CHAPTER I

EXPERIMENTS

Instruments

1 Infrared Spectrophotometer:
Perkin-Elmer model FT-IR 1760 X.
Perkin-Elmer model FT-IR 16 PC.
Perkin-Elmer model 283

2. Nuclear Magnetic Resonance Spectrometer:
Jeol INM-A500 (500MHz)

3. Mass Spectrophotometer:
Kratos model Profile.
Varian Star 3400 ¢ x . /Varian Saturn GC/MSIMS 4p .

4. Melting Point Apparatus:
Buchi capillary melting apparatus.5

5. CHNS/O Analyser:
Perkin Elmer PE 2400 Series |l
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Chemicals

Acetone (Merck)

4-Aminopyridine (Nacalia tesque)

Aniline (Merck)

Dioxane (Merck)

Ethanol, Absolute (Merck)

30% Hydrogen peroxice solution

4-Nitroaniline (Fluka)

Potassium cyanate (Wako Pure Chemical Industries)
Potassium thiocyanate (Merck)

2-Propylpentanoic acid (Sigma)

Sodium hydroxide

Sodium sulfate, anhydrous (Merck)

Stannic chloride (Merck)

Thionyl chloride (Laboratory grade)

2-Toluidine (Merck)

4-Toluidine (Merck)

Ail Solvents used were either B.P. or laboratory grade.

2-Propylpentanoy chloride
A 6.50 g (0.045 mole) of 2-propylpentanoic acid was dropwisely

added to 5.85 g (3.60 ml, 0.050 mole) of thionyl chloride, then the
mixture tvas stirred at room temperature overnight. The excess thionyl
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chloride was removed in vacuo to yield crude 2-propylpentanoyl chlorice
which was not further purified and had been stored in closed bottle.

N-(2-Propylpentanoyl)-N'-phenylthiourea

A 290 g (0.018 mole) of 2-propylpentanoyl chloride was
dropwisely added into a solution of 1.95 g (0.020 mole) of potassium
thiocyanate In dry acetone. After completion of the addition, the mixture
was refluxed for 10 minutes. Then, a solution of 1.67 ¢ (0.018 mole) of
aniline In dry acetone was added at such a rate that the solution could be
refluxed gently. After refluxed for 1hour, the mixture was evaporated by
rotatory evaporator. The residue was washed with adequate water, and
filtered through the filtering paper. Recrystallization from hexane gave
347 9 (69.3 % yield ) of pale yellow needles of N-(2-propylpentanoyl)-
N-phenylthiourea, melting point IOCHILOC

R : 3200 cm vN-H thioimide
(KBY) 3040 - 3000 cm2 vC-H  aromatic
2960 - 2870 cm1 vC-H  aliphatic
1690 cm: vOO amide
1600 em: VOC  aromatic
1535 em: e N-H amide
1315 em: vC=  thiourea
1240 cm: VC-N  amide
140 tm: s C-H out-of -plane
(Figure 11)



H-NMR
(cDCly

1:C-NMR ;1400 ppm

(CDCl)

0.93 ppm
.36 ppm

(6H,1,.7=7.3 Hz, CllI-CHz)

(4H, m, CHs-CH2-CH2- )
148 ppm (21, m, CH=CH2CHr)
166 PPM  (2H, M, CH=CHz-CH2-)
2.30ppm  ( 1H, m, -CH-)
1.26 ppm ( 1H, t,J = 7.6 Hz, aromatic )
740 ppm (2H, t,./=7.9 Hz, aromatic )
167 ppm (2H, d,./= 8.2 Hz, aromatic )
8.96 ppom ( 1H, br ,-NH-CS-VII-)
1254pm (IHbr ,-CO-NH-CS-)
(Figures 12-13)

N

2C . C-5, C-3")

2C .C-4', C-2"

34,66 ppm (2C . C-3, C-I")

4328 ppm (1C: C-2)

12400 ppm (2C :C-2", C-6")
126.80 ppm (1C : C-4")

128.80 ppm (2C . C-3", C-5")
137.48 pom (1C : C-I")

177.73, 178.22 ppm (2C : C-2, C-I')
(Figure 14)

20.60 ppm

~ N~



EIMS (% relative intensity) : 278 (Mf, 16), 249 (16), 236 (15), 194 (5),
153 (46), 135 (35), 93 (41), 77 (28), 57
(100), 43 (43)
(Figure 15)

CHN analysis for C1sHz2N=01si % Calcd ; c :64.75, H : 7.91, N : 10.07
% Found ; c :64.75,H : 7.88, N : 9.92

