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Abstract

The reaction of some new Schiff bases (5-ethyl-5-phenyl-1,3-di[N-4-substituted
benzilidin hydrazinyl] barbituric acids) with benzoyl chloride or 3,5-dinitrobenzoyl
chloride were carried out. Subsequent reactions of these products di[N-(a-
chloro(substituted benzyl)-N-benzoyl or 3,5-dinitro benzoyl)-5-ethyl-5-phenyl-1,3-di(acetic
acid hydrazinyl) barbituric acids with thiourea afforded thioureas compounds.

The synthesized compounds were confirmed by their IR, UV spectra and C.H.N.
analyses data.
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Introduction diverse pharmacological ~ properties @

Phenobarbital ~ derivatives  are such as antifungal @, antimicrobial ©,
interesting  series  of  heterocyclic antipulsive “ and antibacterial . This
compounds, which have been shown to be paper reports the synthesis of some new
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phenobarbital compounds from the
reaction of some phenobarbital system
containing Schiff bases moiety with
3,5-dinitro

chlorides. Subsequent reactions of these

benzoyl and benzoyl
products with thiourea afforded thioureas

compounds.

Experimental

Melting points were recorded on a
Gallen-Kamp MFB-600 melting point
apparatus. IR spectra were recorded in
KBr disc and film on a Pye-Unicam SP3-
100 spectrophotometer. UV spectra were
Hitachi/UV-2000

spectrophotometer using absolute ethanol

recorded on a
as solvent. Elemental analyses of some
compounds were carried out on C.H.N.
analyzer type 1160 (Carlo-Erba).

Preparation of Schiff bases (1-5):

These compounds were prepared

as reported previously ®.

Preparation of 5-ethyl-5-phenyl

barbituric acid derivatives (6-15)
9).

To an appropriate Schiff base
(0.0008 mole), benzoyl chloride or 3,5-
dinitro benzoyl chloride (0.016 mole) in
dry benzene (20 ml) was added. The
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mixture was refluxed for (6 hrs), cooled,
filtered and recrystallized from suitable
solvent (Tables 1,2,3,7).

Preparation of  isothioureas

compounds (16-25) ©: -

To an appropriate derivatives of
(5-16) (0.001 mole) thiourea (0.002 mole)
and NayCO3z; (0.002 mole) in absolute
ethanol (25 ml) were added. The mixture
was refluxed for (2-4 hrs), cooled and
filtered. The filtrate was poured into
crushed ice, the separated solid was
and from

collected recrystallized

appropriate solvent (Tables 4,5,6,7).

Results and Discussion

Schiff bases (1-5) were prepared
by condensation of 5-ethyl-5-phenyl-1,3-
di(acetic acid hydrazide) barbituric acids
with various aromatic aldehydes (p-
CICgH,CHO, p-OHCH,4CHO, p-
OCH3CgH4CHO, 0-NO,C¢H,CHO and
m-NO,CgH,CHO). The
followed by the appearance of absorption
bands for (vC=N) at (1620-1640 cm™) in

their IR spectra. In the present work the

reaction was

reaction of compounds (1-5) with benzoyl
or or 3,5-dinitro benzoyl chlorides and

subsequent reactions of above reaction
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products (6-15) with thiourea were
carried out as shown in scheme (1).
However, treatment of Schiff

bases with acid halides results in the
formation of compounds (6-15) in which
(CI and ArCO) were

in the same step of the

two groups
introduced
reaction. This reaction was followed by
disappearance of absorption bands at
(1620-1640 (vC=N)
appearance of new absorption bands at
(1230-1250 cm™) and (730-750 cm™)
which were attributed to (C-N) and (C-

cm?)  for and

Cl) moieties.

The reaction was followed the
attack by the azomethine nitrogen at the
carbonyl group of the aroyl chlorides,
displacing the chloride as chloride anion
and forming the iminium cation.
However, iminium cation was unstable,
so the CI" attacked -"‘N=C moiety and
afforded more stable covalently bonded
compounds (6-15) (Scheme 2).

Moreover, the reactions of acid
halides addition products (6-15) with
thiourea were afforded thioureas products

(16-25). So, heating compounds  (6-25)
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under reflux with thiourea in the presence
of Na,CO; for (2-4 hrs) led to the
nucleophilic substitution of Cl by S 8f—<

NH,
and compounds (16-25) were formed
through  the  following  mechanism
(Scheme 3).

