca l  i somers  of ethyl pyruvate  m-phenylenedihydrazone were  isolated. 

Despite the fact  that pyrroIoindoles  a re  the c loses t  analogs of indole, this c lass  of compounds r e -  
mains prac t ica l ly  uninvestigated. The synthesis  of pyrro lo indole  der ivat ives  has been repor ted  in individu- 
al studies [1-4], but up until now no one has been able to obtain even enough of the unsubstituted he te ro -  
cycle  to investigate its phys icochemical  p roper t ies .  

To obtain 1H,6H-pyrrolo[2,3-e] indole  we used F i s c h e r  cycl izat ion of pyruvic  acid m-phenylenedihy-  
drazone (II) and ethyl pyruvate  m-phenylenedihydrazone (I) via the scheme 
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Fig. 1. UV spec t ra  of ethyl pyruvate 
m-phenylenedihydrazone in heptane: 
Ia) syn--syn form; ]b) s y n - a n t i  form;  
Ic) antl-anti  form. 
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In the method for  the prepara t ion  of m-phenylenehydrazine  descr ibed in [3, 5] hydrogen sulfide was used 
to remove the tin sal ts ,  and the dihydrazine base was isolated with sodium acetate.  According to our  obse rva -  
tions, the presence  of tin salts  in the reac t ion  mixture  does not interfere  with the format ion of hydrazones I 
and IT, and the react ion can be ca r r i ed  out in acidic media to give the product  in quite good yields (40-70%). 

Dihydrazone I has been descr ibed  as an individual substance with mp 110 ~ [3]. The dihydrazone that we 
isolated (I) was found to be a mixture of three s t e r eo i somers ,  which we were  able to separate  by means of 
p repara t ive  column chromatography to give the s y n - s y n  (In), s y n - a n t i  fib), and a n t i - a n t i  (Ic) fo rms :  

c., c . /  
syn-syn form Ia syn=anti form Ib 

O=f~O R RO/c~O 
anti-anti form Ic 

The study of the geomet r ica l  i somer i sm  of dihydrazone I is of g rea t  interest ,  since the format ion of a 
third geomet r ica l  i s o m e r -  the s y n - a n t i  fo rm - is possible in this case .  

The physical  proper t ies  of the syn and anti fo rms  of the hydrazones differ markedly f rom one another  
because  of the format ion  of chelate s t ruc tu res  with a hydrogen bond [6]; this leads to substantial  changes in the 
UV and IR spec t ra  of the i somers .  The presence  of a hydrogen bond is manifested in the UF spec t ra  of the syn 
i somers  as a bathochremic  shift of the absorpt ion maxima and a sharp increase  in the absorption intensity [7]. 
We observed  prec i se ly  changes of this type in the spect ra  of the hydrazones that we isolated. The spec t rum of 
a heptane solution of i somer  Ia differs f rom the spec t rum of a heptane solution of i somer  Ie with respec t  to an 
increase  in intensity and a bathochromic shift of the absorption bands (Fig. 1). The long-wave absorpt ion band 
is shifted par t icu lar ly  markedly (by 50 nm). The spect rum of i somer  Ib differs f rom the spec t rum of i somer  
Ic with respec t  t o  the increase  in intensity, but the position of the bands undergoes considerably less change: 
the long-wave band is shifted 10 nm, and a shoulder  appears  at  360 am. 

The long-wave maximum in the UV spect ra  of ethanol solutions of Ia-c  is observed at  360, 340, and 330 
nm, respect ively.  The absorpt ion maximum of s y n - s y n  i somer  I a i s  shifted 30 nm to the higher wave-number  
region relat ive to anti--anti  i somer  Ic, and the maximum of s y n - a n t i  i s o m e r  Ib is shifted 10 nm in the same 
direction. 

A difference in the position of the charac te r i s t i c  absorption bands of the NH group.is  observed  in the IR 
spec t ra  of I a -c  (in minera l  oil). Two absorpt ion bands -- a more  intense band at 3280 cm -1 and a less  intense 
band a t  3360 cm -1 - are  observed  in the IR spec t rum of anti--anti  i somer  Ic. Only one absorpt ion band of.an 
NH group at  3270 cm -1 is observed in the spec t rum of syn- -syn  form Ia. The spect ra  of CC14 solutions of both 
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Fig.  2. UV absorp t ion  s p e c t r a  of 1H,6H-pyrrolo[2 ,3-e] indole  
(V) and indole: 1) V in heptane; 2) V in alcohol; 3) indole in 
heptane. 

