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THE PREPARATION AND PROPERTIES OF SUBSTITUTED 
BENZO[c}PYRAZOLO[ 1:2-a]PYRAZOL- 1:9-DIONES 

(MICHAELIS’ BENZO-BIS-PYRAZOLONES) 

STIG bIWL and HAlWE LILLELUND 

Department of Organic Chemisty, University of Tbchnology, Copenhagen, Denmark 

(Receked 14 May 1957) 

Al@r&-A series of substituted benzo[c&yrazolo[1:2+yrazol-l~9-dioncs has been prepared by 
condensing /3-ketoesters with &acctyl-(2-carboxyphenyl-) hydrazinc, using phosphorus trichloride as 
condensing age&. 

These substanom are converted by (i) aqueous sodium hydroxide into substituted l-(o-carboxy- 
phcnyl) pyrszol-3-ones, (ii) alcroholic solutions of sodium hydroxide into substituted l+-alkoxy- 
carbonylphenyl) pyrazol-3-ones, and (iii) a mcthanolic solution of pip&line into a mixture of 
I-(o-methoxycarbonyi-phemllWrazol-3-ones and the co-ding piperidide. 

The titration cum8 of the acids in cthanolic solution with sodium hydroxide and of the bases in 
glacial acetic acid with pemhloric acid have been recorded. From the latter the pK,-valuss of the 
acids and esters have been estimated. 

The u.v.-absorption curvea of the substances prepared have been rccor&d. 
The preparation of B,S-diacetyl-(ocarboxyphenyl)-hydrazine and of I-acetylbenzopyraz~l-3-one 

is mentioned. 

MICHAIZLIS~ investigated the reaction between o-carboxyphenylhydrazine and ethyl 
acetoacetate and found that in addition to pyrazol-5-one fokmation (w&h in this 
instance was accompanied by a. further dehydration) an anhydride of the isomeric 
pyrazol-3-one was formed at a higher temperature during the reaction. Michaelis 
assigned the name benzo-5-methyl-bit+pyrazolone to the anhydride and later* proved 
its structure by an independent synthesis. In accordance with present nomenclature 
this is now named 3-methyl-benzo[c]pyrazolo[1:2-u]pyrazol-l:9-dione I. 

0 0 
I; R’=H, R:Me 

II; R&Et, R%Me 
I& A’&, ti=Ph 

Syntheses OE I, II and III have now been achieved by condensation of p-acetyl-o- 
carboxyphenylhydrazine with ethyl acetoacetate, ethyl a-ethylacetoacctate and ethyl 
benzoylacetate respectively in phosphorus trichloride. All three substances form 
yellow crystals and their solutions in glacial acetic acid or ethanol show a very 
brilliant blue fluorescence. 

Veibel er aL8B4 have shown that 3-pyrazolones may be titrated in ethanolic solution 
with sodium hydroxide and in glacial acetic acid solution with perchloric acid. The 
substances investigated here, however, can be titrated neither as acids nor as bases. 

1 A. Michaelis Liebigs Ann. 373,148 (1910). 
* A. Michaelis Web@ Ann. 373,202 (1910). 
s S. Veibel, J. Kjrr, and E. Plejl Acru Cbem. &XI&. 5, 1283 (1951). 
‘ S. Veibcl. K. E~gencn, and S. Linholt Acfa Cbem. Scund. 6, 1066 (1952). 
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Their shortcomings as acids are easily understood, rememberiug that it is the enolised 
form of the pyraxolone which is t$rated and reahsing that the lactimisation of the 
primarily formed o-carboxyphenyl pyraxol3-one prohibits the enolisation. The 
pyrazolones may be titrated as bases when they are able to acquire a pyrazole structure 
or a 3-antipyrme structure IV or V. The participation of the structure I in the 
resonance hybride may perhaps reduce its reactivity in this titration. The resonance 

between IV and V may be responsible for the fluorescence of the substances. 
I may be regarded as having a fantipyrine structure, but only such antipyrines 

which have a hydrogen atom or an alkyl group on N;p can be titrated, and here the 
hydrogen atom at Ns is substituted by a benzoyl ‘group which will certakdy decrease 
the ability of N* to capture a proton so that the substance becomes almost non-basic. 