These compounds (16-25) were
characterized by their IR spectra. New
doublet absorption bands in the region
(3200-3450 cm™) were attributed to
(NH;) and (NH) functional
Other characteristic bands in the region
(650-710 cm™) to (C-S)
moiety. Moreover, (6 C-Cl) around (730-

moieties.

correlated

750 cm™) disappeared.
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H,N- NH- C- CH~ R-CH,~C-NH-NH,
?
l R-C-Ar
R Q Q R
Ar-C=N-NH-C-CH,-R'-CH,-C NH-N=C -Ar
(1-5)
0
_ N)KN_
R' = 'R=H,CH 3
o 0
Ph C,Hs

Ar = 0-NO,CgH,, p HOCgH,, p CICgH,,-p MeOCgH,-m NO,CgH,

benzoyl chloride ‘ 3,5-dinitro benzoyl chloride

? R ? R
R'(CHz—C—NH—I\ll—(lt -Ar), R'(CH,-C-N H—l\ll—(l,‘ -Ar),
O:(|3 Cl O=(|: Cl
Ar Ar
Ar = CgHsg Ar = 3,5-dinitro benzoyl
(11-15) (6-10)
thiourea lthiourea
? R 9 R
R'(CHZ—C—NH—I\ll—(‘T -Ar), R'(CH,-C-N H—I\ll—Cll -Ar),
0=C § 0 §
Ar (|3=NH Ar (F:NH
NH, NH,
(21-25) (16-20)
Scheme 1
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@)

_N)KN_

o’ >0
Ph C,Hg

Scheme 2
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Ar**

|
0= R
NH- N-C-Ar*

o=c: ¢

@ R

O=C|I R
|
NH- I}I— Cll—Al‘*

Ar*=H,R

(SH
| A
H,N-C=NH
'|S'H
H,N-C=NH
2
SN
+ —
$H
H,N-C=NH
Ar+*
|
0=C R NH,
||\|H— N-C-SC_
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Ar** = (i) 3,5-dinitro benzoyl chloride
(i) benzoyl chloride

Scheme 3
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Table (1): Some physical properties of compound (6-10)

Cl O O O Cl

| ] I |
R-CH-N-NH-C-CH,- N NG C-NH-N-CH-R

8 o%ro G

Ph C,Hs
O,N NO, O,N NO,
Oez.w__.. Name of compounds : -R Colour Yield (%) m.p. °C Molecular formula
Di[N-(a-chloro(p-chloro benzyl)-N-3,5-dinitro
6 benzoyl)]-5-ethyl-5-phenyl-1,3-di(acetic acid @Q Yellow 39 185-187 C44H3:CIyN10O15
hydrazinyl) barbituric acid
Di[N-(a-chloro(p-hydroxy benzyl)-N-3,5-
7 dinitro benzoyl)]-5-ethyl-5-phenyl-1,3-di(acetic @OI Yellow 45 172-175 C44H34CLNgO7
acid hydrazinyl) barbituric acid
Di[N-(a-chloro(p-methoxy benzyl)-N-3,5-
8 dinitro benzoyl)]-5-ethyl-5-phenyl-1,3-di(acetic @Oﬁzw Brown 50 130-132 CasH33CloN0O17
acid hydrazinyl) barbituric acid
f Di[N-(a-chloro(2-nitro benzyl)-N-3,5-dinitro NO, : :
9 benzoyl)]-5-ethyl-5-phenyl-1,3-di(acetic acid Yellow 55 85-87 Ca4H34CLN12019
hydrazinyl) barbituric acid
Di[N-(a-chloro(3-nitro benzyl)-N-3,5-dinitro NO,
10 benzoyl)]-5-ethyl-5-phenyl-1,3-di(acetic acid @ Yellow 43 165-168 C44H33CbN 12009 L

hydrazinyl) barbituric acid

Al a 685,508 Jaxind
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Table (2): Some physical properties of compound (11-15)