Fig.  3. F luo re scence  (a) and phosphorescence  (b) spec t r a  of 
1 H,6H-pyr ro lo  [2,3-e]indole (V). 

of these  i s o m e r s  contain only one absorpt ion  band of an NH g r o u p -  at  3285 cm -1 fo r  s y n - s y n  i s o m e r  Ia and at  
3385 cm -1 fo r  ant i - -ant i  i s o m e r  Ic. The s p e c t r u m  of syn- -an t i  i s o m e r  lb (in mine ra l  oil) contains an intense 
absorp t ion  band a t  3320 c m  -1 and a l ess  intense band at  3270 cm -1. Two absorpt ion bands cor responding  to the 
absorp t ion  bands of the NH group in the s p e c t r a  of s y n - s y n  i s o m e r  Ia (3290 cm -1) and a n t i - a n t i  i s o m e r  Ic 
(3380 cm -1) a r e  also obse rved  in the s pec t rum of a CC14 solution of s y n - a n t i  i s o m e r  lb. 

A c o m p a r i s o n  of the PMR s pec t r a  (Table 1) of hydrazones  I a - c  shows the i s o m e r  lb, in con t ras t  to iso-  
m e r s  Ia and Ic, is uns ym m et r i c a l ,  i .e. ,  it is the s y n - a n t i  i somer .  The d ispar i ty  in the chemica l  shifts  of the 
C4H and C6H protons  of the benzene ring of i s o m e r  lb and in the chemica l  shifts  of the protons  of identical  
g roups  of subst i tuents  in the 1 and 3 posi t ions  a t tes t s  to this .  The shif t  of the signal of the protons  of one of 
the amino groups  of the i s o m e r  to cons iderably  w e a k e r  f ie ld (1.1.97 ppm) as compared  with the o ther  (9.03 ppm) 
is evidently a s soc ia t ed  with par t ic ipa t ion  of this p ro ton  in the s t rong in t r amolecu la r  hydrogen bond that is 
poss ib le  in the ease  of a syn or ienta t ion  of the s ubs~ttuent. The s a m e  dif ference is obse rved  between the chem-  
ical  shif ts  of the protons  of the groups  of the s y n -  syn i s o m e r  (11.89 ppm) that  pa r t i c ipa te  in an in t r amolecu la r  
hydrogen bond and those of the a n t i - a n t i  i s o m e r  (9.07 ppm),  in which this so r t  of bond is imposs ible .  

The IR and PMR spec t roscop ic  data conf i rm the conclusions drawn on the bas i s  of the absorpt ion spec-  
t r a  and make  it poss ib le  to definit ively ass ign  a s y n - s y n  configurat ion to Ia, an a n t i - a n t i  configuration to Ic, 
and a s y n - a n t i  configurat ion to lb. 

We w e r e  able to accompl i sh  the cycl izat ion of hydrazones  I and II with dry  HC1 in absolute alcohol.  

Compound V was obtained by t he rm a l  decarboxyla t ion  of 1 H,6I t -pyr ro lo  [2 ,3 -e ] indole -2 ,7 -d icarboxyl ic  
acid (IV). The angular  s t ruc tu re  of this he te rocyc le  is conf i rmed  by a study of the PMR spec t r a  of both p y r -  
roloindole V i tse l f  and its 2 ,7-d icarbe thoxy (III) and 2 ,7 -d icarboxy  (IV) der iva t ives  (Table 1). Two singlets  be-  
long to the p y r r o l e  r ing NH and ~-CH protons  in the PMR spec t r a  of HI and IV; this const i tutes  evidence fo r  
nonequivalence of the two NH protons  and the ~ , C H  protons  in the molecules  of the indicated compounds.  The 
a s sumpt ion  of the s y m m e t r i c a l  l inear  s t ruc tu re  of the pyr ro lo indole  ring in HI and IV can be repudiated on the 
bas i s  of this.  The angular  s t r u c t u r e  of these  compounds also follows f r o m  the la rge  constant  of s p i n - s p i n  
coupling with the pro tons  of the benzene ring (J ~ 8.8 Hz), which const i tu tes  evidence for  the i r  ortho orientat ion.  