N-(2-Propylpentanoyl)-N'-phenylurea

Four ml of 10 % sodium hydroxide solution and 4 ml of 30 %
hydrogen peroxide solution was slowly added to a chilled solution of
2.60 ¢ N-(2-propylpentanoyl)-N'-phenylthiourea in acetone, respectively.
The mixture was kept in an ice bath for 30 minutes, then another 4 ml
portion of NaOH and H20- were again added. After left to stand for 30
minutes, acetone was distilled oft- by rotatory evaporator. The residue
was added with 30 ml of water and extracted with 3 x 30 ml of
ethylacetate.  The organic fraction was dried over anhydrous sodium
sulfate and then evaporated In vacuo. The product was crystallized from
aqueous ethanol to afford 1.96 ¢ ( 80.0 % yield ) of white needles of N-
(2-propylpentanoyl)-N'-phenylurea, melting point 81.0 - 82.0 =c.

IR : 3220 ema VN-H imide

(KBr) 3120 em: VN-H amide
2960 - 2880 cm-» v C-H aliphatic
1700 (M1 Ve=0 carbamoyl



'H-NMR
(cdcid

,C-NMR :

(CDCI3)

1690 cine VC) amide

1600 ems v C=C aromatic

1550 ema SNH amide

1230 ema vC-N amige

750 em: e C-H out-of -plane

(Figure 16)

0.93 ppm  (en,t,./=73 Hz, CH3cH2)

136 ppm (

150 ppm- (

L70ppm  (2H, m, cHa-cHz-cr/z2-)

242 ppm ( 1H,m, -CH- )
(
(
(
(

4H, M, cHs-c//2-cHz- )
2H, M, cH3-cH2-CHTr )

112 ppm  ( 1H,t,3 = 8.2 Hz, aromatic )
133 ppm  (2H, t,J = 8.2 Hz, aromatic )
.54 ppm (2H, d,./= 8.2 Hz, aromatic )
9.83 ppm  ( IH, brs, -NH-CO-NH-)
10.81 ppm ( IH, br ,-CO-NH-CO- )
(Figure 17-18)

1394 ppm (2C :C-5, C-3")
2060 ppm (2C :C-4, c-2")
3455 ppm(2C.C-3'C-I )
47142 ppm (1C: C-2)
120.17 ppm (2C : c-2, c-6™)
124.23 ppm (1C : C-4")
128.92 ppm (2C . C-3", C-5")
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137.23 ppm (1C : C-I")
152.15 ppm (1C : C-2)
179.18 ppm (1C : C-I')
(Figure 19)

EIMS (% relative intensity) : 262 (M+ 48), 233 (9) , 191 (4), 136 (5),
119 (100), 99 (9), 93 (ee), 9 (11), 77
(13), 57 (s6), 43 (19)

(figure 20)

CHN analysis of o 5 2 02 % Calcd ;C:68.70, H : 8.40, N : 10.69
% Found ; C:68.94, H:8.33, N : 10.57

N-(2-Propylpentanoy!)-N'-(4-methylphenyl)thiourea

A 425 ¢ (0026 mole) of 2-propylpentanoyl chloride was
dropwisely added into a solution of 2.72 ¢ (0.028 mole) potassium
thiocyanate in dry acetone. After completion of the addition, the mixture
was refluxed for 10 minutes. Then, a solution of 281 g (0.026 mole) 4-
toluidine in dry acetone was added at such a rate that the solution
refluxed gently. After refluxed for 2 hour, the mixture was evaporated by
rotatory evaporator until the residue became pasty. The mixture was
added with 50 ml of water and extracted with 3 x 30 ml of ethylacetate.
The organic fraction was dried over anhydrous sodium sulfate and then
evaporated in vacuo. The product was crystallized from agueous



methanol to afford 4.88 ¢ ( 64.3 % yield) of pale yellow needles of N-(2-

propylpentanoyl)-

"

IR

‘H-NMR
(CDC13

3232

N'-(4-methylphenyl)thiourea, melting point 96.0-98.0

em" v N-H thioimide

2962 - 2871 cm-1 v C-H aliphatic

1684

1600

1539

1331

1250

136
(Figure 2.)