Cl O 0 Cl
I [ L | I
WIOIIJ_IZIAU “Chs- N~ N- OINIOIZIL_/TOIIW
oy Eee o
Om....:.. Name of compounds -R Colour Yield (%) m.p. °C Molecular formula
Di[N-(a-chloro(p-hydroxy benzyl)-N-
11 benzoyl)]-5-ethyl-5-phenyl-1,3-di(acetic acid @O: Yellow 35 190-192 CasH33CIhNgOg
hydrazinyl) barbituric acid
Di[N-(c-chloro(p- chloro benzyl)-N-benzoyl)]-
12 5-ethyl-5-phenyl-1,3-di(acetic acid hydrazinyl) @ro_ Brown 44 119-120 C44H36CL1NGO-
barbituric acid 1
Di[N-(a-chloro(p-methoxy benzyl)-N-
13 benzoyl)]-5-ethyl-5-phenyl-1,3-di(acetic acid @Oﬁ: 3 Red 49 180-182 C46H42ClhNgO9
hydrazinyl) barbituric acid
Di[N-(a-chloro(2-nitro benzyl)-N-benzoyl)]-5- NO,
14 ethyl-5-phenyl-1.3-di(acetic acid hydrazinyl) .@ Orange 30 178-180 Ci3H36C1NgOy
barbituric acid .
Di[N-(a-chloro(3-nitro benzyl)-N-benzoyl)]-5- NO,
15 ethyl-5-phenyl-1,3-di(acetic acid hydrazinyl) @ Yellow 34 138-140 Cy4H36CILNgOy
barbituric acid =

485N i) Jaric)
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UV Spectrum Characteristic bands of IR spectrum
Comp.
o | Awcum |mmcmigm| €O | UCHum | UCHm | WCO) | wCH | wCO) U
(em™) (em™) (em™) (em™) (em™) (cm™)
330.8 15x10° 3
1| 2608 10x10° wwoo 2900-3010 | 3090 1280 1240 _&w cﬁm_w_l wwmm
s biiad 90 160 w(C-Cl)=
306.0 31x107 1690 . 1500 .
b ey b o00 | 28902990 | 3080 : 1230 i w(C-CI)=730
1670 % 1550 B
13 g : 1970 | 28903000 | 3050 1290 1250 ot w(C-CI)=750
o(NO2)=(1450-1550)s
14 ; : MMMW 2890-3000 | 3080 - 1230 mww (1320-1430)as
W(C-C)=750
3 o(NOL)=(1450-1530)s
15 WMWM wx”wa ”w% 2870-2950 | 3070 ; 1240 #Mww (1330-1350)as
; P v(C-C)=740
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Table (4): Some physical properties of compound (16-20)

O,N NO, O,N NO,
HE0 9 Q oG H
Wlm..ZIZIAu -CH,-N ~|O|Z$|Z|m_ulw
S %ﬁ
; SHh ]
HN NH, HN NH,
Ooz....:... Name of compounds -R Colour Yield (%) m.p. °C Molecular wo.,:..,.ﬁmu k)
Di[N-(p-hydroxy benzyl)-a-isothioureayl-N-
16 | 3.5-dinitro benzoyl]-5-ethyl-5-phenyl-1,3- @o: Yellow 35 207-210 CasHagN1401752
di(acetic acid hydrazinyl) barbituric acid
Di[N-(p-chloro benzyl)-a-isothioureayl-N-
17 |  3.5-dinitro benzoyl]-5-ethyl-5-phenyl-1,3- @.o_ Orange 30 180-183 CasHasCLN14015S:
di(acetic acid hydrazinyl) barbituric acid
Di[N-(p-methoxy benzyl)-a-isothioureayl-N-
18 3.5-dinitro benzoyl]-5-ethyl-5-phenyl-1,3- 1@;004: Brown 33 98-100 CagHoN 140178,
: di(acetic acid hydrazinyl) barbituric acid :
Di[N-(2-nitro benzyl)-o-isothioureayl-N-3.5- ) i
19 dinitro benzoyl]-5-ethyl-5-phenyl-1,3- @.ZON o 35 e h CreHseN1601552
di(acetic acid hydrazinyl) barbituric acid & >
Di[N-(3-nitro benzyl)-a-isothioureayl-N-3,5- Light
20 dinitro benzoyl]-5-ethyl-5-phenyl-1.3- @ g.omi: 30 170-172 C46HaeN16019S2
di(acetic acid hydrazinyl) barbituric acid

aanll Jsiliy) Jasia)
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Table (5): Some physical properties of compound (21-25)

