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ABSTRACT

2-Dicyanomethylidinoindoline (1} obtained §rom Lactime

ethes.  of oxindote and malononitrile,. when added to various {socy=
anates on isothiocyanates afforded 2-alhyl-3-imino=-1-0xo 0r thioxo=
1,2.3,4,4a,S—hexahgdno-pyaimido[!,6—a}£ndo£e-4-caabonitﬂité; The

connesponding enaminonitnites wene obtained by neduction with sodium

bonohydride. Atkylation and hydnolysis of the prepared compounds are

also desernibed -

INTRODUCTION_AND DISCUSSION

The 2-dicyanomethylidine deriv
(1-5), Owing to the interesting pharmacologic
(6’7), it was planned in this work Lo obtained the

yrimido[1,6-a]indole. The route for obtaining

atives of some heterocyclic compounds

were described al features of the
bridgehead nitrogen system
bridgehead nitrogen system p
these compounds is shown in scheme 1.

thylidinoindoline (1) with different isocyan-
ate which give iminonitriles via nuc-
) revealed a strong and

Reaction of 2-dicyanome
ates or isothiocyanates gave an intermedi

leophillic addition (11 a-g). The i.r. spectra of (11
sharp absorption band at 2220 cm , corresponding Lo one cyano group, instead

of the characteristic absorption bandsof the geminal dicyano groups present in
(I) which appeared at 2225 and 2185 em™'. Moreover a sharp stretching band

appeared at 3320 cm'1 attributed to the 3-imino group.
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The 1,4- addition(g) of one molecule of hydrogen was achieved by the reac-

(9) with the 3-imino compounds(II) to give the 3-amino

tion of sodium borohydride
d two bands at

derivatives(VI a-c). The ir spectra of the reduced compounds showe

3200 and 3400 cm'1 attributed to an amino group. It is also worth mentioning

that a lower absorption at 2180 c:m'1 of the cyano group was observed, this lowe-
1

ring of the nitrile frequency is attributed to conjugation

The nmr spectra and the microanalytical data of compounds(11a) and (I111a)
confirm the conclusion that the obtained compounds are 3-imino-2-methyl-1-o0xo-1,
2,3,4,4a,5—hexahydro-pyrimido[1,6—a]indole-4-carbonitrile and 2-methyl-3-methyl-
ureido-1-oxo-1,2,3,4,4a,S-hexahydro-pyrimido[1,6-a]indole—4-carbonitrile, respe-
ctively. These compounds were obtained by addition of (I) to methylisocyanate
followed by interamolecular additive cyclization to give the 3-iminopyrimidol1,
6-alindole derivatives (11a). The latter addition of another molecule of methyl-
isocyanate gave (111a). Similar results were obtained with other alkyl and aryl
isocyanates to give the corresponding 2-alkyl and 2-aryl derivatives(I1Ib&IIIc).
These had their support from the fact that, the 2-alky1—3-imino—1-oxo-1,2,3,4,4a,
Jindole-4-carbonitrile derivatives were obtained using

5—hexahydro-pyrimido[1,6-a
and the alkyl or aryl isocyanates.

equimclecular amounts of (1)

Reaction of alkyl and arylisothiocyanates with (I) was found to give 2-
alkyl-3—imino-1-thioxo—pyrimido[1,6-a]indole-4-carbonitrile (11d-g). These obta-
ined thio compounds didn’t react with excess isothiocyanates used and no alkyl
or arylthioureido derivatives were separated. However, these compounds remain
ut not alkylisocyanates, thus (11d) when reacted with ph-
enylisocyanate afforded 3-phenylureido derivative (IV),which upon treatment with
sodium borohydride underwent interamolecular addition to give the tricyclic com-
pound (XI). The vanishing of the nitrile absorption band at 2220 cm'1 in the ir
was taken as a confirmation for the tricyclic structure pyrim-

(1),

reactive towards aryl b

spectrum of (XI),
ido[4,5:4,5]pyrimido[1,G-a]indole, which confirm Dimorth rearrangement

Alkylation of O-iminonitriles using alkyl halides was unsuccessful, while
heating the 3-imino derivatives with dimethyl sulphate in benzene afforded the
correspending 3-methylimonium methyl sulphate salts (IXa,b), and the 3-methylim-
ino derivatives were obtained from the aqueous solution of these salts by the

action of sodium hydroxide (2) (Xa-e).
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~methylimino (X) to the correspong.