0.93 ppm
1.35 ppm
147 ppm
1.66 JPM
2.32 ppm
2.35 ppm
1.20 ppm
.51 ppm
9.18 ppm
12.46 pm

o2 v 020 amide

em- v C=C aromatic
cm- s N-H amide

cm: 5 N-H thiourea
cm: v C-N amide

em-  C-H out-of -plane

(6H, t,.7=7.3 Hz, CH3-CH-)
(4H m CHsC/lCHz )
(2H, m, CH=CH=C/[2)
(2H, m, CHs-CH2-CH2- )
(1H, m, -CH-)

(3H, ,P-CH3

(2H, d,.7=7.9 Fiz , aromatic )
(2H, d,.7= 8.6 Hz , aromatic )
(IH,br ,-NH-CS-ATI-)
(IH,br ,-CO-NH-CS-)

(Figure 22-23)



NC-NMR : 139, 14.02 ppm (2C .C-5', C-3")
(CDCLy 2057, 21.00 pom(2C .C-4', C-2")
2105 ppm (1C :/~CHy)
3466 ppm (2C .C-3,C-I")
4302 ppm (1C .C-2)
12407 ppm (2C :c-2, C-6™)
129.38 ppm (2C . C-3", C-5")
134.88 ppm (1C : C-4")
136.72 ppm (1C : C-I")
177.83, 178.32 ppm (2C : C-2, C-I)
(Figure 24)

EIMS (% relative intensity) : 186 (3), 149 (14), 127 (20), 106 (40), 9
(15), 77 (s), 57 (100), 41 (47)
(Figure 25)

CHN analysis of CeH2N201 % Caled ; C :65.75, H:8.22, N : 959
% Found ;C:65.90, H:8.15 N :9.52

N-(2-Propylpentanoyl)-N'-(4-methylphenyl)urea

Three ml of 10 % sodium hydroxide solution and 3 ml of 30 %
hydrogen peroxide solution was added to a chilled solution of
155 ¢ N-(2-propylpentanayl)-N'-(4-methylphenyl)thiourea in acetone,
respectively. The mixture was kept in an ice bath for 45 minutes, then
another portion of 3 ml NaOH and 3 ml H.0- were again added. After



being left (0 stand for 45 minutes, the acetone was distilled off by
rotatory evaporator. The residue was added with 30 ml of water and
extracted with 3x30 ml of ethylacetate. The organic fraction was dried
over anhydrous sodium sulfate and then evaporated in vacuo. The
product was crystallized from aqueous ethanol to afford 116 ¢ ( 79.2 %
yield ) of white needles of N- (2 propylpentanoyl)-N'-(4-methylphenyl)
urea, melting point 90.0 - 9.0

IR 3231 cm- v N-H imide
3133 cm- v N-H amide
2980 - 2850 cme1 v C-H aliphatic
1688 e v =0 carbamoy
1600 em- v C=C aromatic
1551 em: 5N-H amide
1237 cm+ s C-N amide
816, 759 ¢m- s C-H out-of -plane
(figure 26)

H-NMR 093 pom  (eH, t,.7=7.2 Hz, CH3CH2)

(CDC1)  1.36 ppm (4H m, CH=C//2CHz-)
149 ppm - (2H, m, CHs-CH2CH2-)
167 ppm  (2H, m, CH=-CH=EG- )
2.32ppm  (3H, . P-CHY)
2.37 ppm (lH m, -CH- )

113 ppm  (2H, d,J = 8.4 Hz, aromatic )
(

741 ppm  (2H, d,J = 8.4 Hz, aromatic )



9.25 ppm (IH, br ,-NH-CO-M/-)
10.65 pom ( 1H, br ,-CO-NH-CO-)
(Figure 27-28)

C-NMR : 13.96 ppm (2

(2C.C-5, C-3")
(CDC13 2061 ppm(2

(1C

(

C.

C.C4, C-2"
20.80 ppm (1C :/~CHs)
3457 ppm(2C . C-3, C-I")
4768 ppm (1C: C-2)

124.15 ppm (2C : C-2™, C-6")
12943 ppm (2C :C-3", C-5")
13379 ppm (1C: C-4")

134.65 ppm (1C : C-I")

152.12 ppm (1C: C-2)

17911 ppm (1C: C-I)

(Figure 29)

EIMS (% relative intensity) : 276 (M+5), 205 (1), 144 (9), 133 (47), 106
(1), 91 (15), 77 (37), 65 (14), 57 (59), 43
(55), 41 (100)
(Figure 30)

CHN analysis of C1eH24N202 % Caled ; C :69.56, H : 8.70, H : 10.14
% Found ; C :69.58, H :8.62, N : 10.03
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N-(2-Propylpentanoyl)-N'-(2-inethylphenyl)thiourea

A 330 g (0.020 mole) of 2-propylpentanoyl chloride was
dropwisely added into a solution of 213 g (0.022 mole) potassium
thiocyanate in dry acetone. After completion of the addition, the mixture
was reflux for 10 minutes. Then, a solution of 2.14 g (0.020 mole) 2-
toluidine in dry acetone was added at such a rate that the solution
refluxed gently. After refluxed for 3 hour, the mixture was evaporated by
rotatory evaporator. The mixture was added with 50 ml of water and
extracted with three 30 ml portion of ethylacetate. The organic fraction
was dried over anhydrous sodium sulfate and then evaporated in vacuo.
The residue was crystallized from aqueous methanol to afford 3.86 g
(66.0 % Yield ) of pale yellow needles of N-(2-propy]pentanoyl)-N'-
phenylthiourea, melting point 167.0 - 168.0 c.