The p r e s e n c e  in the s pec t r a  of HI and 1V of long- range  s p i n - s p i n  coupling of one of the protons  of the 
phenyl ring with the proton of the CH group of one of the p y r r o l e  r ings (J ,~ 0.8 Hz) makes  it poss ib le  to ass ign  
the cor responding  s ignals  to the 5H and 8H protons  on the bas i s  of the known s te reospec i f i c i ty  of the J constant  
in unsa tura ted  polycycl ic  compounds (,'double t r a n s - t r a n s  zigzag") [8]. This ass ignment  is also in a g r e e m e n t  
with the weak- f ie ld  shif t  of the signal of the 8H proton,  which is drawn together  with the adjacent  p y r r o l e  ring 
and is subject  to the effect  of its ring cur ren t ,  re la t ive  to the signal  of the 3H proton,  fo r  which the effect  
should be weaker .  

The s a m e  pecn l i a r i t i e s  a r e  also c h a r a c t e r i s t i c  fo r  the PMR s p e c t r u m  of V, in which the rat io  of the s ig-  
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TABLE 2. Absorption Bands of the NH Groups of Indole and 
Pyrroloindole  in the P resence  of Some Accepters  

1H,6H- pyrrolo[2,3- e]indole, Accepter Indole, u, cm "z 
u, cm "1 

CHCI3 
KBr 

HsC20C2H~ 
CH3C1 

p ~ i d i n e  ' 

3495 (NHbond~, 3410 
3405 
3320 
3384 
3240 

34~5 (NH bond), 3400 
3385, 3420 

3330 
3400 
3250 

nals to the 2H and 7H.protons is real ized by the double-resonance method by suppress ion of the 2H-3H and 
7H-8H s p i n - s p i n  couplings. 

The s t ruc tu res  of HI and V are  also conf i rmed by a study of their  mass  spectra .  The molecular  weights 
of HI and V determined by mass  spec t romet ry  cor respond to the calculated values, and the cha rac t e r  of the 
subsequent fragmentat ion,  which is conf i rmed by the metastable transit ion,  does not contradict  the proposed 
s t ruc tures .  The schemes of f ragmentat ion of HI and V are  as follows: 

a b M + 300 - H  299 (2) 

254 Os) 

"~'K 
209 (5)  2os 0 o )  

(co)l (cO)[m*,55.s 
~81 (~) J8o (2 )  

(co)[ (co) 1 
153 0 3 )  152 (3,5) 

(CN) I (CN) 1 
127 O) t2o (L4) 

(CNH) 1 (CNH) I 
moo O) 99 O) 

M +156 - H .  155(3,5) 

m'lO6,71(HCN) ~ 

(HCN)1m'80,7 I(liCN) 

lo2 (2)  -_._~H iol (2) 

(c2H) 1 
~7 0 I,s) 

The fragmentat ion of 1 H,6H-pyrrolo[2,3-e]indole under the influence of e lect ron impact does not differ 
fundamentally f rom the f ragmentat ion of indole itself [9, 10]. 

Two intense absorption bands at 208 and 233 nm and a band of low intensity at 265-307 nm are observed 
in the absorption spec t rum of 1H,6H-pyrrolo[2,3-e]indole (V) in ethanol. Replacement of the polar  solvent by a 
nonpolar solvent does not affect the position of the absorption bands (Fig. 2). 

The position of the principal  emiss ion  band in the f luorescence  spect rum of V coincides with the emission 
band in the spec t rum of indole (322 and 32 0 nm, respectively),  but the spect rum of V has severa l  additional 
bands that are  not p resen t  in the spec t rum of indole (310, 316, 329, and 336 cm) (Fig. 3, spec t rum a). 

The phosphorescence  spec t rum of 1H,6H-pyrrolo[2,3-e]indole also resembles  the spec t rum of indole [11], 
except that the longest-wave band displays a bathochromic shift of 20 nm (Fig. 3, spec t rum b). 

Absorption bands belonging to the NH group are  observed at 3385 and 3420 cm -1 in the IR spec t rum of 
KBr  pellets of V. The absorption band of the NH group appears  in the IR spec t rum of a CHCI s solution of V at 
3495 cm -1, i.e., it coincides with the absorption band of the indole NIl group (]?able 2). 

