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2-Oxo-2 ,3-dihydroimidazo[2 ,1-a] isoquinol ine  ([) was synthesized by the act ion of a -ha loace t i c  
acids on 1-aminoisoquinol ine e s t e r s .  The react ions  of I with ni trous acid, acylat ing agents,  
a roma t i c  aldehydes,  p -n i t rosodimethylan i l ine ,  and arenediazonium sal ts  were  studied. 3,3- 
Dihalo de r iva t ives  of this s y s t e m  with high reac t iv i t i es  of the halogen a toms were  obtained. 

Condensed s y s t e m s  obtained f r o m  1-axninoisoquinoline display many-s ided  physiological  act ivi ty [1-3]. 
This compel led  us to under take  an invest igat ion of the p r o p e r t i e s  of the l i t t le -s tudied  2 -oxo-2 ,3 -d ihydro imidazo-  
[2,1-a]isoquinoline (I) and its de r iva t ives .  This he te rocycl ic  s y s t e m  was f i r s t  obtained by splitting out of hydro-  
gen halide f rom 1-chloroacetylaminoisoquinol ine  [4]. We have accompl ished  the synthes is  of I by the action of 
a -ha loace t i c  acid e s t e r s  on 1-aminoisoquinoline.  The in te rmedia te ly  fo rmed  imine cannot be isolated f rom 
the reac t ion  mix ture :  Even in the cold, it immedia te ly  undergoes  cycl izat ion with the s imul taneous fo rmat ion  
of the hydrohal ide of the s ta r t ing  amine.  The p r e s e n c e  in the PMR spec t rum of 2-oxo der iva t ive  I of a s inglet  
at d 5.08 ppm, cor responding  to the protons  of the methylene  group, and of a band of carbonyl  absorpt ion  at 
1680 c m  -1 in i ts  IR s pec t rum  make  it poss ib le  to a s s u m e  that I exis ts  p r i m a r i l y  in the oxo form.  

2-Oxo-2 ,3-dihydroimidazo[2 ,1-a] isoquinol ine  is r e s i s t an t  to hydrolys is  and is conver ted  to the hydro-  
chlor ide by the act ion of hydrochlor ic  acid, but, l ike the oxo der iva t ives  of some other  condensed imidazole 
s y s t e m s  with an act ive  methylene  f r agmen t  [5], it is readi ly  oxidized in a i r  to give deeply colored t r a n s f o r m a -  
t ion products .  

As expected,  I r e ac t s  ex t r eme ly  readi ly  with var ious  e lectrophi l ic  agents .  Yellow isoni t roso  der iva t ive  
II is l ibe ra ted  instantaneously when I is t r ea t ed  with sodium ni t r i te  in dilute acet ic  acid solution. The iso-  
n i t roso  der iva t ive  is soluble in acids and a lkal is ,  is very  r e s i s t an t  to hydrolys is ,  and does not give complexes  
with divalent  me ta l  sa l t s .  At tempts  to reduce it with zinc dust in acet ic  acid or  with hydrazine hydra te  on 
Raney nickel led to a complex  mix tu re  of subs tances .  

Oxime II is smoothly acetyla ted when it is heated in acet ic  anhydride and gives  a benzoyl der iva t ive  
under  the conditions of the S cho t t en -B aum ann  react ion.  The band of s t re tching vibrat ions  of an OH group ob- 
se rved  in the spec t rum  of the s t a r t ing  oxime at 3430 cm -1 vanishes  in the IR spec t r a  of IIIa, b; the absorpt ion 
band of the r ing C = O group is shifted f rom 1700 to 1720-1725 cm -1, and a band of high intensi ty that  is cha r -  
ac t e r i s t i c  for  Vc= 0 of an e s t e r  grouping appea r s  at 1785-1790 cm -1. On the bas i s  of these  data, ace toxy-  and 
benzoxyimino der iva t ive  s t ruc tu re s ,  r e spec t ive ly ,  were  ass igned to IIIa, b; this  is in a g r e e m e n t  with the r e -  
cently published resu l t s  of acyla t ion of ni t rosophenols  [6]. 