IR 3182 cm: v N-H imide

(KBr) 2990 -2871 cm-1 v C-H aliphatic
1692 M1 v c=0 amide
1535 cm: 5N-H amide
1321 cm+ 6 N-H thiourea
1247 cm: v C-N amide
560 cm1 s C-H out-of -plane
(figure 31)



'H-NMR
(cdcid

ACNMR -
(cDCly

0.95 ppm (eH, t,,7=7.3 Hz, CMs-CH2)
138 ppm (4M, m, CH=CY/-CH=-)
151 pom (2H, m, CH=CHz-CHr )
les ppm (2H, ,CHaCHx>CH2)
2.26 ppm ( IH,m, -CH-)

231 ppm (3H, ,0-CH3)

1.24 ppm ( 3H, complex , aromatic )
.74 ppm ( IH, d,,7=7.3 Hz, aromatic )
8.75 ppm ( IH,br , -NH-CS-VIT-)
1224 ppm ( IH, br ,-CO-NH-CS-)
(Figure 32-33)

1402 ppm
17.89 ppm
20.62 ppm
3467 ppm
48.18 ppm (1C: C-2)

126.09 ppm (1C : C-6")

126.34 ppm (1C : C-4™)

12755 ppm (1C; C-3")

130.70 ppm (1C : C-5")

133.13 ppm (1C : C-2")

136.21 ppm (1C : C-I")

177.81, 179.28 ppm (2C . C-2, C-I
(Figure 34)

2C :C5, C-3')
1C :o-CHs)

2C :C-4', C2")
2 :C-3, C-I"

A~ N o~ _—



EIMS (% relative intensity) : 186 (3), 149 (20), 127 (23), 106 (49), 99
(s), 72 (13), 57 (100), 41 (54)
(Figure 35)

CHN analysis of C1eHzN20, , % Caled ; C:65.75, H:8.22, N : 959
% Found ;C :65.77, H:8.08, N :9.52

N-(2-Propylpentanoyl)-N'-(2-methylphenyl)urea

Four ml of 10 % sodium hydroxide solution and 4 ml of 30 %
hydrogen peroxide solution was added to a chilled solution of 2.00 ¢ of
N-(2-propylpentanoyl)-N'-(2-methylphenyl)urea in acetone, respectively.
The mixture was kept in an ice bath for 30 minutes, then another 3 m
portion of NaOH and Hz0 > were again added. After being left to stand
for 30 minutes, acetone was distilled off by rotatory evaporator. The
residue was added with 30 ml. of water and extracted with 3 x 30 ml of
ethylacetate. The organic fraction was dried over anhydrous sodium
sulfate and then evaporated in vacuo. The product was crystallized from
aqueous ethanol to afford 1.56 g (82.5 % yield) of white needles of N-(2-

propylpentanoyl)-N'-(2-methylphenyl)urea, melting point 90.0 -91.0 .

IR 3221 em' vN-H imice

(KBr) 3135 ema v Nl amide
3000 - 2940 cm2 v C-H  aliphatic
1700 e+ v G0 carbamoy!
1616 em: v C=C aromatic



H-NMR
(CDC13

CNMR :
(CDC13

1563 em: 5N-H amide
759 em: ¢ C-H out-of -plane
(figure 36)

sH, t,,7= 7.3 Hz, Cll5

0.92 ppm -C
4H, m, CH=CT/- CH2)
lIr)
)

1.37 ppm
1.50 ppm
171 ppm
2.36 ppm
2.46 ppm
7,05 ppm
1.20 ppm

Hz)

214 m, CH=CH>-C

2H, m, CH=CH2-CH2-

3H, , 0-CH3)

IH,1U, -CH-)

1H, dt,.7=7.5, 0.9 Hz, aromatic )
2H, complex , aromatic )

8.06 ppom ( 1H, dd, 7= 8.5, 0.9 Hz, aromatic)
10.14 ppm ( 1H, brs, -NH-CO-A/T7-)
10.77pm (IH,br  -CO-NH-CO-)