Treated with aqueous sodium hydroxide the substances I-III, as indicated for I by 
h&chaelis,8 are converted into salts of S-mono- or rl:5-disubstituted 1-(e-carboxy- 
,phenyl)pyrazol-3snes from which the free acids VI-VIII may be liberated by addition 

8 

of hydrochloric acid. The fluorescence vanishes during the opening of ring B. The 
acids VI-VIII on heating above their melting points lose water with ring closure to 
give I-III. 

When titrated in ethanolic solution with sodium hydroxide VI-VIII behave as di- 
basic acids. When the titration is carried out electrometrically it is seen that the tist 
jump of potential is similar to the jump generally found for carboxyphenylhydrazones,S 
the second jump is similar to the jump found for pyrazol-3-0nes.s This is a difkence 
from l+carboxyphenyl)-3-methylpyrazoWone which is titrated as a dibasic acid, 
the first jump of potential being only a hardly observable inflexion point on the 
titration curve.6 The titration curves are seen in Fig. 1. 

Glacial acetic acid solutions of VI-VIII may be titrated with perchloric acid in the 
same solvent. Fig. 2 shows the titration curves from which is estimated4 that pKn 
of the three substances are 12.2, 12.2 and 12.5 respectively, as compared With the PK, 
values 12.2, 12.3 and 12.4 respectively for the corresponding I-phenylsubstituted 
pyraxol-3-ones.’ The introduction of a carboxyl group in place of a hydrogen atom in 
the phenyl-nucleus has evidently no significant effect on the basic properties of the 
pyrazolones. 

when dilute sodium hydroxide is added slowly to ethanolic solutions or suspen- 
sions of I-III it is seen that the guorescence vanishes when one equivalent of sodium 
hydroxide has been added. By addition of one equivalent of acid and evaporation of 
the solution in uucuo three substances may be isolated which are not the acids VI-VIII 
6 S. Veibel and H. W. Schmidt Acra Ckm. Stand. 2.545 (1948). 
a S. Veibel Acta Chem. &ad 1,54 (1947). 
7 S. Veibel, K. Eggersen, and S. Linholt Acta Chetn. &and. 8,768 (1954). 
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m7, 0.1 N NaOH 

FIG. 1. Titration oi l-(o-carboxyphenyl)-pyrazo’-3-ones with sodio.So hydroxide. 

my; ___- 
VIII: -.-.-. 

. 

FIG. 2. Titration of l-(o,aoxypbe3-0~ with pcrchtoric acid in 

VIIII -.-.- 

@tciaJ acetic acid. 



but their ethyl esters. In methanolic solution the corresponding methyl esters are 
formed. When the sodium hydroxide added is too strong (N instead of 0.1 N) a 
mixture of the free acid and the ester is formed. The formation of the ester may be 
compared with the formation of acid esters by addition of sodium hydroxide to 
ethanolic solution of acid anhydridea. * We examined the effect of bases other than 
the hydroxide or a&oxide ion and found that trimethylamine did not catalyse the ester 
formation and had no efFeet on the ethanolic solution of I. On the other hand piperi- 
dine did catalyae a reaction, but slower than that catalysed by hydroxyl ions, which led 
to a mixture of ester and piperidide of VI. 

mtO*lN NoOH 

atbylmterofvx: Ethylc8tiofyIII: -.-.-. 
EtbyfmterofVII: - - - - Piperidideofvx:------ 

The esters may be titrated both as acids with sodium hydroxide (ethanolic 
solution) and 88 bases with per&lo& acid @la&al acetic tid solution). In both 
im3tanoes the absorption of the solution is shifted towards the longer wavelengths 
during the titration, and most pionouneed by titration with sod&n hydroxide. 
Absorption spectra are given below. From Fig. 3 it is seen that the titration curves 
with sodium hydroxide are typical curves of pyrazol3snes, showing no sign of the 
rather strong acid group which is responsible for the first jump of potential seen on 
Fig. 1. 