In addition to 3 -ace ty l - subs t i tu t ed  IV, the acylat ion of 2-oxoimidazoisoquinol ine I with acet ic  anhydride 
gives 2 -ace toxy-3-ace ty l imidazo[2 ,1-a ] i soquino l ine  (V). The l a t t e r  is ex t r eme ly  unstable and is conver ted  to 
monoace ty l  der iva t ive  IV on t r e a t m e n t  with cold alkali  o r  when it is h e a t e d i n w a t e r .  The s t ruc tu re  adopted for  
d iace ty l - subs t i tu ted  V was conf i rmed  by the p r e s e n c e  in its IR spec t rum of two intense bands of carbonyl  ab-  
sorp t ion  at 1640 and 1760 cm -1 - acetyl  and acetoxy groups,  respec t ive ly .  
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III~,IV, V R=CH~; IIIb,  Yll, Y[ll R=C6Hst XII X=Br; XIII X=C! 

Three  s t ruc tu r e s  - ketone IVa and enols IVb and I v c  - a r e  poss ib le  for  the monoace ty l - subs t i tu ted  com-  
pounds.  

OH I H I I f 

'N------~ ' H 

Lv a IV b [Y c 

The absence  in the PMR s p e c t r u m  of IV (in t r t f luoroace t ic  acid)* of the signal  of the H 3 pro ton  makes  is pos -  
s ible  to exclude the poss ib i l i ty  of the exis tence  under  these  conditions of CH t a u t o m e r  IVa (see [7]). The IR 
spec t rum of a m i n e r a l  oil suspens ion of the compound contains the absorp t ion  band of a C =O group at 1650 
cm- l ;  the band of s t re tching vibra t ions  of the OH group does not appear ,  and this is probably  due to the s t rong 
in t r amolecu la r  hydrogen bond. Thus,  on the bas t s  of these  data, it s e e m s  difficult to fo rm a p r e f e r e n c e  for  
one of the enol s t r uc tu r e s  Ivb  o r  IVc. 

The reac t ion  of 2-oxoimidazoisoquinol ine I with benzoyl chlor ide p roceeds  in different  ways,  depending 
on the reac t ion  conditions.  When the s ta r t ing  compounds a r e  heated in pyridine,  o-benzoyl  der iva t ive  VI is 
p r i m a r i l y  fo rmed  (in 87~c yield), whereas  benzoylat ion under  the conditions of the Scho t t en -Baumann  reac t ion  
p roceeds  at  the ca rbon  a tom of the methylene  group.  Dibenzoyl der iva t ive  VIII was obtained by subsequent  
t r e a t m e n t  of C-benzoyl - subs t t tu ted  VII with benzoyl chlor ide in pyr id ine .  The IR s p e c t r a  of VII and VIH a re  
s i m i l a r  to the s p e c t r a  obtained for  ace ty l - subs t i tu ted  IV and V. The carbonyl  absorpt ion  band of the acetoxy 
group appea r s  at 1730 cm -1 in the s p e c t r u m  of O-benzoyl der iva t ive  VI. 

2-Oxo-2,3-dihydroimidazo[2 ,1-a] isoqutnol ine  condenses  smoothly at the methylene group with a romat i c  
aldehydes and p-n i t rosodimethylan i l ine  to give ylidene compounds ([Xa-c) and cor responding  imino der iva t ive  
X. Coupling of X with a renedtazonium chlor ides  yielded 3 -a ry l azo  de r iva t ives  of this s y s t e m  (XIa, b), which, 
in analogy with mos t  compounds of the type under considerat ion,  could have an a ry lhydrazone  s t ruc tu re .  How- 
ever ,  t he re  a re  no dist inct  bands of s t re tch ing  vibra t ions  of an NH bond in the IR s p e c t r a  of XI, and the f r e -  
quencies  for  the C =O bond (1670-1675 cm -1) a r e  of low intensity; in our  opinion, this  is due to the p redominance  
of the azo fo rm (see [8]). 

