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On the Alkaloids of the Rhyzome of Nuphar japonicum D. C.

“Teiji Ukai, Yoshio Arata, & Tsutomu Ohashi.

The second » and third parts ® of the
presentt thesis have alréady been com-
pletely reported in Journal of the Pharma-
ceutical Society of Japan. As for the
first part, due to the limited space of the
journal, only the abstract ® was published
and the experimentals had to be ‘left out.
These three parts- are rearranged here

with additional experimentals, which have ’

not heen made public so far,

J. Arima and T. Takahashi?® found -

an alkaloid, nupharidin C;;H;O,N (1) in
the rhyzome of Nuphar japonicum which
has ' been used as a matérial for some
home medicines in Japan.

In that rhyzome too, we found the
second alkaleid C;;Hy,ON (II) [b.p. 112

dide m.p. 146°) which can be oxidized
into nupharndm, a genalkaloid by H,O,.
M. Kotake et al® obtained a base Cy
H,30N by the reduction of nupharxdm,
giving ‘it the name of desoxynupharidin.’
This second alkaloid was identified with
desoxynupharndm by us.. Kotake et al
and we found respectlvely that desoxy-

cmmsON (n) H

-

nupharidin has a double bond, an ether
oxygen, and a ter, nitrogen.. Kotake
reported that Kawahonin C;;H,,0 obtained
by exhaustive methylation of desoxynu-
pharidin gave n-valeric acid, f-oxypro-
plomc acid and C;H,0, - COOH by ozo-

‘nization, in -consequerice of which ‘he
proposed .a formula (i) for desoxynu-
.. pharidin, .
N
L]
ANINAN -
x| fJem o
AV Vs s

But we found - several - experimental
data about desoxynupharidin which can

: 3 ~ not be explained by Kotake’s formula.
-5° (3mm.), picrate m. p. 153°, methylio- =

We obtained dihydrodesoxynuphari-
din C;sHgON (I1II) and tetrahydrodesoxy-
nupharidin - C,;H,ON (VI) by catalytic
reduction of nupharidin with Pd, the
latter being produced by the rapture of
C-N bond. (This can be explained by
the existence of an active hydrogen of
Zerewitinoff and a secondary amino group
in the molecule of (VI).) o

* .

. CiHyON  (1n)

(=N,=0, rl)

Now we experimented with three

kinds of exhaustive methylation, i. e. (A)

started with (II1) through hydrogenation

2 or 3 times during the experiments, (B)

- Ci;HgON - (VI
(5 f&l}I’—(’ ‘):1)

‘started with (II) throug'h no Hhydrogen-

ation, (C)  started with (III) through

hydrogenation 2 times following Kotake's

method ¢
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(A) CyHuzON (1) CH,I

AgO _  CHuON(CHy), (IX) H

Ag:0 L CuHyO (X1) H

C15IIEEON . CHSI (W) Ag20
. ~ I ——

Fd
CigHuON ~CHy (VIE) CHy I _

Ci5HyON(CHs)e (X)

C:sﬂzso (x1m)

CsHy,ON - CH; (V)
A
C15H2,;ON(CH3)2 I (VIII)

_CHyI _ CyHyON (CHy)s L

CH,;—COOH
KMnO; CH{COOH -+ é
— H,;—COOH

0y CH3>CII-CH,—COOH + CyH;0-COOH (ry

-CHjg

(B) - CsHyuON (1)  CHyI

CisHyuON(CHy)sl (XV) _AgO '~

CisHyON - CHy

Cy5Hy ON(CHy); (XVI) CH,E _,

. CHy—CO
KMnO,,” L e No

cnz—co/

CAON(CHR)L (V1D

'CH,—COOH

Ag:O  CyHyxO (XVII) _KMnO,

(C) CuHzON (1) _CHyI _

CysHyON « CH;y (XX) CH _

© H__ CisHyON(CHy)y (XXII) CHel _

. CisHyO (XXV)

- Cy5H5ON - CHgI

Cl 51{240N(CH3) QI (XXI) Ag20

ng—COOH + d—methylsuccmxc acid

AgO c,sn,,ON CHy (XIX) . H

ststON(CHS)2 (XXi1)