From the titration curves with perchloric acid (Fig. 4) it is e&mated that pKB of 
the three esters are 123,124 and 12.4 respectively, i.e. practkally the same values as 
found for the corrqonding 1-pheny&yraaoM-onee and for the open acids. For the 
methyl ester of VI the .fl~value ,is 12.3 as for the ethyl e@er. 

The piper&de of VI was titrated with sodium hydroxide and with perchloric acid. 
The pKr,-value was estimated to be 12.4, i.e. neither the carboxyl group nor the ester- 
or amide-group are modiing the basic properties of the pyrazolone. 

’ S. Veibel and C. Pctdcmn Acm Chem. Scmd. 9.1674 (1955). 
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In order to obtain some evidence with regard to structural changes in connection 
with the opening of one pyraxolone nucleus, with ester formation of the carboxy- 
phenylpyraxolones and with the salt formation of the esters with sodium hydroxide 

ml, O.lN HCLO, 

FIG?. 4. Titration of l_(wthoxycarbonylph~yl~p~nyl>pyrazol_39ner, 
with pcrdhric acid in glacial acetic acid. 

Ethyl esters of VI,and VII: EthylcstcrofVIII: -.-.-. 

or perchloric acid the ultra-violet absorption of these substances was determined. The 
Figs. 510 show that: 

(1) The benxo[c]pyraxolo[l:2-u]pyrazol-1:9-diones have 3 maxima of absorption, 
at 2000-2300 A, at 2900 A and at 3900 A. 

(2) The intensity of absorption in the region 2000-2300 A is somewhat reduced by 
the opening .of one pyraxolone nucleus, the maximum at 2900 A is reduced to an 
inflexion point and the absorption at 3900 A has been completely abolished. 

(3) No sign&ant difference between the absorption spectra of the carboxy- 
phenylpilvrazolones and their methyl esters is observed. 

(4) The effect of the formation of sodium salts of the methyl esters is the re- 
establishment of an absorption at 2900-3000 A which in the sodium salts is broadened 
towards longer wavelengths, the absorption in the whole region 2900-3900 A being 
much more pronounced than for the ester in neutral solution. 

(5) !$alt formation with perchloric acid does not produce any significant difference 
in absorption. 

EXPERIMENTAL 

Prqar?tion of #l-acetyl o-uuboxyphenylhyakzzine, ’ HOOCC&4NHNHCOCH,, 
and &Wiacetyl o-carboxypirenylhya’razine, HOOCC,H;flNN( COCHJ, 

The, acetylation of o-carboxyphenylhydraxjne was carried out aozording to 
standard procedures for the acetylation of arylhydrazines. o-Carboxyphenylhydrazine 
was liberated from an aqueous 5 per cent solution of its hydrochloride. The solution 
can ‘be decoIorised by shaking at room temperature with norite or charcoal. It was 
then filtered, cooled in ice water and cautiously neutralised with a little less than the 
calculated amount of 10 N sodium hydroxide, added dropwise to the mechanically 
stirred solution. The precipitate was Altered off and the filtrate tested for complete 
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Iflo. 7. Absorption of ultra-violet by 3-phenyl-benzo~clp~~~l,2-cr]pyr~zol-l:9- 
dione, l-(e-carboxyphenyl)-S-phenyl-pyraz0l-3~n and l_(wtboxycarbonylphenyl)-5- 

phenyl-pyrazol-3sne. Solvent: % per cent ethanol. 
III: WI: -.-.-. EthylesterofVIII: ---- -- 

Fro. 8. Absorption of ultra-violet by 1-(u-metboxycarbonylpbenyl) 
5-methyl-pyraxol-3-one and its sodium salt, solvent 96 per cent 

ethanol, and of its percblorate, solvent glacial acetic acid. 
Metbyl ester of VI: ---- 
Sodium salt of the methyl ester: 
MethyleaterofVIinglacialaceticacid: -- - - - - 
Perchlorate of the methyl ester: -.-.-. 