(Figure 37-38)

AN AN TN AN AN AN N TN SN

1396 ppm
18.06 ppm
20.62 ppm
34.59 ppm
47190 ppm (1C :C-2)

121.25 ppm (1C : c-6™)

124.33 ppm (1C : C-4")
126.52 ppm ( 1C : C-3")
128.03 ppm(IC:C-5")

—~

2C : C-5 C-3")
0-CHy)

2C : C-4, C-2)
2 :C-3, C-")



130.35 ppm (1C.C-2")
135.76 ppm (1C : C-I")
151.92 ppm (1C : C-2)
179.08 ppm (1C : C-I)
(Figure 39)

EIMS (% relative intensity) : 276 (M+19, 144 (30), 133 (100), 107 (42),
oL (19), 79 (13), 77 (28), 72 (48), 65 (13),
o7 (80), 41 (73)
(Figure 40)

CHN analysis ofCi6H24N22 % Caled ; C :69.56, FI:8.70, N : 10.14
% Found ,C 169.64, H :s.66,N:10.15

N-(2-Propylpentanoy1)-N'-(4-nitrophenyl)thiourea

A 360 g (0.022 mole) of 2-propylpentanoyl chloride was
dropwisely added into a solution of 2.33 g (0.024 mole) potassium
thiocyanate in dry acetone. After completion of the addition, the mixture
was refluxed for 10 minutes. Then, a solution of 3.04 g (0.022 mole) 4-
nitroaniling in dry acetone was added at such a rate that the solution
refluxed gently. After 2 hours of refluxing, the mixture was evaporated
by rotatory evaporator until the residue became pasty. The mixture was
added with 50 ml of water and extracted with three 30 ml portions of
ethylacetate. The organic fraction was dried over anhydrous sodium
sulfate and then evaporated in vacuo. The product was recrystallized



from agiieous methanol to afford 4.30 g (60.5 % yield) of pale yellow
needles of N-(2-propylpentanoyl)-N'-(4-nitrophenyl)thiourea, melting
point 115.0-116.0 C.

R
(KBr)

H-NMR
(CDC1Y

3369 em' v N-H thioimide
2958 em v C-H aliphatic
1688 e v C=0) amide

1578 cm s N-H amide

1510 cm: v C-NO2zasym
1305 e v C-NO2sym
849,752 cm1 s N-H out-of-plane
(Figure 41)
0.94 ppm (eH,t,J =7.3 Hz, CHs-CH2)
1.38 ppm (4H, m, CHx-C//>CH2 )
152 ppm  (2H, m, CH=CH.-CH.- )
1.68 PPM (2H m, CH=CFIL-CH2 )
2.34 ppm (IH, ,-CH-)

g.or PPM (2H, dd,J =92, 21 Hz, aromatic
8.27 pom (2H,dd,J =92, 21 Hz, aromatic
0.16 ppm ( 1H, br , -NH-CS-A97-)

1307 ppm ( IH,br ,-CO-NH-CS-)

(Figure 42-43)

sC-NMR 13911397 ppm (2C : C-5\ C-3")

(CDCly)

20.56 ppm (2 C: C-4\ C-2")
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3455 ppm(2C:C-3',C-n

4321 ppm (1C . C-2)

12307, 123.15 ppm (2C : -2, C-6™)
12443, 12451 ppm (2C . C-3", C-5")
143.10 ppm (1C : 4)

145,07 ppm (1C : C-E)

178.16, 178.19 ppm (2C : C-2, C-I)
(Figure 44)

EIMS (% relative intensity) : 323 (M+, 7), 198 (4) 19% (1), 180 (6), 164
(2), 150 (13), 134 (8), 108 (10), 97 (7), %0
(13), 72 (18), 54 (100), 41 (76)
(Figure 45)

CHN analysis 0f C1sH2N303S: % Calcd ,C :95.73, H:6.50 N : 1300
% Found ; C :55.82, H:6.54, N : 1291

N-(2-Propylpentanoyl)-N'-(4-mtroplienyl)urea

Two ml of 10 % sodium hydroxide solution and 2 ml of 30 %
hydrogen peroxide solution was added to a chilled solution of 125
g N-(2-propylpentanoyl)-N'-(4-nitrophenyl)thiourea, respectively. The
mixture was kept in an ice hath for 30 minutes, then another portion of 2
MI.NaOH and 2 ml. Hz0- were again added. After left to stand for 30
minutes, the residue was added with 30 ml of water and extracted with
three 30-ml portions of ethylacetate. The organic fraction was driced



over anhydrous sodium sulfate and then evaporated in vacuo. The
residue was recrystallized from aqueous ethanol to afford 0.68 ¢ (57.28
% yield) of yellow needle of N-(2-propylpentanoyl)-N'-(4-nitrophenyl)
urea, melting point 140.0 - 1415 ec.