C‘ 5H950N (CH3) 31 (XX!V ) Ag',O

CH,—COOH
H-COOH +: . é :
- H,COOH

4+ CHiCOOH + CH*>CH_CHPCOOH

' + an unknown acidic substance (XXV[) o T

(semxcarbazone, m.p. 99-102°)

. It is to be notlced that n—-valerlc
agld has never been found in any one of
the above 3 experiments.. performed by
us but i-valeric acid has been produced.
By dehydrogenation .of the mixture
of dihydro— (III) and tetrahydrodesoxy-
nupharidin (VI) by Pd, we obtained
CisHy-N  (XXVII) (b, p. 134-4" (22
mm.), picrolonate m. p. 116-3°) and Cj;
H,, 5 ON (XXVIII) (b, p. 145-6° (6mm.),
picrolonate m. p. 114-6°), the latter can
also be produced in addition to C,,H,,

(XXIX) when the mxxture is heated w1th
Se. Pyridin-2, —dxcarbox:hc acid was
produced from (XXVII) or (XXVIII) by
KMnO,,—oxrdatron :

- The so-called C—methyl—txtratlon by
P. Karrer for desoxynupharidin (II),
drhydrodesoxynupharxdm (I1I) or methyl-
iodide of N-methyltetrahydrodesoxynu-
pharidin, gives about 2 mol. of - acetic
aeid. Hence the facts whxch can not be
explained by Kotake’s formula (i) are
as follows:

(a) GCsHgO (XI) or CisHyy (XXV) gives isovaleric acid by oxidation.

(b) CisHpO (XI) gives CiHys O-COOH (XIII) by oxidation.

(c) CisHgy sN (XXVII) or CwH.,l_zON (XXVIIL) gives pyridine-2, 5—d1ca.rb0xyhc acxd

(d) C;sHykO (XXIH) gives succinic acid by oxidation,

{(e) The existence of 2 C-methyl groups in the molecule’ of desoxynuphandm ‘dihydrodesoxynupharidin
of tetrahydrodesoxynupharidin. - .
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_ Therfore we propose the following - formula (ii) for dihydrodesoxynupharidin.

T e

N
i/ NN (it)
N\
Adopting this formula we can explain follows:

all the above experimental facts as

A-type exhaustive methylation.

O ,(\] R e |
] N |}CH3 N | }CH*’ H l N I I)CHS
e/ NN\ — /LN — /N AN —
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NS . A4
(IX) _ (x)
SN '
! l I}CHS H I | I}CHS KMnO; CHy COOH -+ CH,COOH
N l/\l/ - N '/\1/ LT &1,-coon
o) : o) S
N/ N\
(X1) (X11)
HOOC l I
CHy KMnO
O, Gi>CH CH,COOH + /\/} T PO,
| S CH,-CO”
N/ xu
B-type exhaustive methylation,
‘ I]~I l J}cm . [ l I}CHS ‘KMno4 ' CH,—COOH
VA VAVAN —_— \\ /N —_— + d-methylsuccinic acid
? I - CH,—COOH.
| o 0
NS : /
(m) o (XvI1r)

C-type exhaustive methylation,
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Dehydration of (III) or (VI) by Pd or Se.
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Experimental
" Nupharidin......... To tﬁ; alc;oho].i:c _sol»uti;r; ‘in freed from picric acid was extracted with chlorﬁform.

which the rhyzome was tréatéd, wes added 20% °

plumb acetate and the solution was separated from

the deposit by the centrifugal machine. The addition

of picric acid to the solution, acidified with sulfuric
acid, filtered and neutralized with sodium carbonate
resulted in the production of picrate. The raw base

After evaporation of the solvent, the residue was
treated with ether, thus the unsolidified part was
removedby the solvent. This solidified base was
recrystallized from acetic acid. Prism. m. p. 222°.
(a) § (H:0): + 14.48°.

i
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B

Catalytic reduction of des(;xfnﬁphaiidin under -

the heat..........After the mixture of 30cc. of 2%

CHY 9.30;