HES g o g
Wlm_HIZ|Z$|O “CH =N 3 N-CHq~ OlZZlZ...OlW
S : g S
C g C
HN NH, HN NH,
Ow._”? Name of compounds -R Colour Yield (%) m.p. °C Molecular formula
Di[N-(p-hydroxy benzyl)-a-isothioureayl-N- 207-210
21 | benzoyl]-5-ethyl-5-phenyl-1,3-di(acetic acid <O)-on Vellow 2L 028 il s CagHaN10sS2
hydrazinyl) barbituric acid g
Di[N-(p-chloro benzyl)-a-isothioureayl)-N-
22 benzoyl]-5-ethyl-5-phenyl-1,3-di(acetic acid :@rn_ Brown 27 130-128 C4sH42CLN 190752
hydrazinyl) barbituric acid
Di[N-(p-methoxy benzyl)-a-isothioureayl-N-
23 benzoyl]-5-ethyl-5-phenyl-1,3-di(acetic acid A@OOIW Yellow 30 180-182 CagHagN1009S2
hydraziny!) barbituric acid ; :
Di[N-(2-nitro benzyl)-a-isothioureayl-N- NO, 130-132
24 benzoyl]-5-ethyl-5-phenyl-1,3-di(acetic acid @ Yellow 29 1, Ca4eHaaN12011S;
hydrazinyl) barbituric acid 3
Di[N-(3-nitro benzyl)-o-isothioureayl-N- NO, 150-147
25 benzoyl]-5-ethyl-5-phenyl-1.3-di(acetic acid @ White 25 A CyeHaaN12011S2
hydrazinyl) barbituric acid i v

Aanll J ) Jasiad
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Table (6): UV and IR Spectral data of compounds (16-25)

UV Spectrum

Characteristic bands of IR spectrum

Comp.
No- A iy =0 Boss = n-—.u.ns .cAﬁﬂ._OV CAAuu_.—.v_-:vr. 20-—.5-35. cAOn.A_Vv .cAnu.Zv CAQHOV Others
(em™) (em™) (em™) (em™) (em™) (em™)
g =3500
3316 15%10° v(OH)=3
2 1680 i 1500 w(NH)=3400
16 www.w Mx”w.m 1980 29003000 | 3050 1250 1240 i o e 5510
; . W(C-8)=730
w(C-CI)=740
1690 3 1500 o(NH,)=3400-3450
17 y ’ 1900 | 28002990 | 3060 4 1230 T ot
v(C-S)=660
o(NH,)=3400-3450
1670 1520 w(NH)=3200
18 L 5 1670 | 2890-2980 | 3080 1290 1220 i by e g
v(C-8)=710
W(N-0)=670
19 : . “www 2890-3000 | 3090 s 1230 mww W(C-N)=1640
W(C-S)=700
o(NH,)=3220-3300
20 5 ; mwm 2900-3000 | 3080 : 1240 #mwm »(C=N)=1620
W(C-8)=720
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UV Spectrum Characteristic bands of IR spectrum
Comp.
No. A max = NM Emax = OEN.W—H CAO“OV .CAnn—.—Vb_mu? GAﬂul:v-_‘e:.. GAOOOV GAO|ZV CAﬁ"ﬁV Others
(em™) (em™) (em™) (em™) (em™) (em™)
v(OH)=3400
v(NH)=3200
¥ 1680 1500 v(C=N)=1630
21 8 1700 | 2900-3000 | 3080 1270 1230 s SCS=T30
v(NO2)=(1450-1500)as
(1310-1350)s
v(C-CI)=750
v(NH)=3250
1690 1550 v(C=N)=1640
s - 2 % -
2 1710 | 2800-2900 | 3070 1220 .ad S(C-Sy=650
V(NO,)=(1420-1550)as
(1320-1390)s
5 o(NH)=3300
23 www.m “wx“m.w “w% 2900-3000 | 3080 1255 1240 “MNW (C-S)=710
i i v(C=N)=1630
v(NH)=3350
v(C-8)=730
24 : / “Mww 2900-2950 | 3050 k 1250 “ M% w(NO,)=(1450-1540)as
(1390-1400)s
v(C=N)=1630
o(NH)=3400
C-8)=730
1720 1590 %
) 4 2 2900-3 3 k 22 )= 5
25 l6o0 | 2900-3000 | 3060 1220 e V(NO,)=(1450-1555)as

(1320-1390)s
v(C=N)=1640
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Table (7): C.H.N analyses of some prepared compounds

o

C.H.N analysis % calculated (found %)

Comp. No. C% H% N%
6 35.00 (34.80) 2.10 (1.90) 9.20 (9.00)
8 51.40 (51.29) 3.50 (3.44) 13.10 (13.05)
11 6.11 (6.09) 4.40 (4.35) 9.70 (9.63)
16 50.60 (50.49) 3.40 (3.30) 17.90 (17.70)
21 60.50 (60.40) 4.80 (4.69) 15.30 (15.10)
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