The high reac t iv i t t es  of the hydrogen a toms  of the methylene group of 2-oxoimidazotsoquinol ine a r e  also 
mani fes ted  in halogenation.  3 ,3-Dihalo-subst t tu ted  compounds a r e  fo rmed  immedia te ly  in the case  of an equi- 
m o l a r  ra t io  of the s ta r t ing  reagents ,  and monohalogenat ton products  cannot be isolated.  3 ,3 -Dib romo-2 -oxo-  
imidazo[ 2,1-a]isoquinoline (XII) was obtained in good yield both by the ac t ion  of N-bromosucc in imtde  (NBS) 
and by b romina t ion  with m o l e c u l a r  b romine  in acet ic  acid. In the l a t t e r  case  the reac t ion  p roceeds  through 
an in te rmedia te  step involving the fo rmat ion  of the p e r b r o m i d e  of d ibromo der iva t ive  XII, which undergoes  
decomposi t ion  by sodium carbona te  solution in the cold to give XII. 

The synthes is  of 3 ,3-dichloro der iva t ive  XIII was accompl ished  by t r ea tmen t  of I with 1-chlorobenzo-  
t r i azo le  [9] (2 moles)  in wate r .  The fact  that  the compounds obtained a r e  gem-diha lo  der iva t ives  was con-  
t i m e d  by the i r  c leavage  to 1-amtnotsoqutnol ine as a resu l t  of acid hydro lys i s .  

The labi l i ty  of the halogen a toms was studied in the case  of d tb romo-subs t t tu ted  XII. It was found that  
the l a t t e r  is readi ly  res int f ied by heating with solutions of a lkal is  and ca rbona tes  and highly bas ic  amines .  In 
addition, its reac t ion  with aniline gives  N-(1- i soqutno ly l ) -N ' -phenyloxamide  (XIV), the s t ruc tu re  of which was 
p roved  by a l t e rna t ive  synthes is  by t r e a t m e n t  of 1-butoxalylaminoisoquinol ine with aniline.  

*The spec t rum of a solution in an apro t ic  solvent  cannot be r eco rded  because  of the low solubil i ty of IV. 
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TABLE 1. 2-Oxo-2,3-dihydroimidazo[2,1-a]isoquinoline Derivatives-  ~ / ~ .  

x " rap, Empirical [_Found, q~ [ C _ a l c ~ _ a a ~  "~ y ' , ~ x  
C* I fo rmt l l a  [ C H N t C H N 1 %  ' " " - - ' - ~  

C o m  - 
pound 

II 
IIIa 
IIIb 
IXa 
IXb 
IXc 
X 

NOH 
NOCOCHa 
NOCOC6Hs 
CHC6H4NO2-p 
CHC6H4N (CHa)2-p 
CHC6Ha(OCHa)=-3,4 
NC6H4N (CHa) =-p 

237 CnHzNsO2 
204 CIsHgN3Os 
225 CtsHnN303 
298 ClsHnN3Oa 
287 C~HIrNaO 
242 C2oHt6N2Oa 
257 CIoHI6N40 

I 

61,7 
[61,4 
168,o 
168,4 
176,3 
172,0 
/ 72,3 

3,3 19,6 61,9 
a,7 16,2 61,2 
3,7 13,5 68,1 
3,5 12,9 68,1 
5,2 13,1 76,1 
5,0 8,4 72,3 
5,1 17,6 72,1 

3,3 19,7 
3,5 16,5 
3,5 13,2 
3,5 13,2 
5,4 13,3 
4,8 8,4 
5,1 17,7 

87 
92 
84 
91 
87 
68 
95 

*Compounds II, IIb, IXa, and X were recrys ta l l i zed  f rom DMF, IIIa 
was recrys ta l l i zed  f rom acetic anhydride, and IXc was recrys ta l l i zed  
f rom butanol. 

Two compounds in approximately equal amounts were  isolated by br ief  heating of dibromo derivative XII 
in an alcohol solution of phenylhydrazine.  One of them is identical to the product  of coupling of 2-oxoimid'azo- 
isoquinoline with benzenediazonium chloride (XIa). The second was obtained as b r igh t - red  c rys ta l s  with the 
same e lementary  composit ion as that of azo derivative XIa. However, its IR spec t rum contains a distinct band 
of s t retching vibrations of an NH group at 3300 cm -t  and a high-intensity band of a C =O group at 1730 cm -l .  
It is therefore  completely likely that this compound is 2,3-dioxoimidazo[2,1-a]isequinoline 2-phenylhydrazone, 
but this should be confirmed by fur ther  study. 