A'niﬂ." "d: f’or C15H2302N o \ C, '72.23; N, '5.62.
e ‘Found : = C, 72:53 M, 895 N, 576.
chrate, recrystallized from alcohol ¢ decomposxtxon ‘point 176° R A
" Anal. Calcd t'or CIEHBO,N.C.,HSG,-N;,. C, 52.80; H, 5.48; NI -
- : - Foiind: " C, 52.68; M, 5.35 ' N, 11.99.°
Hydrcchlonde s récrystallized fom acetic éstér containing’ e{hanol +" Platé. m.'p. 262°.
Anal. Caled. for CisHuONSHCI : C, 63.00; H, 8.47; N, 4.96, )
_ ... . Fouwd: i ‘c 62,8; H, 8,34 N, 5.23. :
Desoxynupharidin. ------ Desoxynuphandm pxcrate vacuum, b, p. 112-5° (Smm ), m.p. 21—2° (a3 18
was obtained from’ the mother hquor ‘when the raw (CHCI:;) ~112. 5° ,,15 1 5081 as: 1. 0155_ It
nupharidin picratée was purified with ethanol. After decolonzes the solutxon of KMnO4 in’ acetic a.c:d
being freed from picric acid, the base was distilled in and assumes brown color on standjng.
Anal. Caled. for CysHgsON ¢ C, 77.19; H, 9.94; N, 6.01; ‘mol. weight 233.2.
o Found C, 77.02; H, 9.76; N, 6.06; mol. weight 205.5.
R . : : e (titrated with N/10HCI)
"“Pictate, recrystallized from ethanol : Needle, m. p. 153°.
Anal. Caled. for C;sHpCN<CaHZO/N; C, . 54.52; . H, ,5.67; N, 12.12.,
Found : : 'C, 54.76; H, 5.7%; N, 12.24.
Hydrochlonde, recrystallized from abs. ethanol ; Plate. m.p. 262°. : Do
Anal. Caled. for C;sHggON-HCI : oo €, 66,75 H, 8.97; N, 5. 19‘ Cl, 13.15.
Found : C, 66. 56‘ H, 8.98 N, 5.63; Cl, 13.17.
:Methyhodxde, rectystal’hzed from: aceton and acetic ester:’ -Needle. m. p. 146°. ce
Anal. Calcd for’ Cl5H230N bHSI' C, ‘51.13; ° H, 6.99;: I,'83i84. " - . .
o : Found:' C, 50 67; - H 666’ ’ I, 34"00' S
Reductxon of nuphandm by KI. ------- 0.5g. of % Na.OH solutxon and the xmxtuxe was extracted by |
"nupharidin: was added to: the mixture of '25¢cc.  of ether. After the. evaporation of ether, the. residue
'saturated KI solution and Bec. of 109 HCI solution, was changed into:the picrate which a.fter purification
warmed on a water bath for 2 hours. After cooling, with abs. alcohol melted at 152° and produced no
a brown substancé’ was separated’ from ‘the SOIutxon \ m. p. depression with nupha.ndm picrate.
and then solidified.” This solid was tréafed woth 10 -
Anal. Caled. for CpHuON-CHON;: ' C, 54.52; H, 5.67; N, 12.12. E
Foupd : . G, 54.49; H, 5.3 N, 12.12. o
Reduction of nupharxdm by 80,. «\i..The'water . = out at 8°C and -about 1 mol. of ¥y was absorbed
solution -of nupharidin. was saturated with 50, gas, during 1.5 hours. The reaction puqduqt was treated
heated until the white precipitate which was fo:med as usual and the obtained base was identified with
was dissolved, and left for 3 days. After evapora.txon nuphaiidin, using its picrate. )
the residue was treated :with 109 KOH .and. the " Oxidation of desoxynyphatidin by H,04! ssae. 1g.
mixture was extracted with ether. ‘Thé base, ©Ob- - of desoxynupharidin was dissolved in the mixture of
tained from the extract, gave a picrate, which after Bec. of 30% HyOp and” 20cc. of acetone .and left
purification melted at 153° and produced no m. p. for 11 days. After evaporhtioh in vacuum, the residue
depression with desoxynupharidin picrate. was extracted first with ether and then with chloro-
Catalytic reduction of nupharidin with Pd-C. - form. From the chiloroform extraét we obtained
...... After Hy waé"passed * through ‘the  mixture of ' 0.75g. of crystal which after recrystallization from
4cg. of 2% PACly, 0.3g. of C and 20cc. of alcohol, acetic ester produced no m.p. depression with
5g. of pupharidin dissolved in 3Qcc. of alcohol was nupharidih.
added to it.. The catalytic reduction was carned .
Anal.’ Calcd! for C‘5112302N : C, ‘72.23; ' 'H, 9.30; N, :5:62. L
Found : N C, 72.1%; H, 9.Q8; -N, 5.-92_.