t 
F

iG
. 9

. 
A

bs
or

pt
io

n 
of

 u
lt

ra
-v

io
le

t b
y 

l-
(u

-m
et

ho
xy

c=
bo

ny
l)

“r
-e

th
yl

- 
5-

m
et

hy
l 

py
ra

zo
i 

Sa
ne

 
an

d 
it

s 
so

di
um

 r
ol

t,
 s

ol
ve

nt
 9

6 
pe

r 
ce

nt
 

&
aw

l, 
an

d 
of

 i
ts

 p
er

ch
ka

~ 
so

lv
e&

 g
la

ci
al

 a
ce

ti
c 

ac
id

. 
M

et
hy

l e
st

er
 o

f 
V

II
: 

--
--

 
so

dh
rm

 s
al

t 
of

 t
he

 u
le

tb
yl

 e
st

er
: 

--
 

M
at

hy
lt

&
ef

of
vI

Ii
n#

a&
la

ce
ti

ce
st

er
: 

--
--

--
 

P
cr

ch
lo

m
te

 o
f 

th
e 

m
et

hy
l c

8t
er

: 
-.

-.
-.

 

F
m

. 
10

. 
A

bs
or

pt
io

n 
of

 u
lt

ra
-v

io
le

t b
y 

1+
-m

et
ho

xy
au

bo
ny

l)
-5

-p
he

ny
~ 

py
ra

zo
l-

3-
01

~ 
an

d 
it

s 
so

di
um

 sa
lt

, s
ol

vm
t 

96
 p

er
 c

en
t 

et
ha

no
l, 

an
d 

of
 i

ts
 

pc
m

bk
m

c,
 

so
lv

en
t 

gl
ac

ia
l a

ce
ti

c 
ac

id
. 

M
ct

hy
l&

er
of

vI
II

: 
--

--
 

so
di

tm
ls

al
to

ft
lle

m
ct

hy
lc

sw
: 

M
ct

hy
lm

xt
er

of
V

U
Ii

n&
ci

al
ac

et
ic

ac
id

: 
- 

- 
- 

- 
- 

- 
F

w
rh

l~
of

th
em

st
hy

lg
te

r:
 

-.-
.-.

 



Michaelis’ berm-his-pyrazolones m 

neutralisation by addition of further l-2 ml of IO N sodium hydroxide. AU precipi- 
tates were collected on the same gher, washed with water, ethanol and ether and 
finally air-dried. 

The temperature was kept low at all stages of the reaction in order to avoid 
formation of benzopyrazolone by ring closure. 

2 4 6 8 10 12 
m7. O.lN NoOH 

Fro. 11. Titration of /hcetyl o-cmboxyphylhy~ &/%dbtyl~hcnyl- 
hydrazhc and I-acatyl b1aqymel-3-one. 

/~-AC@ o-auboxyphenylhydrazine: 
&-Diacefyl u-auboxyphenylhydrazine: - - - - 
I-Acetyl bcmopymol-3-0~ -.-.-. 

The free u-carboxyphenylhydrazine was refhtxed for 2 hr with g-10 parts (by 
weight) of glacial acetic acid. A quarter of the solvent was then removed in UU,XO 
(bath temperature 50-60°C). The residue was cooled in water and fIltered through a 
sintered-glass titer, washed with water and air-dried. A farther crop was gained by 
diluting the Sltrate with 2-3 volumes of water. Total yield was 68 per cent and the 
m.p. 243-245”C, indicating that the substance during the heating was converted into 
benzopyrazolone, m.p. 244°C.s 

We tried to improve the yield by addition of 10 per cent acetic anhydride to the 
retluxing mixture. The result was, however, that the yield of /?-acetyl o-ca&oxy- 
phenylhydrazine was reduced and another substance with m.p. 200°C was formed in a 
yield of 20-30 per cent. This substance showed by electrometric titration with 0.1 N 
sodium hydroxide (solvent : ethanol) mol. wt. = 237*9 against 194.2 calculated for 
/%acetyl o-carboxyphenylhydrazine. The two titration curves are shown in Fig. 11. 
The new substance gave the following results on analysis (Found: C, 55.70; H, 5.00; 

3 



N, 1192. mol. wt. = 237.9. CnH1sO,Ne requires C, 5592; H, 5.10; N, 11% per 
cent. mol. wt. = 236-a*). 