IR : 3220 cm' v N-11imide
3147 em' v N-H amide
3000 - 2850 cm-1 v C-H aliphatic
1697 cm' v c=0 amide
1600 cm' v c=c aromatic
1513 cm' v C-NOzasym
131 dil" v C-NO2sym
184 cn2 § C-H out-of-plane
(Figure 46)

oH, t,./= 7.3 HZ, chs-cuz
4H, ni, CH=C//>CH=-)
1.54 ppm 2H M, chs-cuz-che- )
L0 ppm  (2H, m, CHs'CHchz )

'H-NMR~ 0.95 ppm
(
(
(
240 ppm (1H M, cn-
(
(
(

cociz)  1.38 ppm

7L ppm (2H, dd,/= 92 2.1 Hz, aromatic )
8.23 ppm (2H, dd,/=9.2, 21 Hz, aromatic )
9.35ppm  (IH br ,-NH-CO-V/7-)

1124 ppm ( HH, br , -CO-MY-CO- )

(Figure 47-43)
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LC-NMR : 1394 ppm (2C :
(CDC13  20.64 ppm (=C
3451 ppm

5 C-3)
4, C-")
-3, C-I")
C2)

143,74 ppm (1C
151.74 ppm (1C :
179.3L ppm (1C
(Figure 49)

EIMS (% relative intersity) : 307 (M+4), 261 (2), 236 (2), 180 (2), 165
(s), 148 (3), 134 (16), 108 (11), 99 (7), &
(41), 72 (28), 57 (64), 41 (100)
(figure 50)

CHN analysis of C1sHzN=04 % Caled ¢ :58.63, H:6.84, N : 1368
% Found ¢ :58.60, H:6.93 N : 13.72

N-(2-Propylpentanoyl)-N'-(4-pyridinyl)urea

A 250 ¢ (0.015 mole) of 2-propylpentanoyl chloride and 4
drops of stannic chloride (SxCla) was dropwisely added to a suspension
of 1.38 ¢ (0.017 mole) potassium cyanate in dry dioxane, respectively.
The mixture was heated at 120°c for 7 hours, and then added to a



suspension of 4-animopyridine in dry dioxane. After stirred for half an
hour, 50 ml of water was added to the mixture and extracted with
chloroform.  The organic fraction was dried over anhydrous —sodium
sulfate and then evaporated in vacuo. The residug was recrystallized
from ethyl acetate to afford a 1.24 g (31.4 % yield ) of clear, cubic-like
crystals of N-(2-propylpentanoly)-N'-(4-pyridinyl)urea, melting point
153.0-1545 c.

IR 3228 em v N-H imige

(KBr) . 3148 cm: v N-H amide
2962 - 2810 cm: v C-H aliphatic
1734 em: v C=0 carbamoyl
1683 ems Ve=0 amide
1585 Gll: v C=C pyridine
1385 em+ e C-H aliphatic
(Figure 51)

'H-NMR: 0.94 pom (sH,t,,7=7.3 Hz, C7T7rCH2-CH2)

(CDCI3) 137 pom (4H, m, CH=-C//=CHz)

152 ppm (2H, m, CH=CH=-C//=)

. 70 ppm (2H, m, CH=CH.-CH2)

243 ppm (1H, m, -CH-)

749 pom (2H, dd,./ 58 15 Hz, aromatic)
8.52 ppm (2H, d,.7=5.8 Hz, aromatic)

9.73 ppm (IH, br , NH-CO-NIT-)

1. 06 ppm (IH, br , CO-A7/-CO)
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(Figure 52-53)

IC-NMR ;1393 ppm (2C . C-5', C-3")
(CDCLI) 20,60 ppm (2C : C-4', C-2")
3452 ppm (2C : C-3, C-I")
4786 ppm(IC: C-2)
1 1416 ppm (2C : C-3", C-5")
14458 ppm (2C : C-4")
15044 ppm (1C :C-2", C-6")
152.95 ppm (1C : C-2)
179.38 ppm (1C: C-I')
(Figure 54)

EIMS (% relative intensity) : 186 (1), 170 (2), 144 (10), 127 (31), 120
(34), 114 (8), 100 (37), 98 (35), %4 (15),
72 (100), 65 (13),57 (30), 41 (74)
(Figure 55)