PACly, 3.5g. of C anid I5cc. of acetic acid was satu-

. “rated with H,, 9.8g.. of. desoxynupharidin and 20cc.
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of acetic acid were added to it...The reaction. appa-

. was divided into, 2 parts by, fractionating according

ratus was heated by ‘steam. 2 4 mole of Hy were

absorbed during 7 hours. After filtration the solvent .

was distilled, and the residue was treated thh dll.

NayCOz. The mixture was extracted with ether, We ' v,
.changed by KMnO4. (=)} (CHCL;): + 2.87°.

obtained 9.8g. oil from the ether solutxon. Thxs oil

Anal. Calcd. fOl’ C15H240N

Found :

Tetrahydrodeso::ynuphandm (VI) .
fraction of b. p. 148° (3mm.) was not changed by
KMnOj but showed deep blue color when treated

c,
C,

to Klenk’s method b. p. 133-4° (4mm. ) and b. p.
148° (3mm.),. L

thydrodesoxynuphandm (III) - The above
mentioned fraction of b. p. 133-4° (4mm ) was not

'N, 5.96.
‘N, b5.88.

76.60;
76. 26,

H, 10.72;
H, 10.91;

\

thh aceta]dehyde and sodium mtrOprussxde (sec.

amme) [aj}g (CHCLy) : + 0. 17°

Anal. Ca;cd,_ for CigHyON ;. C, 75.95; H, 11.48; N, 5.91
‘ . _ N active hydrogen’ 0.425.

Found : C, 75.50; H, 11.85; N, 5.81

o ' o active hydrogen 0.459.
Acetylderivative of VD). ---~-2-~~Color]ess liq\'nd of b. p. 191-4° (4mm.) s
- e .
Anal. Calcd for C”HggOgN - N 5 03. .
. Found £ N 05.02.

Cp;Hz,,ON CH,, (vn) and - C15H260N gCHs),
(VLID).

------ The reduction product of .desoxynuph-

aridin by Pd-C under the heat was dissolved in .

acetone, mixed with CHgl, warmed for 2 hours<and
leftovéringht, producing a ‘whité ecrystal, ‘which
was found to-be CyizHy;ON-HI by analysis. After

removmg the crystal, we obtained an oily inaterial

Anal- Calcd fol' C“;}I”ON

Found :

The" latter melted at 144-5° and was identified with methyhodxde of, (VII). [a]5 5

Anal. ‘Calcd for CwI{azONI
Found :

’ C1511215}OA§‘I/(/CI13)2 (IX). w-18.5g. of (VIII)
was dissolyed in £094 methanol and treated with
Caled. for CuHmON:

- Found :

Anal.

CysHyON (CHp), (X). (X) was obtained
by catalytxc reductxon with Pd-C at room temper-

Anal .

......

Caled. for Cy7HgON :
Found :

CizHyO (XI). ---The methyliodide of (X)
was produced by refluxing the solution of ‘methylio-
dide and (X) in methanol. This methyliodide was
dissolved in 50% methanol and. treated with AgzO

Anal. Calcd. for CisHy0t

Found.: .
- Cy5Hg;ON-CHE (IV).

«..s:Prism, b.p. 286°.