E X P E R II~I E NTA L 

The PMR spectra of trifluoroacetic acid solutions of the compounds were recorded with a Tesla BS 467 
spectrometer (60 IYIHz, hexamethyldisiloxane as the internal standard). The IR spectra of mineral oil suspen- 
sions of the compounds were recorded with a UR-20 spectrometer. 

2-Oxo-2,3-dihydroimidazo[2,1-a]isoquinoline (I). A solution of 4.32 g (0.03 mole) of l-aminoisequinoline 
and 2.2 g (0.015 mole) of methylbromoacetate in 20 ml of alcohol was refluxed for 2 h, after which it was cooled, 
and the resulting precipitate was removed by filtratiop, washed with ether, and suspended in I0 ml of alcohol. 
A stream of dry ammonia was bubbled through the solution, during which colorless crystals precipitated from 
the initially formed dark-violet solution; after the odor of ammonia had vanished, these crystals were removed 
by filtration and washed with alcohol and acetone to give 2.3 g (7470, based on the converted amine) of slightly 
pinkish plates with mp 199-200 ~ (from butanol). Found: C 71.9; H 4.5; N 15.0%. CIIHsN2 O. Calculated: C 71.7; 
H 4.4; N 15.270. The product was only slightly soluble in most organic solvents but dissolved readily in water. 
The hydrochloride had mp 265 ~ (from water). 

3-Hydroxyimino-2-oxoimidazo[2,l-a]isequinoline (If). Two to three drops of glacial acetic acid and 0.14 g 
(2 mmole) of dry sodium nitrite were added to a solution of 0.27 g (1.5 mmole) of I in 5 ml of water, and the 
precipitate that formed after 15-20 rain was removed by filtration and washed with water to give yellow needles 
that were only slightly soluble in chloroform and alcohol but quite soluble in acetone. See Table 1 forphysical 
charac te r i s t i c s .  

3-Acetoxyimino-2-oxoimidazo[2,1-a] isoquinol ine (IIIa). This compound was obtained as orange needles 
by heating hydroxyimino derivative II in acetic anhydride for  5-7 min (see Table 1). 

3-Benzoxyim[no-2-oxoimidazo[2,1-a] isoquinoline (IIIb). A solution of 0.21 g (1 mmole) of II in 3 ml of 3% 
sodium hydroxide solution was shaken with 0.14 ml (1.2 mmole) of benzoyl chloride, during which a br ight - red  
precipi ta te  formed instaneously (see Table 1). 

Acylation of 2-Oxo-2,3-dihydrotmidazo[2,1-a]isoquinoline.  A solution of 0.54 g (3 mmole) of I in 5 rnl of 
acetic anhydride was heated for  1 h. The result ing precipi ta te  was a mixture of di- (V) and monoacetyl  (IV) 
derivat ives of the s tar t ing compound. The precipi ta te  was removed by fi l t rat ion and washed with ether  and 
(repeatedly) with chloroform.  The yield of monoacetyl-subst i tu ted IV, which was obtained as color less  p r i sms  
with mp > 300 ~ [from dimethylformamide (DMF)], was 0.32 g (47~o). Found: C 69.1; H 4.4; N 12.070. CIaHIoN20 2. 
Calculated: C 69.0; H 4.4; N 12.070. The product  was only slightly soluble in most  organic solvents and water  
but was soluble in dilute solutions of alkalis.  The 2,4-dlnitrophenylhydrazone was obtained as dark-brown c r y s -  
tals with rap> 300 ~ Found: N 20.470. ClgH14N6Os. Calculated: N 20.770. 

The mother  l iquor remaining af ter  separat ion of IV was t reated with ice water  and neutralized with so-  
dium charbonate,  and the resulting precipi ta te  was fi l tered to give 0.30 g (3770) of shiny color less  needles of 

1372 



diacetyl  de r iva t ive  V with mp 164 ~ (from alcohol).  The product  was soluble in ch lo ro fo rm and acetone but in- 
suluble in water .  Found: C 67.3; H 4.8; N 10.27O. Cl~H12N203. Calculated:  C 67.2; H 4.5; N 10.47O. 