CHN anaylsis of C4H2N3)2 % Caled C :63.88, H:7.98, N : 1597
% Found C:63.92, H:8.15, N : 15.70



Figure 11 The DR spectrum (KBr) of N-(2-propylpentanoyl)-N'-phenylthiourea

to



LVTI-IH

Figure 12. The 500 MHz "H-NMR spectrum of N-(2-propylpentanoyl)-N'-
phenylthiourea in cocis
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Figure 13. The 500 MHz 'H-NMR spectrum of of N-(2 -propylpentanoyl)-N'-
phenylthiourea in cocis (Enlarged scale)
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Figure 13.(Cont.) The 500 MHz 'H-NMR spectrum of of N-(2 -propylpentanoyl)-N'
phenylthiourea in cocis (Enlarged scale) on



Figure 14. The 500 MHz 13C-NMR spectrum of N-(2-propylpentanoyl)-N'-
phenylthiourea in cocis
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Figure 15 . The EIMS spectrum of N-(2-propylpentanoyl)-N'-phenylthiourea
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Figure 16. The IR spectrum (KBr) of N-(2-propylpentanoyl)-N'-phenylurea



Figure 17. The 500 MHz "H-NMR spectrum of N-(2 -propylpentanoyl)-N'-phenylurea

m CDCI3
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Figure 18. The 500 MHz 'H-NMR spectrum of of N-(=-propylpentanoyl)-N -
phenylurea in CDCls (Enlarged scale)
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Figure 18.(Cont.) The 500 MHz ‘H-NMR spectrum of of N-(2-propylpentanoyl)-N'-
phenylurea in cocis (Enlarged scale)
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Figure 19. The 500 MHz 13C-NMR spectrum of N-(2 -propylpentanoyl)-N'-phenylurea
m CDCls
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Figure 20. The EIMS spectrum of N-(2-propylpentanoyl)-N'-phenylurea
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Figure 21. Tﬂ_e LR spectrum (KBr) of N-(2-propylpentanoyl)-N'-(4-methylphenyl)
thiourea
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Figure 22. The 500 MHz 'H-NMR spectrum of N-(2-propylpentanoyl)-N'-(4-
methylphenyl)thiourea in CDCls
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Figure 23, The 500 MHz "H-NMR spectrum of of N-(2-propylpentanoyl)-N'-(4-
methylphenyl)thiourea in cocis (Enlarged scale)
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Figure 23.(Cont.) The 500 MHz H-NMR spectrum of ofN-((jZ-propyIpentanoyl)-N'-(4
methylphenyl)thiourea in'cocis (Enlarged scale)
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Figure 24. The 500 MHz 13C-NMR spectrum of N-(2-propylpentanoyl)-N'-(4-
methylphenyl)thiourea in cocis
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Figure 25. The EIMS spectrum of N-(2-propylpentanoyl)-N'-(4-methylphenyl)thiourea



Figure 26. The R spectrum (KBr) of N-(2-propylpentanoyl)-N'-(4-methylphenyl)urea



Figure 27. The 500 MHz 'H-NMR spectrum of N-(2-propylpentanoyl)-N"-(4-
methylphenyl)urea in cocis
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Figure .28 The 500 MHz '"H-NMR spectrum of of N-(2-propylpentanoyl)-N'-(4-
methylphenyl)urea m cocis (Edarged scale)
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Figure 28.(Cont.) The 500 MHz IH-NMR spectrum of of N-(2-propylpentanoyl)-N'-(4
methylphenyl)urea in CDCLs (Enlarged scale)



Figure 29. The 500 MHz I:C-NMR spectrum of N-(2-propylpentanoyl)-N'-(4-
methylphenyljurea in CDCT
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Figure 30. The EIMS spectrum of N-(2-propylpentanoyl)-N'--(4-methylphenyl)urea
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Figure 31. The IR spectrum (KBr) of N-(2-propylpentanoyl)-N'-(2-methylphenyl)
thiourea
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Figure 32. The 500 MHz 'H-NM I spectrum of N-(2-propylpentanoyl)-N'-(2-
methylphenyl)thiourea in CDCls
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Figure 33. The 500 MHz "H-NMR spectrum of of N-(2-propylpentanoyl)-N"-(2-
methylphenyl)thiourea in cocis (Enlarged scale)
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Figure 33.(Cont.) The 500 MHz !H-NMR spectrum ofofN-((jz-propylpentanoyl)-N'-(Z-
methylphenyl)thiourea in CDCls (Eniarged scale)



