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ABSTRACT

The synthesis of 4-isobutylhydrotropoylamino acids (12-17), dipeptide methyl ester (18-71), dipeptide (72-125)
and their corresponding hydrazides (126-179) is described. All the synthesized compounds were found to be active

against some of the tested micro organisms and fungi.

INTRODUCTION

Recently the synthesis of many substituted nitro,
amino and ha ophthal oylamino acid and peptide De-
rivativeswasreportedi*4, All these compoundswere
found to possesspecific antimicrobia activity!™4, This
promoted me to synthesis some 4-
isobutylhydrotropoylamino acids, dipeptidemethyl es-
ter, dipeptideand hydrazides.

EXPERIMENTAL

Méting pointsareuncorrected and determined us-
ing electrothermal melting point apparatus “SMPI”.
Purity of compoundswas checked by Thinlayer chro-
matography “TLC” on plastic sheets silica gel-60-
“Merek” and developed with benzene-ethyl acetate
(3:1) usingiodine-KI (20%) solution asspraying agent.
Benzidine, ninhydrin, hydroxameate, and Slver nitratetests
were used for detection reactions. Theinfrared “IR”
Spectraweretaken in KBr on Berkin elmar IR 5300
spectrometer. UV and visible spectrawere measured
on Shimadzu UV 160 spectrometer. The mass spectra
weretaken on GC M S-QP 1000 mass spectrometer
at 70 ev. Elemental anaysieswere carried out in mi-
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croandytica Research Center, Faculty of Science, Cairo

Univergity. Optica rotations [a ]20 weremeasuredin

D
Bellingham-Stanley polarimeter with 1 dmtube, C=5
inDMF,

Biological activitieswere measuredin Botany and
Microbiology department.

General procedure for synthesisof 4-
isobutylhydrotropoylaminoAcid derivatives (12-
17)

Theaminoacid (0.001 mole) wasdissolvedin IN-
NaOH, and the solution cooled to (10 °C) (solution
A). 4-isobutylhydrotropoyl acid chloride (11)
[0.01mol€e] wasdissolved in benzene (solution B). So-
lution (A) was gradually added during 75 mins. with
dtirringto solution (B). Thetemperatureof thereaction
mixturewaskept at (10 °C) until complete addition,
and thereaction mixturestirred for further threehrs. at
room temperature. The benzene layer was separated
out, and the aqueouslayer acidified with 2N-HCI to
pH =5. The crude compound (12-17) was filtered,
washed with cold water and recrystallized from —wa-
ter.

The IR spectrum of compounds (12-17) in KBr
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] Elemental analysis %

Col31pd. X Y('Jeld MP. Re [OL] %O Nllzglrerﬁlljjllzr Calculated/Found
o. % °C * (MW) c " N
12 GLy 90 85-87  0.50 - CisHNO; 68.44 7.98 532
(263) 68.49 7.99 538

13 B-Ala 95 80-82 0.66 - CisH2sNO; 69.31 830 5.05
(277) 69.35 838 5.10

14 DL-va 88 89-91 0.86 - CisH2/NO; 7081 885 458
(305) 7086 590 4.65

15 DL-Leu 75 95-97  0.66 - CioH20NO;5 7147 910 4.38
(319) 7155 915 4.42

16 DL-Phe 90 67-69 0.75 - CaHaNO; 7478 764 3.96
(353) 7482 770 4.02

17 DL-Met 90 72-74  0.85 - CisHNOsS 6409 801 4.15
(337) 64.13 806 4.20

18 Gly-Gly-OMe 80 10810 0.27 - CigHxN,O, 6476 7.78 8.38
(334) 6480 7.82 949

19 GLy-p-Ala-OMe 75 11315 0.74 - CioHxN,O, 6551 804 8.04
(348) 6566 810 8.10

20 GLy-DL-Ala-OMe 53  110-12 0.80 - CioHxN,O, 6551 804 8.04
(348) 6566 810 8.10

21 GLy- L-vVa-OMe 65 11820 0.71 +158 CxHuN,O,  67.02 851 7.44
(376) 6710 858 7.50

22 Gly-DL-Va-OMe 70 11517 0.75 - CigHxN,O, 67.02 851 7.44
(376) 67.10 858 7.50

23 Gly-DL-Leu-OMe 80 12527 0.70 - C22I(-|33$gl)204 g;:?g g;é ;g
24 GLy-DL-Phe-OMe 60  135-37 0.58 - CxHuN,O, 7075 754  6.60
(424) 7083 7.62 6.65