Hydrolysis of the 3-imino (11) or the 3
tion of 18% hydrochloric

derivatives (VIII) was accomplished by the ac
amide derivatives (VII) were obtained from the

e nitrile group by the action of co-

ing 3-o0x0
L (1,2) e |
acid . However, the l~carbox

reduced compounds (V1) via hydrolysis of th
This was confirmed by the ir spectrum in which the

placed by multiple absorption band in the N? str-

neentrated sulphuric acid.
nitrile absorption band was re

etehing region together with C=0 stretching strongly absorped at 1680 em-

It was interesting to fined that, while tautomerization was not observed

in P-alkyl-3-oxo-1-thioxo-l-carbonitrile derivatives, the 1,3-dioxo analogues
were found to exhibit such tautomeric phenomena, as two nitrile absorption at

2960 and 2220 em” | were observed in the ir spectrum of 2_methyl-1,3-dioxo-pyrin-

ido[ 1,6-alindole-l4-carbonitrile (VIIId) .

The hydrochlorides (Va-d) were prepared by passing HCL gas in the alcoholiC

solutions of the corresponding 3-imino compounds (IIa,d,e,f) .

EXPERTMENTAL

All melting points are uncorrected and were determined bY opel

capillary method. IR spectra were performed using Perkin-Elmer PE-298 spectrop”
otometer§ Microanalysis was performed at the Microanalytical Center, Cairo UniV”
ersity. H MR were recorded on Varian-T-60 spectrophotometer using CDCl3 as 5O

lvent. Oxindole is available from Sigma Chemical Company .

2-Alkyl cr aryl—3—imino—1-oxo-1,2,3,M,Ma,5-hexahydro-pyrimido[1,6—a]indole'u‘
carbonitrile (IIa-c)

A mixture of (I) (0.02 mole), methylisocyanate or ethylisocyanate oOF pheny
lizoeyante (0.02 mole), 15 ml of methylene chloride and two drops of eriethyl?”
ine was stirred for one hour and left to stand for 8 hours at room temperatureu
the solvent was removed under vacuum and the residue was dissolved in dilute
a1 elels v 4 rrate vune t’
filtered, the filterate was rendered alkaline with ammonia, the separated ory®
als were filtered =rd recrystallized -

-46-
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2-methyl-E—methylcarbamylimino—1—oxo-1,2,3,B,ua,5-hexahydpo_pypimido[1,5.33

indole-u-carbonitrile (11Ia)

1.8 g (0.01 mole), 2 ml (excess) of methylisocyanate,

triethylamine was stirred for one
filtered and recrysta-

4 mixture of (I)

15 ml of methylene chloride and two drops of

d left to stand for 8 hours 2t room temperature,

hour an
11ized from methanol .

d 2—pheny1-3-phenylcarbamylimino derivatives 111D

E-Ethyl-j-ethylcarbamylimino an
y using ethyl and phenylisocyanate,

and IIIc were prepared similarl respectively.
5-hexahydro-pyrimido[1,6-a]indole-

3-Imino-2-alkyl or aryl—1-thioxo-1,2,3,u,ua,

l-carbonitrile (TId-g)
yanate or phenylisothiocyanate

A mixture of (I) (0.02 mole), alkylisothioc
efluxed

(0.04 mole), 15 ml of
the solvent was removed un
ecrystallized.

1 of triethylamine was r

methylene cnloride and 1 m
riturated

der vacuum an the residue was t

for 6 hours,
with ethanol , filtered and r
2-Methy1—3—pheny1carbamy1imino-1-thioxo-1,2,3,M,Ma,5-hexahydro-pyrimido[1,6-a]
indole-l-carbonitrile (1Iv)

A mixture of (I1d) 1.3 &

0 ml of methylene chloride and few drops of triethylamine
the separated crysrals was filtered while hot, washed to give
from ethanol.

0.5 mlL (0.005 mole) of phenylisoth=

(0.005 mole),
was refl=-

iocyanate, 1
uxed for 2 hours,
1.6 g of IV and recrystallized

passing HCl gas in the ethanolic

(Va-d) were prepared by
tives (ITa,d-f) «

The hydrochloridns
ding 3-imino deriva

solution of the eccrrespon

)-1,2,3,“,Ma,5-hexahydro-pyrimido[1,6-a)indole-

2—A1ky1-3.0x0-7-(cxo or thioxo

lj~carbonitrile (viIla-d)
d-f) 2 g and 18% hydrochloric acid (20 ml) was refluxed

ture was concentrated under vacuum, cooled , the
and recrystallized from ethanol.