C’
C’

c,

by;vaporatxon of the solvent This oil was dissolved
in water, made. alkaline by dil, Na2C03 and divided
into two parts by extracting hrst with ether, then
with CHCls. The former showed b. p. 156-7°(5mm. )
and (]} ~49.75° after rectificatien and was found to
correspond to G;sHo;ON+CHg (VII) by analvsis.

76.49 H, 1159 N, 5.58. |
76.11; H, 11,67 N, 5.78.
- -5.13°.
51.90; H, 8.20.
51.82; H, 8.35.

Ag,0. We' ‘obtained 4 liquid’ of b. P- 163-163 5°
(7mm) Y:eld 12g.

76.91; H, 11.78; N, 5.28.
76.62; . H, 12.10; N, 5.38.

ature. b. p. 162-3° (6mm. ).

. N) .5-.24."'
N, 5.40.

ii, 12&44;
H, 12.63;

76.32; .
‘75.74;

Aftér filtration the solvent was distilled, giving
trimethylamine as its byproduct. ~The résidue was
washed with dil. HCI and distilled in vacuum, b.p.

155-6° (18mm.), [a)3-(CHCls) : -3-986°, . .
81.08; H, 11.80.
80.57; H, 12.20.
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Anal. Caled. for CzHyON-CHI : C, 50.91; H, 7.84; N, 3.72.
" Found i C, 50.93; H, 7.64; ‘N, 4.44.
" CysHpON-CHy (V) oeereee Colorless lipuid, b. p. 162-3° (8mm.).
Anal. Caled. for CigHyON-CHy : C, 77.04; H, 10.92. - -
Found : C, 76.52; H, 11.07.

CisHyO (XXV), oviee
acetone and methyliodide was left for 2 .days, After
evaporation.of the solvent, the residue was dissolved
" in HO and treated with Ag,O. After filtration the

Anal. Calcd for CI5I Ig4o :

Found :

Oxidation of (XI) by Ogj. ... 4.5g. of (X)
was ozonized in CHIClg solution. After distillation

The mixture of (XXIII),

of the solvent in vacuum, the residue was wafmed
with water on a water bath-for 3.5 hours, then made
alkaline with sodium bicarbonate and extracted with
ether. We obtained (A) 3g. of neutral substance

from ether extract and (B) 1.5g. of acidic substance
which smelled lxke valenc acid’ from the alkahne
solution.

The formet smelled like aldehyde but could not

Anal. Caled. for C;{HjsON ¢ -

Found :

Oxidation of (XXV) by Oj. «-eee 4g. of (XXV)
was ozonized in CHCl;. After hydrolysis we obtained
2.9g. of neutral substance and 2. 2g. of acidic sub-
stance. The acidic one gave an amhde which’ melted
at 44-6° and produced no m.p, depression with

¢

Anal. Calcd, for CHH”O H

Found :

Oxidation of C,5HxiO (XII) by KMnOg oo
To a suspension of 5.2g. of (XII) in 100cc. water
was gradually added 600cc. of 3% XKMnQ; with
warming on a water bath and stirring. ‘The filtrate
was concentrated in vacuum, made acidic with
HyS50,4 and extracted with -ether. The ether solution

Fraction I
v 11 140 - 165°( ¥
y III 165 «eeroens + 200° ( o
" IV 200 woreeeee 210° at 8mm. (

Anilide of Fract. II and ITI produced no m.p.
depression with acetanilid. A part of Fract, IV
crystallized out, m.p. 181°.
no m.p. depression with suceinic acid.

Dehydrogenation of the mixture of (III) and
(VI) by *Pd. ..coeeenn 6g. of the raw product of
desoxynupharidin which was reduced by Pd with
warming, was heated with 2g. of 509 Pd-asbestos
at 280-300° for 2.5. hours. Evanescence of 1340cc.

. After evaporation of ether,

This crystal produced -

' 80.28;

residue .was distilled in vacuum. The distillate was
dissolved in ether, washed by 5% XCI and then
redistilled after evaporatlon of ether, b.p. 140-3°
(9mm.).