This corresponds to a diacetyl derivative of o-carboxyphenylhydraxine. As the 
substance is not coIllro)ttbd into a benxopyranolone derivative on heating the StruMire 
~,/Macetyl o-carboxypheuylhydrazine is more probable than the stru&re a&Metyl 
o-carboxyphenylhydraxine. 

In a MO-150 ml flask corm& by a ground-glass joint to a reflux condenser 19.4 g 
(0.1 mole) of /)-acetyl o-carboxyphenylhydranine was thoroughly mixed with 26 g 
(O-2 mole) of ethyl acetoacetate. Eighteen ml (O-2 mole) of phosphorus trichloride 
were added dropwise through the refluxcondenser, start& a reaction accompanied by 
evolution of hydrogen chloride. The vigorous reaction was controlled by cooling the 
flask in iced water. When all the phosphorus trichloride had:been added the flask 
was left at room temperature for 2 hr with frequent shaking and then heated for some 
hours on the steam-bath till the evolution of hydrogen chloride had ceased. It was 
then left overnight at room temperature, whereupon 50 ml of water were added in 
small quantities, precipitating yellow crystals which were filtered through a sintered- 
glass filter and purified by recrystallisation from 10 parts (by weight) of glacial acetic 
acid or 20 parts (by weight) of 96 per cent ethanol. 

The reactions are as follows: 

Yield 12-14 g (60-70 per cent) with m.p. 26&-27O”C, Michaeliss gave m.p. 265W 
(Sound: C, 66.22; H, 3.92; N, 1445 per cent. Calc. for ~H&$N,: C, 66.00; 
II, 4~03; N, 14+Ofl per cent. mol. wt. = m2). 

G&Wed solution of the substance in glacial acetic acid shows a very brilhant blue 
ftuoremence. Etbanolic solutions, too, are fluorescent, but not so brilGantly as are the 
acetic acid solutions. 

2-nhyr-3-methut~~~~~o~o[ 1:2~)~~ruz0~-1:9-d (II) 
In a tIask equipped as above 19.4 g (0.1 .mole) of /?-acetyl o-carboxyphenylhydra- 

xine were thoroughly mixed with 24 g (a15 mole) of ethyl, a-ethyWtate. 
Eighteen ml (0.2 mole) of phosphorus trichloride were added and the flsok was heated 
slightly iuorder to start the ma&on which ,was then contin* alWing the tlpalr: to 
stand for 2 hr at room temperature and then for 4 hr on the steam-bath and again at 

l Au.mfcmrnatyaeswasdow~Mr.~~Hanacn,~ni~~~~~ 
’ E. Fischer Ber. Drsch. Cham. Ga 13,680 (1880). 
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room temperature overnight. The following day the reaction was continued by 
heating once more on the steam-bath to ascertain that the. evolution of hydrogen 
chloride had ceased. It was then cooled and 50 ml of iced water or, preferably, 100 
ml of 96 per cent ethanol were added, hydrolysing the excess of phosphorus trichloride 
and leaving a resinous precipitate which crystallised when left overnight covered with 
ethanol. The crystals were isolated by filtration and recrystallised from M parts 
(by weight) of 96 ,per cent ethanol or 10 parts (by weight) of glacial acetic acid. Yield 
6-7 g (25-28 per cent), m.p. 185°C (Found: C, 68.36; H, 5.31; N, 12.26. C;,H,sOsNs 
requires C, 68.41; H, 5.30; N, 12.28 per cent. mol. wt. = 228.2). 