2-Benzoxyimidazo[2,1-a] isoquinol ine  (VI). A mix tu re  of 0.37 g (2 mmole)  of 2-oxo der iva t ive  I and 0.25 
ml  (2 mmole)  of benzoyl  chlor ide  in 5 ml  of pyr id ine  was refluxed fo r  15-20 min,  a f te r  which the solvent was 
r emoved  by dis t i l la t ion under  reduced p r e s s u r e ,  and the res idue  was t r ea t ed  with wate r .  The solid ma t e r i a l  
was r emoved  by f i l t ra t ion  and pur i f ied by ch romatography  with a column filled with A1203 (elution with ch loro-  
form) to give 0.51 g (87~0) of co lo r l e s s  c ry s t a l s  with mp 158 ~ (from ethyl acetate) .  Found: C 74.8; H 4.0; N 
10.07O. CtsHi2N202. Calculated:  C 75.0; H 4.2; N 9.77O. The product  was isoluble in ch loroform,  acetone, and 
alcohol but insoluble in water .  

3 -Benzoyl -2-oxo-2 ,3-d ihydro imidazo[2 ,1-a] i soqutnol ine  (VII). A suspens ion of 0.37 g (2 mmole)  of I in 
3 ml  of 5% sodium hydroxide solution was s t i r r e d  and t r ea t ed  with 0.28 ml  (2.5 mmole)  of benzoyl chlor ide .  
Af te r  2 h, the mix tu re  was diluted to twice its or iginal  volume with water ,  and the resul t ing  prec ip i ta te  was 
removed by f i l t ra t ion  to give 0.48 g (8~0) of co lo r l e s s  needles with mp 286 ~ (DMF). Found: C 75.2; H 4.3; N 
10.1%. CisHI2N20 2. Calculated:  C 75.0; H 4.2; N 9.770. 

3-Benzoyl -2-benzoxyimidazo[2 ,1-a] i soquinol ine  (VIII). A solution of 0.57 g (2 mmole)  of monbenzoyl  
de r iva t ive  VII and 0.25 ml  (2 mmole)  of benzoyl chlor ide in 5 ml  of pyr id ine  was heated for  30 rain, and the 
reac t ion  product  was isolated as descr ibed  in the p r epa ra t i on  of VI to give 0.62 g (797o) of co lo r l e s s  shiny 
p r i s m s  with mp 166 ~ (from alcohol). Found: C 76.4; H 4.2; N 7.47o. C25H161~203. Calculated:  C 76.5; H 4.1; 
N 7.17O. 

3-Aryl idene-2-oxo-2 ,3-d ihydro imidazo[2 ,1-a ] i soquinol ines  (IXa-c, Table  1). These  compounds were  ob- 
tained by heating equ tmola r  amounts  of I and the appropr ia te  aldehydes in glacia l  acet ic  acid fo r  10-30 mira  
The p rec ip i t a t e s  we re  r emoved  by f i l t ra t ion  and washed with e ther .  The acet ic  acid sal t  of condensat ion p rod-  
cut IXb was fo rmed  with p-d imethylaminobenzaldehyde ,  and the solution was t he re fo re  diluted with wa te r  and 
neut ra l ized  with concent ra ted  NH4OH. Compounds IXa-c  were  only sl ightly soluble in mos t  organic solvents  
and in wate r ,  

3-{p-Dimethylaminophenyl imino)-2-oxoimidazo[2 ,1-a] tsoquinol ine  (X). A 0.15-g (1 mmole)  sample  of 
p -n i t rosod imethy lan i l ine  was added in the cold to a solution of 0.18 g (1 mmole)  of 2-oxo der iva t ive  I in 5 ml  
of water ,  and a da rk -v io le t  p rec ip i t a t e  began to f o r m  immedia te ly .  Af ter  30 rain, it was removed  by f i l t ra t ion 
and washed with w a t e r  and alcohol.  The phys ica l  c h a r a c t e r i s t i c s  of X a r e  p resen ted  in Table 1. IR spec t rum,  

cm-~: UC= O 1690 and VC= N 1630. 