A compar ison of the donor p roper t i es  of the angular  pyrroloindole  and indole during the format ion of 
complexes by means of hydrogen bonds with some accep te rs  shows that in mos t  cases  the absorption band of 
the associa ted NH group of the pyrroloindole  i s  shif ted to the higher--frequency region as c o m p a r e d  with indole. 
This shift  amounts  to 10-15 cm -1 and demonst ra tes  the somewhat  weaker  donor  proper t ies  of pyrroloindole as 
compared  with indole dur ing  the format ion  of complexes by means of hydrogen bonds (Table 2). 

aHere and subsequently, the m / e  values are  presented.  
bHere and subsequently, the relat ive intensities with respec t  to the total ion cur ren t  are  presented.  
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E X P E R I M E N T A L  

The cou r se  of the reac t ions  and the pur i ty  of the compounds w e r e  moni to red  on  Silufol UV-254. The UV 
s p e c t r a  of the compounds w e r e  r eco rded  with a Specord spec t ropSo tomete r .  The IR s p e c t r a  w e r e  r e c o r d e d  
with a UR-20 s p e c t r o m e t e r  with NaC1 and LiF p r i s m s .  The m a s s  s p e c t r a  w e r e  r e c o r d e d  with an MKh-1303 
m a s s  s p e c t r o m e t e r  with a modif ied s y s t e m  for  introduction of the s a m p l e s  (direct  introduction into the ion 
source)  and a s y s t e m  fo r  record ing  a t  an ion iz ing-e lec t ron  energy  of 50 eV. The PMR s p e c t r a  we re  r e c o r d e d  
with a JNM-MH-100 s p e c t r o m e t e r  (100 MHz) with heg~methyldis i loxane as  the internal  s tandard .  The lumi-  
nescence  s p e c t r a  w e r e  r eco rded  with an SDL-1 s p e c t r o p h o t e m e t e r  with monochromat ic  exci tat ion (~ = 274 rim) 
of the s l i t  (inlet 0.22 m m ,  middle 1.8 ram,  and outlet  0.23 mm) and with a photoe lec t r ic  appara tus  with a s p a r k  
pbosphoroscope  (with W- -Fe  e lec t rodes)  with an ampl i f ica t ion  of 0 .3/1000 V; th i rd  degree  0 .2 /0 .4 .  

~n-Phenylenehydrazinep A solution of 11.5 g (0.167 mole) of sodium ni t r i te  in 40 ml  of wa t e r  was added 
dropwlse  with v igorous  s t i r r ing  at  - 5  ~ to a suspens ion  of 14.48 g (0.08 mole) of m-phenylened iamine  dihydro-  
chlor ide  in 300 ml  of concent ra ted  HC1. Chunks of pure  ice ~a total  of no m o r e  than 120 g) we re  added pe r iod i -  

�9 cal ly to the reac t ion  mix ture .  After  the addition of the n i t r i te  solution was completed,  the mix tu re  was s t i r r e d  
f o r  another  5-10 min.  It  was  then added in a fine s t r e a m  with v igorous  s t i r r ing  to a cooled (to - 5  ~ solution of 
the reducing agent  (obtained f r o m  70 g of SnC12 and five to six granules  of tin meta l ,  which w e r e  d issolved in 
160 ml  of concent ra ted  HC1 by heating on a w a t e r  bath. The resul t ing solution was cooled and t r ea t ed  with 180 
ml  of HCI). The resul t ing white p rec ip i t a t e  of m-phenylenedihydraz ine  was separa ted ,  washed with i sopropyl  
alcohol and e ther ,  and d isso lved  at  40 ~ in a sma l l  amount  of wa te r .  

Mixture  of I s o m e r s  of Ethyl Py ruva t e  m-Pheny lened ihydrazone  (I). The aqueous solution of the d ihydra-  
zine was  a lkal ized with sodium ace ta te  to pH 4, and the mix tu re  was added with s t i r r ing  and cooling to a so lu-  
tion of 18.56 g (0.16 mole  based  on the s ta r t ing  m-pheny lened iamine  dihydrochloride) of ethyl pyruva te  in e tha-  
nol, and the mix tu re  was  s t i r r e d  fo r  ano the r  hour.  It was  then ex t rac ted  with ether ,  and the ex t r ac t  was  washed  
success ive ly  with sodium bicarbonate  solut ion and water .  It  was  then dr ied o v e r  anhydrous sodium sulfate  and 
f i l t e red ,  and the solvent  was evapora ted  f r o m  the f i l t r a te  to give an oily res idue,  which was found to be a mix-  
ture  of  i somer i c  ethyl pyruva te  m-pheny lened ihydrazones .  The y ie ld  was 10.68 g (40% based on the m-pheny l -  
enediamine dihydrochloride) .  This mix tu re  was s epa ra t ed  into its individual components  by column c h r o m a -  
tography (see below). 