25 GLy-DL-Ser-OMe 55  136-38 0.75 - CioHxN,O, 6263 769 7.69
(364) 6270 774 7.75

26 GLy-DL-Met-OMe 63 126-28 0.66 - CxuH:N,0,S 6176 765 6.86
(408) 61.78 7.68 6.99

27 B-Ala-GLy-OMe 80 13941 050 - CioHxN,O, 65.51 804 8.04
(348) 6558 810 8.0

28 B-Ala- B -ALa-OMe 80 14042 0.75 - CxoH3N,O, 6629 828 7.73
(362) 6635 832 7.85

29 B -Ala- DL-ALa-OMe 80  136-38 0.59 - CxHxN,O, 6629 828 7.73
(362) 66.35 832 7.85

30 B- Ala-L-Val -OMe 52 12830 0.50 +210 CpHuN,O, 6268 646 6.96
(390) 62.79 658 7.10

31 B -Ala- DL-Va -OMe 74 212-14 0.93 - CxHuN,O, 6268 646 6.96
(390) 6279 658 7.10

32 B -Ala-DL-Leu -OMe 60  152-54 0.95 - CxHsxN,O, 6831 891 6.93
(404) 68.38 895 6.99

33 B-Ala-DL-Phe -OMe 83  156-58 0.82 - CxHx:N,O,  71.23 793 6.39
(438) 7130 800 6.45
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. M olecular Elemental analysis %
Col\rlnpd. X Y(|)e|d MP. R [a] 20 Formula Calculated/Found
0. Yo °C D «
(MW) C H N
34 B-Ala-DL-Ser -OMe 65 148-50 0.67 - CoH3oN»Os 66.66 793 7.40
(378) 6349 799 7.45
35 B-Ala-DL-Met -OMe 55 160-62 0.70 - CxrHNO,S  62.55 8.05 6.63
(422) 6260 810 6.70
36 DL-Va-Gly-OMe 80 149-51 0.82 - C,1HNLO, 67.02 851 744
(376) 6710 860 750
37 DL-Va-B-Ala-OMe 85 155-57 0.56 - CoHuNLO, 67.69 871 7.17
(390) 6775 875 7.25
38 DL-Va-DL- AlaOMe 70 150-52 0.94 - CoHuN,O, 67.69 871 7.17
(390) 6775 875 7.25
39 DL-Va-L-Va-OMe 68 125-27 0.50 +215 Cy4H3gN,O4 68.89 9.09 6.69
(418) 6895 915 6.75
40 DL-Va-DL-Va-OMe 72 129-31 0.92 - Ca4H3N204 68.89 9.09 6.69
(418) 6895 915 6.75
41 DL-Va-DL-Leu-OMe 80 13436 .800 - CxHioN,O, 6944 925 648
(432) 6950 930 6.54
42 DL-Va-DL-Phe-OMe 75 12830 0.36 - CxHxN,O, 7210 815 6.00
(466) 7215 820 6.10
43 DL-Va-DL-Ser-OMe 72 132-34 0.93 - CoHuN,O, 65.02 6.89 6.89
(406) 6510 695 6.95
44 DL-Va-DL-Met-OMe 82 15456 0.87 - CuHxN,O, 640 844 622
(450) 6410 849 628
45 DL-Leu-Gly-OMe 75 160-62 0.75 - CyoHauNLO4 67.69 871 717
(390) 67.75 8.75 7.25
46 DL-Leu- p-AlaOMe 80 15860 0.66 - CxHzN,O, 6831 891 693
(404) 68.38 899  6.99
47 DL-Leu-DL-Ala-OMe 7075 166-68 0.84 - Co3H3sN>O4 68.31 891 6.93
(404) 68.38 899  6.99
48 DL-LeuL-Va-OMe 60  142-44 060  +310 CxHioN,O, 6944 9.25 648
(432) 6950 930 655
49 DL-Leu-DL-Va-OMe 75 15456 0.82 - CxHoN,O, 6944 9.25 648
(432) 6950 930 655
50 DL-Leu-DL-Leu-OMe 82 148-50 0.46 - CosHz9N-O4 70.42 880 648
(443) 7048 885 654
51 DL-Leu-DL-Phe-OMe 68 160-62 083 - CooH4oN»O4 72.50 833 583
(480) 7255 840 590
52 DL-Leu-DL-Ser-OMe 74 195-97 0.92 - Coy3H3sN>O4 65.87 835 583
(419) 65.93 8.40 5.90
53 DL-Leu-DL-Met-OMe 65 180-82 0.78 - CxsHioNO,S  64.65 8.62 6.03
(464) 64.70 867 6.09
54 DL-Phe-Gly -OMe 58 157-59 0.65 - CosH2oN-O4 70.75 754  6.60
(424) 70.85 7.60 6.65
55 DL-Phe-B-Ala-OMe 70 158-60 0.70 - CosH24N>O4 71.23 7.76  6.39
(438) 7130 780 645
56 DL-Phe-DL-Ala-OMe 75 160-62 0.64 - CosHuN-O, 71.23 7.76 6.39
(438) 7130 780 6.45
57 DL-Phe-L-Val -OMe 68 17577 0.65 +250 CgH3zsN-O, 72.10 815 6.00
(466) 7215 820 6.10
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Compd. X Yield M.P. 20 Formula Calculated/Found