The preparation of this compound was more difficult than that of the two first 
mentioned substances. It is recommended not to work with more than O-05 mole 
(10 g) of /?-ace@ o-carboxyphenylhydraxine and O-075 mole (15 g) of ethyl benxoyl- 
acetate in each charge. The components were intimately mixed. Nine ml (0.2’mole) 
of phosphorus trichloride were added and the mixture was left at room temperature 
for some hours and then cautiously heated, to 50-80°C for several hours. When the 
evolution of hydrogen chloride had ceased the Bask was cooled and $0 ml of 96 per 
cent ethanol added, keeping the mixture cold by placing the flask in an iced. bath. A 
resinous mass was formed which when left at room temperature covered with ethanol 
for a couple of days eventually crystallised. The crystals were isolated by titration 
and recrystallised from 10-20 parts (by weight) of 96 per cent ethanol, Yield 44.5 g 
(30.35 per cent), m.p. 197-300°C (Found: C, 73.10; H, 3.85; N, 10~52. C,,H,,O,N, 
requires C, 73.27; H, 3.84; N, 10.68 per cent. mol. wt. = 262.3). 

Isolation of 1-a&tyZ benzopyrazol-Ione 

Accompanying the formation of the substituted benzo [c] pyraxolo [1:2-u] pyrazol- 
1:9-diones a ring closure of the acetylated o-carboxyphenylhydraxine to benxopyraxol- 
3-one or an acetylated benxopyraxol-3-one may take place. From@-acetyl o-carboxy: 
phenyl-hydra&e the unsubstituted benxopyraxol-3-one is easily prepared on heating. 
It has, as mentioned above, m.p. 244°C. From the reaction mixtures mentioned above 
we were able sometimes to isolate colourless crystals with m.p. 214215°C which on 
analysis showed the composition C,HsOsNs, corresponding to an a&y1 derivative of 
benzopyraxol3-one (Found : C, 61.10; H, 4.96; N, 16.22. C&IsO,N, requires 
C, 61.34; H, 457; N, 1590 percent. mol. wt. = 176.2). 

As this substance can be titrated with sodium hydroxide (Fig. 11) and not with 
perchloric acid we consider it as I-acetyl benxopyrazol-3-one,. formed from a-acetyl 
o-carboxyphenyl-hydraxine present as an impurity in the preparations of b-acetyl 
o-carboxyphenyl-hydrine used : 

COCH, 
I 

COCH, 
I 

Q- 

‘. ,‘N;zH + oNy; Hao 

Opening of the ring B by addition of water or sodium hydroxide 

Compounds I-III suspended in water and treated with 2 equivalents of sodium 
hydroxide. were converted into the disodium salts of the corresponding substituted 



twFl-3-ones VI-VIII. Heatbag is v andshouldbe 
avoided. Upon addition in the cold of 2 equivalents of dilute hy&oeMoric aoid the 
free acids VI-VIII were precipitated. VI. m.p. 232-2WC, MS gave m.p. 
221’ (Found: C, 60.25; H, 4.53; N, 12.71. Calc. fm C&@sNB: C, 60+51; H, 
4.62; N, 12844 per cent. mol. wt. = 218.2). VII. m.p. 215°C (Found: C, 63.13; 
H, 5.63 ; N, 11.55. C,sH,,OsNs requires C, 63.38 ; H, 5.73 ; N, 1 l-38 per cent. 
mol. wt. = 246r3). VIII. m.p. 273-275X! (Found: C,6850; H, 446; N, 10~16°C. 
(&H,sOsNs requires C, 6854; H, 4.33; N, 1OW per cent. mol. wt. = 280.3). As 
indicated above these acids behave as dibasic acids when titrated in etbanolic solution 
with 0.1 N sodium hydroxide and as monoacid bases when titrated in glacial acetic 
acid solution with perchloric acid. Titration curves are seen in Figs. l-2. Heated 
above the m.p. the acids lose water with closure of ring B. 