i an t i - an t i  F o r m  (Ic) of Ethyl Pyruva te  m-Pheny lened ihydrazone .  The mix tu re  of i s o m e r s  I was d isso lved  
in benzene,  and the l ight-yel low prec ip i t a t e  that  f o r m e d  a f t e r  a c e r t a i n  t ime was r emoved  by f i l t ra t ion,  washed,  
and vacuum dr ied  a t  60 ~ and a res idua l  p r e s s u r e  of 2 m m  (mercury  column) to give 5 g (47% based  on the mix-  
ture  of i s o m e r i c  d ihydrazones  I) with mp 125-126 ~ and R f  0.41 [benzene--acetone (5:1)].  Found: C 57.3; 
H 6.8; N 17.0%. ClsH22NaO 4. Calculated:  C 57.5; H 6.6; N 16.8%. UV spec t rum (in ethanol), k m a x  (log ~): 
253 (3.8) and 330 um (4.33). 

s y n - a n t i  F o r m  (Ib) and s y n - s y n  F o r m  (Ia) of Ethyl Pyruva te  m-Phenylened ihydrazone .  A benzene solu-  
tion of a mix tu re  of i s o m e r s  Ia and Ib containing a ce r ta in  amount  of i s o m e r  Ic was vacuum evapora ted ,  and 
the res idue  was  ch roma tog raphed  with a 60-cm long column with a d i a m e t e r  of 3 cm fi l led with s i l ica  gel  (par-  
t ic le  s ize  100-250 ~m).  Elution with benzene gave  0.3 g (3% based  on the mix tu re  of i somer i c  dihydrazones  I) 
with mp 101-102 ~ and R f  0.63 (CHC13). Found: C 58.2; H 7.1; N 16.4%. C16H22N404. Calculated:  C 57.5; H 6.6; 
N 16.8%. UV s p e c t r u m  (in ethanol), Xma x (log s 263 (3.85) and 360 nm (4.34). Also obtained was 3.2 g (30% 
based  on the mix tu re  of i s om er i c  hydrazones  I) of i s o m e r  Ib with mp 103-104 ~ and R f  0.65 [benzene--acetone 
(5:1)].  Found: C 57.4; H 6.6; N 16.8%. CI6HgzNaO 4. Calculated:  C 57.5; H 6.6; N 16.8%. UV s p e c t r u m  (in 
ethanol), ) ' m a x  (log e): 258 (3.68) and 340 nm (4.20). I s o m e r  Ic [1.6 g (15%)] eluted with b e n z e n e - a c e t o n e  (5 : 1). 

P y r u v i c  Acid m-Pheny lened ihydrazone  (II). An aqueous solution of the dihydrazine obtained f r o m  72.4 g 
(0.4 mole) of m-pheny lened iamine  dihydrochlor ide  was a lkal ized to pH 3 with sodium ace ta te ,  and the solution 
was  added with s t i r r i ng  to an aqueous solution of 70.4 g of f r e sh ly  dis t i l led pyruvic  acid (0.8 mole  based  on the 
s ta r t ing  m-pheny lened iamine  dihydrochloride) .  Af ter  1 h, the sol id m a t e r i a l  was  r emoved  by f i l t ra t ion,  washed  
with hot water ,  and dr ied  to give  78 g (70% based  on the s ta r t ing  diamiue dihydrochloride) of l ight-yel low c r y s -  
tals  with mp 195-196 ~ and R f  0.58 (acetone). Found: C 52.0; H 5.8; N 19.6%. C12H14N404. Calculated:  C 5.18; 
H 5.1; N 20.1%. IR s p e c t r u m  (in m i n e r a l  oil): 3310 and 3380 (NH); 1720 cm -1 (C~O). UV spec t rum (in e tha-  
nol), k m a  x (log s 212 (3.34), 244 (2.92), and 310 nm (3.49). 