No. % oC Re  [a]p, (MW) c H N
58 DL-Phe-DL_Val -OMe 84 17577 0.85 - CygH3zsN,O4 72.10 8.15 6.00
(466) 7215 820 6.10
59 DL-Phe-DL-Leu-OMe 65 190-92 0.90 - CuoH4oN,O4 72.50 833 583
(480) 72.55 8.40 5.90
60 DL-Phe-DL-Phe-OMe 90 204-06 0.75 - CaoHzgN-Oy 74.70 7.39 5.44
(514) 74.75 575 549
61 DL-Phe-DL-Ser -OMe 68 212-14 0.72 - CosHz4N-O4 68.72 7.48 6.16
(454) 68.75 754 6.22
62 DL-Phe-DL-Met- OMe 58 213-15 0.65 - CogH3sN,O4S 72.10 8.15 6.00
(466) 72.15 8.20 6.08
63 DL-Met-Gly-OMe 48 162-64 0.40 - CyH3N0O4S 61.76 7.84 6.86
(408) 61.80 7.94 6.94
64 DL-Met -B-Ala-OMe 67 147-49 0.65 - CxHaN,04S 60.00 5.55 6.63
(422) 62.55 8.05 6.68
65 DL-Met-DL-Ala-OMe 70 149-51 0.49 - CxHaN,04S 60.00 5.55 6.63
(422) 62.55 8.05 6.68
66 DL-Met-L-Va-OMe 42 201-03 040  +280  CuHxN,O,S 6400 844 622
(450) 6405 850 6.30
67 DL-Met-DL-Val-OMe 64 203-05 0.83 - Cy4H3zsN>04S 64.00 844 6.22
(450) 6405 850 6.30
68 DL-Met-DL-Leu-OMe 50 137-39 0.85 - CxsHiN,O4S; 64.65 862 6.03
(464) 6355 868 6.10
69 DL-Met-DL-Phe-OMe 73 223-25 0.72 - CugH3sN>04S 67.46 7.63 5.62
(498) 6755 770 5.70
70 DL-Met-DL-Ser-OMe 55 202-04 0.57 - CoHuNLOsS 60.27 7.76 6.39
(438) 6035 7.80 645
71 DL-Met-Met -OMe 45 222-24  0.60 - C,o4HzgN,O4S 59.75 7.88 5.80
(482) 59085 794 595
72 Gly-Gly 65 156-58 0.59 - C17HuN,O4 63.75 750 875
(320) 6380 755 8.80
73 GLy-B-Ala 80 163-65 0.84 - C1gHosN,O4 64.67 7.78 8.38
(334) 6475 785 845
74 GLy-DL-Ala 85 162-64 0.68 - C1gHosN,O4 64.67 7.78 8.38
(334) 6475 7.85 845
75 GLy-L-Vad 68 174-76  0.50 +160 CooHz0N2O04 66.29 8.28 7.73
(362) 66.35 8.35 7.80
76 GLy-DL-Va 78 175-77 0.84 - CooHz0N2O04 66.29 8.28 7.73
(362) 66.35 8.35 7.80
77 Gly-DL-Leu 65 140-42 0.86 - Co1H2N-0, 67.02 851 7.44
(376) 76.10 8.59 7.50
78 GLy-DL-Phe 85 182-84 0.73 - CuHxN,0O, 7024 731 682
(410) 70.30 7.38 6.90
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79 GLy-DL-Ser 70 176-78 0.76 - Ci1gH26N04 61.71 7.42 8.00
(350) 61.79 7.49 8.07
80 GLy-DL-Met 60 195-97 0.79 - CoH3N20, 60.91 7.61 7.10
(394) 60.96 7.69 7.15
8l B-Ala-GLy 53 164-66  0.55 - CigH26N20, 64.67 7.78 8.38
(334) 64.73 7.83 8.43
82 B-Ala B -ALa 72 19295 065 - CiHxN,O, 6551 804 804
(348) 6556 810 810