A mixtrre of (112,
The reaction mix

for 3 howa'Se
1s were filtered

sepapated crysta
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2 Alky1-?-=nino-1-oxo-1,2,Ma,S-tetrahydro-pyrimido[1,6-a]indole-4—carbonimﬁ1g
(VIa=c) . )

To a stirred mixture of (IIa-c) (0.1 mole) in absolute ethanol (20 ml),
sodium berchydride (0.05 mole) was added in portions, and stirring was contin-
ued for one hour. The reaction mixture was left to stand overnight at room ter-

perature, the separated crystals were filtered, washed with water and recrysta-
1lized from ethanol .

2-Alky1-1,3-dioxo-1,2,3,M,Ma,S-hexahydro-pyrimido[1,6-a]indole-4-carboxamide
(VIIa,b)

A mixture of (VIa,b) (0.01 mole), sulphuric acid (10 ml) was stirred un-
£ill complete dissolution, left overnight at room temperature and then poured

onto ice cooled ammonia solution. The separated crystals were filtered, vash-
ed with water and recrystallized from ethanol .

2=Alkyl=3-methylimonium sulphate-1-thioxo-1,2,3,4,4a,5~-hexahydro-pyrimido-
[1,6-alindole-d=carbonitrile (IXa,b)
A mixture of (IId,e) (0.01 mole) and dimethyl sulpnate 1.3 ml (0.011 mole)

were refluxed in benzene (20 ml) for 5 hours. The separated crystals were filt-
ered while hot and recrystallized from ethanol .

2-f1kyl-3-methylimino-1-thioxo=1,2,3,H4,4a,5-hexahydro-pyrimido[1,6-aJindole-U-
carbenitrile (Xa,b)

The solution of (IXa,b) 1 g in water (10 ml) was rendered alkaline to pH
10 using 5N sodium hydreoxide solution. The separated crystals were filtered,
washed with water and recrystallized from ethanol .

Z-Alkyl-3—methylimino-1-thioxc—1,2,3,&,Ma,5-hexahydro-pyrimido[1,6-a]indole-u—
carbonitrile (Xc-e)

To compounds (IIf,a,b) (0.01 mole) in benzene (20 ml), dimethyl sulphate
1.3 ml (0.011 mole) was added, the reaction mixture was refluxed for 5 hours ,
ccoled, extracted with with water (25 ml). The aqueous extract was rendered

alkaline with 5N sodium hydroxide solution. The separated crystals were filter<
ed, washed with water and recrystallized from ethanol.
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[1,6-al-2H,5H-indole XI

A mixture of VI (0.07 mole), 20 ml ethanol and sodium berohydride (0.005
mnole) added in porticns was left to stand over night. The separated crystals was
were filtered, washed with water and recrystallized from ethanol.

mp 234°c , yield 88.2%

. : ;
Microanalysis for C20H17h505

C% H% N%
Calcd 64.00 4.53 18.67
Feund 6u.4 4,67 18.82

1

H nmr (ppm) for compound IIIa
3.82 (s, 2, CH,); 2.75 (d, 34, NH=CH_); 3.45( S
7.8 (m, 4H, aromatic protons).

After deuteration, 2.75 ( s, 3H, ND’CH3);

3H, CH3); 5.2 (m, br,1H, NH);

5.2 disappeared.

L

H nmr (ppm) for compound XI

3.30 (s, 3, CHp); 2.8((d, 2H, Oy)i 3.7 (&
94, aromatic protons)

1H, CH); 9.8 (s, bry NH4NH); T.6(m,

ATL - p
alter deuteration, 9.8 disappeared.