Opening of the rrltg B by addition of sodium methmi& or sodium ethode 

To a solution or suspension of @Ol mole of the substances I-IIT in 2og-300 ml of 
methanol or ethanol 1% per cent or absohue) 100 ml of O-1 N sodium hydroxide 
(aqueous, methanol&z or ethanolic) were added with me&an&l stirring during 112-l 
hr. The strong fluorescence of the solution vanishes during the addition. The solution 
.was filtered in order to remove any undissolved l~~ticles, and the filtrate acidikd 
with 0.01 mole of hydrochloric acid. The neutrahsed solution was evaporated to 
dryness in ww (bath temperature 3WW’C). The residue was extraeted with 10-20 ml 
of hot methanol or ethanol, according to the solvent originally used. On cooling, the 
Gltrate deposits crystals of the methyl- or ethyl ester of VI-WI. Yield 70-80 per cent. 
Methylester of VI, m.p. 163-164°C (Found: C, 62.07; H, 506; N, 12.09. CrsH1sOsN, 

rquires C, 62.07; H, 5.21; N, 12.07 per cent. (mol. wt. = 232.2). 
Ethyl ester of VI, m.p. 160-161°C (Found: C, 63.28; H, 550; N, 11.42. C,,H,,OsNs 

requires C, 63:38; H, 5.73; N, 11.38 per cent. mol. wt. = 246.3). 
Methyl ester of VII, m.p. 168-169°C (Found: C, 64.51; H, 6.34; N, 10.52. C;,H,,OsNs 

requires C, 6458 ; H, 6.20; N, 10.76,per cent. mol. wt. = 260.3). 
Ethyl ester of VII, m.p. 150-151°C (Found: C, 6560; H, 6.77; N, 10.21. (;,HisOsNs 

requires C, 65.69; H, 6.57; N, 10.22 per cent. mol. wt. = 274.3). 
Methylester of VIII, m.p. 135-136°C (Found: C, 6947; H, 4.97; N, 9.49. C;,H,,OsNs 

requires C, 69.38; H, 4:79; N, 9.52 per cent. mol. wt. = 294.3). 
EthyZ ester of VIII, m.p. 129-130°C (Found: C, 70-18; H, 5.00; N, 9.08: CrsH,,OsN, 

requires C, 70.13 ; H, 5-23 ; N, 9.09 per cent. mol. wt. = 308.3). 
To catalyse the ring-opening with bases other than the hydroxyl ion or the a&oxide 

ion we added trimethylamine to a suspension of I in methanol. No efkct was 
observed. Using piperidine instead of trimethylamine the substance dissolved 
after prolonged stirring of the suspension, and by the usual procedure a mixture of 
crystals was obtained from which the methyl ester and another substance was isolated. 
The latter had m.p. 168-169’C and gave, on titration with perchloric acid, the mole- 
cular weight 288, calculated for the piperidide of VI 285.3, for the methyl ester 232.2. 
The yield was, however, poor and further experiments were not made (Found: 
C, 67.35; H, 6.50; N, 14.88. C,,H,,O,N, requires C, 67.36; H, 6.71; N, 14.73 
per cent. 

The esters were all &ratable with per&lo& acid, The titration curves are given in 
Figs. 3-4. In all titrations exactly O-1 millimole of the ester was dissolved in 50 ml of 
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glacial acetic acid and titrated with a O-1 N solution of perchloric acid in glacial acetic 
acid. . 

The pipe&tide, too, was &ratable with perchloric acid as a monoacid base. 
Hardly any difference between the piperidide and the methyl ester was observed when 
O-1 millimole in 50 ml was titrated. 

Absorption of ultra-violet by the substances investigated 

The absorption of the ultra-violet by ethanolic or glacial acetic acid solutions was 
determined with a Beckman DU-spectrophotometer by measuring 1:2000 or 1900 
solutions of the substances against the solvent (ethanol, ethanol with addition of 1 
equivalent of sodium hydroxide, glacial acetic acid or glacial acetic acid with addition 
of 1 equivalent of perchloric acid). 

The absorption curves are given .in Figs. 5-10. 
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