3 -Phenylazo-2-oxo-2 ,3-d ihydro imidazo[2 ,1-a ] i soquinol tne  (XIa). A solution of a dtazonium sal t  obtained 
f r o m  0.09 ml  (1 mmole)  of aniline was added to a solution of 0.18 g (1 mmole)  of I in 4 ml  of glacial  acet ic  
acid containing 0.4 g of sodium aceta te .  Af te r  1 h, the p rec ip i ta te  was removed by f i l t ra t ion  and washed with 
wa te r  to give 0.23 g (797o) of orange needles with mp 262 ~ (from CH3COOH ). Found: C 70.4; H 4.3; N 19.7%. 
CiTH12N40. Calculated:  C 70.8; H 4.2; N 19.57o. 

3- (o-Ni t rophenylazo)-2-oxo,2 ,3-d ihydroimidazo[2 ,1-a] i soquinol ine  (XIb). This compound was s imi l a r ly  
obtained. Workup gave b r i g h t - r e d  shiny needles  with mp 292 ~ (DMF) in 85g0 yield,  Found: C 61.4; H 3.6; N 
21.2~ C17HllN503. Calculated:  C 61.3; H 3.3; N 21.0~0. 

3 ,3-Dibromo-2-oxoimidazo[2 ,1-a] i soquinol ine  (XII). A) A solution of 0.85 ml  (16 mmole)  of b romine  in 
5 ml  of acet ic  acid was added with s t i r r ing  in the cou r se  of 25 rain to a refluxing solution of 0.74 g (4 mmole)  
of I in 10 ml  of acet ic  acid, a f t e r  which the mix tu re  was s t i r r ed  for  another  30 rain. It was then cooled, and 
the b r i c k - r e d  p rec ip i t a t e  of the p e r b r o m i d e  of d ibromo der iva t ive  XII was removed  by f i l t rat ion,  washed with 
ether ,  and dr ied.  The solid m a t e r i a l  (1.96 g) was t r ea t ed  in the cold with 20 ml  of a sa tura ted  sodium b i c a r -  
bonate solution, and the resul t ing yel low solid was removed  by f i l t ra t ion and washed repea ted ly  with wa te r  to 
give 1.1 g (80%) of shiny yel low needles  with mp 212 ~ (dec., f r o m  CHaCOOH ). Found: C 39.0; H 1.6; Br  46.5; 
N 8.07O. CI1H6Br2N20. Calculated:  C 38.7; H 1.6; Br  46.7; N 8.2%. The product  was soluble in ch lo ro form but 
insoluble in water ,  alcohol,  and benzene.  IR spec t rum,  c m - l :  VC= O 1700, 

B) A 0.37-g (2 mmole)  s ample  of I was dissolved in 4 ml  of acet ic  acid, and 0.72 g (4 mmole)  of N-b romo-  
succinimide (NBS) was added in the cold with s t i r r ing .  A yellow prec ip i ta te  fo rmed  immedia te ly ;  a f t e r  20 rain, 
it was removed  by f i l t ra t ion  and washed with e ther  and a smal l  amount of ch lo ro form to give 0.46 g (67%) of 
XII. According to the resu l t s  of chromatographic  ana lys i s  and the mel t ing points,  the product  was analogous 
to the compound obtained in method A. 

3 ,3-Dichloro-2-oxoimidazo[2 ,1-a] i soquinol ine  (XIII). A 0,31-g (2 mmole)  s ample  of 1 -ch lorobenzot r iazo le  
was added to a solution of 0.18 g of 2-oxo der iva t ive  I in 4 ml  of water ,  and the mix tu re  was s t i r r ed  for  20 rain. 
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The resul t ing p rec ip i t a t e  was removed  by f i l t ra t ion and washed with wa te r  and a smal l  amount  of alcohol and 
benzene to give 0.21 (83%) of l emon-ye l low needles  with nap 221 ~ (dec., f r o m  alcohol).  Found: C 52.0; H 2.4; 
C127.7; N 11.0%. CllHsClzN20. Calculated:  C 52.1; H 2.4; C128.0; N 11.1%. IR spec t rum,  c m - l :  VC= O 1740. 