Figure 34, The 500 MHz 1sC-NMR spectrum of N-(2-propylpentanoyl)-N'-(2-
methy]phenyl)thiourea in CDCI3



Background_Subtract C\SATURNSDATAILUT3 Date: 03/17/97 13:19:09
g\om ent: %Il DBSMS 0.25MVIDX30M

uerage of: 366 t0 370 Inus: 338 t0 342 100v: = 11271

100V: 57

Figure 35. The ELMS spectrum of N-(2-propylpentanoyl)-N'-(2-methylphenyl)thiourea



2

0

28

2

P

22

20

16

1

00 3000 2000 1500 1000 500 4000
ol

igure 36. The m spectrum (KBr) of N-(2-propylpentanoyl)-N'-(2-methylphenyl)urea

K)
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Figure 37. The 500 MHz ‘H-NMR spectrum of N-(2-propylpentanoyl)-N'-(2-
methylphenyl)urea in cocis



Figure 38. The 500 MHz *H-NMR spectrum of of N-(2-propylpentanoyl)-N'-(2-
methylphenyl)urea in cocis (Enlarged scale)
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Figure 38.(Cont.) The 500 MHz 'H-NMR spectrum of of N-(2-propylpentanoyl)-N'-(2-
methylphenyl)urea m cocis (Enlarged scaIeS)



LVU3-13C

47.898

PRI Y | F N
OB T 6EUBLLNDBTHESEBRAD 205 | 1] anns 31,1'1/,3

a , P

" "!

1800 179.5 179.0 1785 153 152 151 150 149 148 147 146 145 144 143 142 141 140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121

Figure 39.  The 500 MHz 1C-NMR spectrum of N-(2-propylpentanoyl)-N'-(2-
methylphenyl)urea in cocia
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Figure 40. The EEMS spectrum of N-(2-propylpentanoyl)-N'-(2-methylphenyl)urea



Figure 41. TtﬂieOErR;gpectrum (KBr) of N-(2-propylpentanoyl)-N'-(4-nitrophenyl)



UVT4-1H

Figure 42, The 500 MHz "H-NMR spectrum of N-(2-propylpentanoyl)-N'-(4-
mtrophenyl)thiourea in cDCI3
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Figure 43.  The 500 MHz 'H-NMR spectrum of N-((jZ-propyIpentanoyl)-N‘-(4
nitrophenyl)thiourea in cocis (Enlarged scale)
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Figure 43.(Cont.) The 500 MHz "H-NMR spectrum of ofN-(Z-Propylpentanoyl)-N'-(Z-
mtrophenyl)thiourea in cocis (Enlarged scale)
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Figure 44, The 500 MHz 1C-NMR spectrum of N-(2-propylpentanoyl)-N'-(4-
nitrophenyl)thiourea in CDCF
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Figure 45. The ELMS spectrum of N-(2-propylpentanoyl)-N'-(4-nitrophenyl)thiourea
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Figure 46. The IR spectrum (KBr) of N-(2-propylpentanoyl)-N'-(4-mtrophenyl)urea
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Figure 47. The 500 MHz "H-NMR spectrum of N-(2-propylpentanoyl)-N'-(4-
mtrophenyl)urea in CDCls
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Figure 48.  The 500 MHz 'H-NMR spectrum of of N-(2-propvipentanoyl)-N-(4-
nitrophenyl)urea in CDCT (Enlarged scale)
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Figure 48.(Cont.) The 500 MFiz ‘H-NMR spectrum of of N-(2-propylpentanoyl)-N"-(4-
nitrophenyl)urea in coci3 (Enlarged scale)
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Figure 49.  The 500 MHz 1C-NMR spectrum of N-(2-propylpentanoyl)-N'-(4-
mtrophenyl)urea in cocis
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Figure 50. The ELMS spectrum of N-(2-propylpentanoyl)-N'-(4-nitrophenyl)urea



Figure 51 The IR spectrum (KBr) of N-(2-propylpentanoyl)-N'-(4-pyridinyl)urea
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Figure 52. The 500 MHz JH-NMR spectrum of N(2-propylpentanoyl)-N'-(4
pyridinyl)urea in cocis



Figure 53.

The 500 MHz 'H-NMR spectrum of N(2-propylpentanoyl)-N'-(4
pyridinyljurea in cocis (Enlarged scale)
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Figure 54, The 500 MHz ,sC-NMR spectrum of N-(2-propylpentanoyl)-N'-(4-
pyridmyl)urea in CDCls
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Figure 55. The EIMS spectrum of N-(2-propylpentanoyl)-N'-(4-pyndmyl)urea
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