81-74,
81.35;

H, 10.98.
H, 11.30.

be isolated as a solid by treating with thiosemi- .
carbazide or semicarnazide.

The latter gave an anilide when heated with
aniline at 1¢0° for 3 ‘hours. This anilide was dis-
tilled .in vacuum of 0.4mm. The fraction which
distilled between 130-160° of oil bath solidified.
It melted at 102-5° after recrystallization from
peteroléum ether. This substance produced no m.p.
depressxon thh lsovalenc amhde.

;74553; .
-74. 60; -

H, 8.54;
H, 8.28; -

N, 7.91.
. N, .8.14.

formxc amlxde. ‘

CisHpO (XII). :(XI} was reduced catalytic-
ally with Pd-C in a]cqhohc so]utlon. B.p. 184-5°
(6mm. ).

H, 12.57.

80.06; H, 12.88.

was shaken with dil. ammonia, Calcium oxalate was
precipitated when CaCl, was given into the water
layer. ‘After filtration the alkaline solution was again
made acidic with dil. HCl and shaken. with ether.
we obtained 1.2g. of
brown stimulant liquid which was fra‘ctxonated.

- 140° (temperature of bath) a Jittle..

) 0. 15g.‘Colorless stimulant hqmd
) 0.15g. Colorless liquid.
) 0.15g. Colorless viscous liquid.

of Hy; was then observed. The reaction product was
extracted with ether and the ether solution was
shaken with 1095 KH,PO,. KEvaporation of ether
gave 4g. of brown liquid.: This liquid was fraction-
ated into 2 parts of b.p. 130-5° (22mm.) and b.p.
145-6° (6mm.).

CisHyg-sN (XXVII). ---...The above ‘mentioned
dxstxllate of b.p. 130—5° (22mm. ).



Anal. Caled. for CyHyN:: | C, 82.12; H, 11.49; N, 6.39: &
CisHpN.: C, 82.87; H, 10.67; N, 6.45.
Found : C, 82.23; H, 11.30; N, 6.63.
© o 82.50; 11.50. '
Picrlolnate, cr'ystallized from 609 alcohol : Needle, m.p. 116-117.5°.
Anal. Caled. for CsHysN«CioHO5N; : C, 62.07; H, 6.88; N, 14.49.
o C,5HggN ¢ CioHO5N, - C, 62:33; H, 6.49; N, 14.56.
» Found : C, 62.19; H, 6.78; N, 14.29.
CysHoy-g3 ON (XXVIII), -ovoveces The distillate  Ehrlich’s reagent.
of b.p. 145-6° (6mm. ). It reacted positively against
Anal. Caled, for CisHgON : C, 77.19; H, 9.94 N, 6.0l
Cy5HyON : c, 77.87; H, 9.16; Nm 6.06.
Found : C, 77.53; - H, 9.60; N, 5.93.
Picrolonate. recrystallized from 60% alqohoiﬁ Needle, m.p. 114-§°.
Anal. Caled. for CygFHzON-CigHOsN; : C, 60.33; - H, 6.28; N, 14.08.
Q5H,80N CyoH 05Ny ¢ C, 60.57; H, 5.90; N, 14.14.
Found : C, 60.06; - H, 5.94 N, 14.3.

Dehydrogenatxon of the mixture of (111) and
(YI) by Se. :oeeeeees 29g. of the material and 35g.
of Se were heated at 260-300° in nitrogen stream
for 28 hours.

After cooling the mixture -was shaken: with
ether, The ether solution was- shaken. with dil.
HCI. We obtained neutral liquids of b.p. 109-112.

(14mm.) and b.p. 145-150° (20mm.) from the
ether layer and weak alkaline liquids of b.p. 130-4°
(22mm.) and b.p. 159-160° (8mm.) from the
water layer. »

CigHpy (XXIX). :eveeow..The. above mentioned
peutral liquid of b.p. 112° (109mm.).