React ion of 3 ,3-Dibromo-2-oxoimidazo[2 ,1-a] i soquinol ine  with Hydrochlor ic  Acid. A pa le -ye l low p r e -  
cipi tate  of the ex t r eme ly  unstable hydrochlor ide  of the s ta r t ing  compound was fo rmed  instantaneously when 
0.68 g of d ibromo der iva t ive  XII was heated in 5 ml  of dilute (1 : 1) hydrochlor ic  acid. Af ter  heating for  2 h, 
the solution was cooled, neut ra l ized  with sodium carbonate ,  and ext rac ted  with ch lo roform.  Evapora t ion  of the 
solvent  gave 0.21 g (70%) of co lo r l e s s  c r y s t a l s .  No mel t ing-point  depress ion  was obse rved  for  a mix tu re  of 
this product  with an authentic sample  of 1-aminoisoquinoline.  

1-Butoxalylaminoisoquinol ine.  A solution of 1.44 g (0.01 mole) of 1-aminoisoquinoline and 4 ml  (0.02 
mole)  of dibutyl oxalate  in 10 ml  of alcohol was heated for  4 h, a f t e r  which it was cooled, and the resul t ing p r e -  
cipi tate  was removed  by f i l t ra t ion and washed with e ther .  Evapora t ion  of the m o t h e r  l iquor  yielded an addi- 
tional amount of product  for  a total of 2.64 g (close to quanti tat ive yield) of co lo r l e s s  p r i s m s  with mp 154-155 ~ 
(from alcohol).  Found: C 66.0; H 6.2; N 10.4%. ClsHlsN20 s. Calculated:  C 66.2; H 5.9; N 10.3%. The product  
was readi ly  soluble in wa te r  and ch lo roform.  

N-(1- I soquino ly l ) -N ' -phenyloxamide  (XIV). A) A mix tu re  of 0.34 g (1 mmole)  of d ibromo der iva t ive  XH 
and 0.37 ml  (4 re_mole) of aniline in 5 ml  of alcohol was heated for  1 h, a f t e r  which it was cooled, and the resu l t -  
ing p rec ip i t a t e  was removed  by f i l t ra t ion  and washed with wa te r  to give 0.11 g (397o) of shiny co lo r l e s s  p la tes  
with mp 246 ~ (from butanol). Found: C 69.8; H 4.6; N 14.0%. C17H13N302. Calculated:  C 70.1; H 4.5; N 14.4%. 
IR spec t rum,  c m - l :  rC= O 1670 and VN_ H 3320. 

B) A solution of 0.27 g of 1-butoxalylaminoisoquinol ine in 2 rnl of aniline was refluxed for  1 h, a f t e rwhich  
it was cooled, and the resul t ing co lo r l e s s  p rec ip i t a t e  was removed  by f i l t ra t ion  and washed with e the r  to give 
0.23 g (79~o) of XIV. The identical  c h a r a c t e r  of this product  and the product  obtained in method A was de t e r -  
mined f r o m  the absence  of a mel t ing-poin t  depress ion  for  a mix tu re  of the subs tances  and f rom the i r  IR spec t ra .  

React ion of 3 ,3-Dibromo-2-oxoimidazo[2 ,1-a] i soquinol ine  with Phenylhydrazine.  A mix tu re  of 0.58 g 
(4 mmole)  of phenylhydrazine  hydrochlor ide  and 0.33 g (4 mmole)  of anhydrous sodium ace ta te  in 10 ml  of al-  
cohol was heated for  3-5 rain, a f te r  which 0.34 g (2 mmole)  of d ibromo der iva t ive  XII was added. The mix tu re  
was then refluxed for  1 h, and the p rec ip i t a ted  inorganic sa l ts  were  r emoved  by f i l t ra t ion  and washed with a l -  
cohol. The m o t h e r  l iquor  was evapora ted  to dryness ,  and the res idue  was dissolved in 2 ml of ch lo ro form and 
chromatographed  with a column filled with A1203 (elution with ch loroform) .  The f i r s t  f rac t ion  contained 0.09 g 
of red needles,  with mp 218 ~ (from alcohol),  the s t ruc tu re  which was not es tabl ished.  The second f rac t ion  [0.12 
g (41%)] was 3-phenylazo-2-oxo-2 ,3-d ihydro imidazo[2 ,1-a] i soquinol ine .  It was identified by compar i son  of its 
IR spec t rum with the s pec t rum  of an authentic sample  and by the absence  of a mel t ing-point  depress ion  for  a 
mix tu re  of the subs tances .  
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