Diethyl 1H,6H-1.~yrrolo[2,3-e]indole-217-dicarboxylate (IIT). A 10.6-g (0.03 mole) sample  of dihydrazone 
I was  added to a t h r ee -necked  f lask  equipped with a s t i r r e r  and ref lux condenser ,  and the solid was dissolved 
with s t i r r i ng  in 30 ml  of a 20% solution of HC1 in absolute  alcohol,  a f t e r  which the solution was ref luxed gently 
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f o r  4 h. It was then cooled and poured into water ,  and the prec ip i ta ted  c rys ta l s  were  removed  by f i l t rat ion,  
washed with water ,  and dr ied to give 2 g (20%) of crude product.  The same product  can be obtained f rom dihy- 
drazone II. The react ion was c a r r i e d  out under  s imi l a r  conditions, except  that a twofold amount of the cata lys t  
(20% HC1 in absolute alcohol) was used. The yie ld  of crude product,  with mp 266-267 ~ [from alcohol o r  by 
chromatography with a column fi l led with s i l ica  gel (particle s ize  100-250 ~m) (elution with diethyI ether)] and 
R f  0.52 [benzene -ace tone  (5:1)], was obtained in20% yield.  Found: C 63.8; H5.5;  N 9.2%. C16H16N204. Cal-  
culated: C 64.0; H 5.4; N 9.3%. IR:spect rum (in CHC13): 3480 (NH) and 1700 cm -1 (C----O). UV s p e c t r u m  (in 
ethanol), },max (log ~): 208 (4.07) and 294 (4.40). Compound HI was obtained as yel low c rys t a l s  and gave a 
c r imson  colorat ion when it was heated with Erl ieh '  s reagent .  

1H,6H-Pyrro lo[2 ,3-e] indole-2 ,7-d icarboxyl ic  Acid (IV). A 1.5-g (0.005 mole) sample of III and 70 ml of 
absolute alcohol were  placed in a th ree -necked  f lask equipped with a s t i r r e r  and a ref lux condenser ,  and a 
solution of 1.2 g (0.03 mole) of NaOH in 30 ml of absolute ethanol was added in port ions to the heated suspen- 
sion. The mix ture  was then refluxed for  another  2 h, and the prec ip i ta ted  sodium sal t  of acid IV was removed  
by f i l t rat ion,  washed with alcohol and ether ,  and dr ied on the f i l te r .  The f i l t ra te  was acidified to pH 1 and ex- 
t r ac ted  with ethyl aceta te .  The ex t rac t  was washed to neutral i ty  with water ,  and the solvent was evaporated to 
give 0.07 g of IV. The sal t  of acid IV was dissolved in 200 ml of water ,  the solution was f i l tered,  and the f i l -  
t ra te  was acidified to pH 1. The result ing prec ip i ta te  was removed  by f i l t rat ion,  washed with water ,  and dr ied  
to give 0.87 g of the acid for  an overa l l  y ie ld  of 0.94 g (77%). F o r  analysis ,  an ethyl ace ta te  solution was 
passed  through a l aye r  of s i l ica  gel (5/40 ~m) to give a product  with mp 230-236 ~ (dec.) and R f  0.44 (ethyl 
acetate). Found: C 59.2; H 4.0; N 11.0%. CI2HsN2Oa. Calculated: C 59.0; H 3.3; N 11.5%. IR spectrum (in 
mineral oil): 3450 (NH) and 1690 cm -I (C-----O). UV spectrum (in ethanol), Xma x (log e): 208 (4.07), 250 (3.68), 
and 285 (4.43). Compound IV was obtained as a yellowish-grayish powder that gave a blue-violet coloration 
when it was heated with Erlieh's reagent. 

1H,6H-l>yrrolo[2,3-e]indo!e (V). A 1.2-g (0.005 mole) sample of IV was placed in a two-necked flask 
equipped with a gas-inlet tube, and the contents were heated under argon at 230-240 ~ for 20 min until CO 2 evo- 
lution ceased. The mixture was then cooled to room temperature and extracted with acetone. The extract was 
evaporated, and the product was dried and dissolved in ,~ 10 ml of benzene. The benzene solution was chro- 
matographed on silica gel (100-250 #m) (elution with benzene). The benzene was removed from the eluate by 
distillation, and the residue was reerystallized from petroleum ether-benzene (10 : 1) to give 0.23 g (30%) of a 
product with mp 134.5-135 ~ and R~ 0.42 [benzene-acetone (5:1)]. Found: C 77.0; H 5.4; N 17.8%. CIoHsN 2. 
Calculated: C 76.9; H 5,1; N 17.9%. The product was obtained as colorless flocculent crystals that gave a blue 
coloration when they were treated with Erlich' s reagent at room temperature. 
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