Anal. Caled. for CyHy 2 C, 85.62; H, 14.38.
Found : C, 85.45; H, 14.05.
85 33, A 14.43.
CpoHp O woveeenne " The above mentxoned neutral liquid of b. p. 145—150° (20mm )
Anal. Calcd for CyoHpO C, 78.18; H, 13,13.
Found : C, 78.64; H, 12.88.
P 78.3% 12.90.
CysHyg-gsN -eereer The above mentioned alkaline liquid of b.p. 130-4° (22mm.).
Anal. Caled. for CisHgN : C, 82.12; H,11.49; N, 6.39.
CysHgN : C, 82.87; H, 10.67; N, 6.45.°
° Found : C, 82.16; H, 11.10; N, 6.66.

Picrolonate, -.--..m.p, 116-117.5°. This picro- CypHyi-gs0N.,  sevreenad The above mentioned alka-
lonate produced no m.p. depressxon with that of line liquid of b.p. 159-160° (7mm.). It reacted
(XXVII). posmvly agamst Ehrhch’s rezgent.

Anal. Calcd for CmH%ON N, 6.01.

CustxON N, "6.06.°
Found N, 5.85. .

Picrolonate, recrystallized from 609 alcohol:
Needle, m.p. 110-2°. ' ’

This picrolonate produced no m.p. depression
with that of (XXVIII). '

Oxidation of (XXVII) by MMnO4 ------ 1470cc.

of 4% KMnO, was added dr0p by drop to 3.3g. of
(XXVIL), with stxrnng and warming op a water
bath. After filtration the mixture was made acidic
with HySO, and subjected to continuous ether extrac-
tion, Ca. 0.4g. of crystal remained undissolved
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in the extraction apparatus, m.p. 254° after recry-
stallizations from alcohol~acetic ester,’ then from

HyO. This substance produced no m.p. depression
with synthetic pyridin-2,5-dicarbonic acid.

Anal. Calcd. for C;H,O.N : . C, 50.28; H, 3.02; N, 8.39.
’ Found : C, 49.93; H, 2.75 N, 8.23.
CysHuON-CHy (XIV). wevverees B.p. 155-9° (7.5mm.). T
Anal. Caled. for CisHgON-CHg : C, 77.67;. H, 10.19; N, 5.67. :
Found : C, 77.62; H, 9.88; N, 5.78.
77.72; 10.08.
CisHyON (CHy)oI (XV). -ivioer Mipi 149-151°, ' '
CisHuON (CHg)y (XVI). oo Bl.p, 160-4° (4mm.).-
Anal. Caled. for C;sHyON(CHy)g - C, 78.10; H, 10.42; N, 5.36.
Found : C, 77.89; H, 10.39; N, 5.04.
CisHuON (CHg)sl ((XVIL). -oreeeeee M,p, 179-182°.
Anal. Caled, for CsHuON(CHy)el:. N, 3.47.
_ o Found : N, 3.38.
. CysHgeQ (XVIII). .o This was gained from out. After filtration the mother liquor was made
(XVII) by the action of AgeO in 50% methanol. again acidic and shaken with éther. From the ether
Oxidation of C;zHO (XVIII) by KMnOj, -+ solution we, dbtained two substances; one of which

-+To 2.5g. of (XVIII) in 50cc. acetone was added
296 KMnOy solution in acetone and water (1:1) and
the mixture was warmed on a water bath. 38g. of
KMnO; was used. After filtration the solution was
condensed in vacuum to 20cc,,l made acidic with
H,SO; and shaken with cther. The ether layer was
shaken with dil. ammonia. When CaCl, was added
to the alkaline splution,. calcjum oxalate precipitated

Anal. Caled. for C;HzO4:CigH (5OpBry :
: Found :
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is easily soluble in._ ether, the other being less
soluble. The less soluble material melted at 182°,
produced no m.p. depression with succinic acid,
and its p-bromophenacylester -also produced no m.p.
depression with that of succinic acid. The easily
soluble maierial gave p-bromophecacylester of m.p.
186-7° which produced no m.p. depression with
that of d-methylsuccinic acid.

C, 47.91; H, '3.54; Br, 30.38. -
. C, 47,50; H, 3.53; - Br, 29.98.
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