~19.
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IT,II1,IV,V,VIII,IX and X VI VIT
No R X Y Z M.P°C M.F & M.ut. Microanalysis
Caled Found
ITa CHy 0 NH CN 165-6 C3lyoNy0 C  65.55 65.7
238 H  4.20 4.1
N 23.53 23.7
ITb Cfls O N CN 98-9 CpyHy N0 C  66.67 66.8
252 H  4.76 4.6
N 22.22 22.1
TTe Cgiy,  ©  MNH CN 124-5 CagM12M0 ¢ 72.00 12,5
g 300 H  4.00 y.y
N 18.60 18.2 .
(e}
I1d ch. S NH CN 152-3 C31oMyS C 6142 61.6 2
3 254 H 3.04 2.8
N 22,08 22.3
- C,H,.N S
IIe cCH. S M ey 1185 w2y C  62.69 62.8
25 268 H 4,48 4.3
N  20.90 21.1
: s NH CN 88-9 C16™16MS C  64.86 64.9
IIf Cyflg + 296 Ho 5.41 5.6
N 18.92 19.1
NH CN 128-9 CygtyotyS C  68.35 68.5
I1g Cells S 316 H  3.80 3.6
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Micrcanalysis
Caled Found
1IIz nmm O :no:mnmm CN 2711=2 ogmmquzwom C £1.02 1.3
295 H L.L1 B.3
4 23.73 23.9
IIIb nmmm 0 NCONHCH CN 195-6 oimizmom C £3.16 £2.%
323 H 5.26 5.4
N 21.67 21.9
ITIc C H. } : x -3 C C " 71.8
ITI et 0 Noozxqm:m CH 202-3 «wmmaﬂzmom 71.60 /1
419 H 06 3.9
N 16.71 16.9
v n:w S znc::na:m CN 188-9 owo:;mzmow c 64,24 64.5
373 H 4,02 3.9
N 18.77 18.9
Va CH., 0 NH.HCL CN 228=9 o;uzgqowzzo C 56.83 57.0 mw
. o »
274.5 H 4,00 4,2
N 20.40 20.6
y o v - Q N [ =4 7 ! .
Vb o:w S NH.HC1 CN 175-6 oaumédon:c C 53.70 54.1
290.5 H 3.79 3.9
N 19.28 19.4
. M Hw . M B D - ] M. q. - Pd B
Ve om:m NH.HC1 CN 207-8 o;z:;wowz:v C 55.17 55.3
304.5 H 4,27 4.0
N 18.39 18.5
~ . DR [a4 N g Nw-
Vd o::@ S NH.HCL CN 133=4 oamquoHch C S57.74 58.1
332.5 H 5.11 5.0
N 16.84 17.1
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He R X Y Z M.P°C M.F. & MuWb. Microanalysis
e Calced Found
VIa CH 0 NH CN - :
5 183-4 C,3H 0 C  65.00 65.3
240 H 5.00 4.8
N 23.33 23.5
. 66.4
VIb ON 5 0 zmm CN 161=2 C 14 :z 0 C 66.14
254 H 5.51 5.3
N 22.04 2.2
. .52 71.7
vie Ces O NAL, CN 110-1 C, gy Ny0 c 71.5
302 H 4,64 4.5
N 18.54 18.5
0 c  60.23 60. 4
CONH 125-6 N
VIila CH O 0 = wmmdw 37 H 5.02 4.9
N 16.22 16.3
CONH 105-6 Coti5M303 ¢ o1 e
VIIb 0 0 2 573 H 449 4.4
N 15.38 15.5
. 1178 Cq3HgN30S C  61.18 61.3
— s 0 o 255 Ho o 3.53 3.6
N 16.47 16.5
o 106-7 nE :zwam C 62.45 62.6
S 0 269 H  4.09 4.2
VITIb 5 N 15.61 15.7
. 660 na H, NS08 C  64.65 64.8
vIiTe 49 N 14,14 14,3

_at Mo,



z nd — R ———— B = _ N N -
8] R X Y Z M.r.%C M. & M.wt. Microanalysnis
Pep— - Enns . - Caled Found
r > . e 5 A : e
VILid r:w 0 0 CN 128=9 w: zwc C 65.27 65.4
239 H 3.77 3.5
+ - N 17.57 7.7
1 X CHL S : 3 ) 2 .
1 _.Aw z:o:m.n:w.,fo: CN 135=6 Cis ._o 12y So £ N7.37 B7.5
380 1t 21 h.0
% - N 1.7h 1.8
X1 H 5 ; S| v v
LXDb ﬁ;:c z:o:w.o_w,Oz CN 166=7 odozdmz:o C h8.73 U8 .9
391 H h.57 L.h
N .2 14,
Xa Ci, 5 zc:w CN 99-100 Catlyoy,S C 62.69 2.8
268 H o8 B4
N 20.90 211
Xb Gl 5 NCH., CN 83-U CanllyNyS C  63.83 63.9
282 i .96 N7
N 19.86 19.8
Yo ﬁ__:c S zr:w CN "10=3 C:Z,E :m C 05 .81 65.9
310 H 5.81 5.6
N 18.06 18.2
Xl Cily ) NCIL, CN =5 Coyityoly,0 C  606.67 66
252 H h.r6 4.6
N 22.22 22.4
% G 0 NCIL, CN 13-4 CaityyNy0 C 66.067 66,8
260 n 5.26 5.1
N 21.05

R
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