83 B-AlaDL-ALa 75 19496 054 ; CiHxN,O, 6551 804 804
(348) 6556 810 810
84 B- Ala- L-Val 47 21517 055  +340 CuHuN,O; 6702 851 696
(376) 6710 860 7.44
85 B -Ala- DL-Vad 69 212-14  0.80 - CxH32N04 67.02 8.51 6.96
(376) 6710 860 7.44
86 B -Ala-DL-Leu 55 149-51 0.85 - CoH34NO4 67.69 8.71 7.17
(390) 6775 876 7.20
87 B-Ala-DL-Phe 78 221-23 0.60 - CasH3oN0, 70.75 7.54 6.60
(424) 7081 760 668
88 B-Ala-DL-Ser 60 154-56  0.67 - C1oH25N05 62.63 7.69 7.69
(364) 6268 775 7.76
89 B-Ala-DL-Met 53 184-86 0.50 - CxH3N20, 61.76 7.84 6.86
(408) 61.85 7.90 6.90
90 DL-Va-Gly 73 158-60 0.75 - CoH3N20, 66.29 8.28 7.73
(362) 66.35 8.35 7.88
91 DL-Va-B-Ala 76 222-24  0.60 - CxH3N20, 67.02 8.51 7.44
(376) 67.10 8.60 7.50
92 DL-Va-DL-Ala 48 21517 052 - CuHuN,O, 6702 851  7.44
(376) 67.10 8.60 7.50
93  DL-va-L-va 70 13537 093  +230 ChuHaN,O; 6831 891 693
(404) 68.38 8.99 7.10
94 DL-Va-DL-Vad 60 134-36 094 - CasH3sNO4 68.31 8.91 6.93
(404) 6838 899 7.10
95 DL-Va-DL-Leu 79 138-40 0.83 - Co4H3sN04 68.89 9.09 6.93
(418) 6895 915 7.10
96 DL-Val-DL-Phe 61 155-57 0.78 - Co7H3sN04 71.68 7.96 6.19
(452) 7175 805 625
97 DL-Va-DL-Ser 51 200-02 0.72 - CxH3N,Os 64.28 8.16 7.14
(392) 6435 822 720
98 DL-Va-DL-Met 54 203-05 054 - CxH3eN204S 63.30 8.25 6.42
(436) 6338 834 648
99 DL-Leu-Gly 85 160-62 0.70 - CxH3N20, 67.02 8.71 7.44
(376) 67.08 8.79 7.55
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Colilnpd. X Y(')eld MP. R [a] %O Nllzglreﬁljjllzr Calculated/Found
0. % °C *
(MW) C H N

100 DL-Leu- B -Ala 89 178-80 0.54 - CH34NO, 67.69 8.71 7.17
(390) 67.75 8.80 7.25
101 DL-Leu-DL-Ala 50  180-82 0.45 - CyHaN,O, 6769 871 717
(390) 67.75 880  7.25
102 DL-LeuL-Va 70 146-48 0.88 +180 Cy4H3sN0, 68.89  9.09 6.69
(418) 68.95 9.15 6.75
103 DL-Leu-DL-Vad 54 148-50 0.90 - Cy4H3sN,04 68.89 9.09 6.69
(418) 68.95 915 6.75
104 DL-Leu-DL-Leu 76 157-59  0.77 - CasH37N0, 69.93 8.62 6.52
(429) 69.99 8.69 6.62
105 DL-Leu-DL-Phe 60 207-09 0.62 - CzgH3sN,04 72.10 8.15 6.00
(466) 7215 820  6.10
106 DL-Leu-DL-Ser 53 200-02 0.65 - C2H33N0, 65.18 8.14 6.91
(405) 65.25 8.20 7.03
107 DL-Leu-DL-Met 70 201-03 0.76 - Cy4H3sN,O4S 64.00 8.44 6.22
(450) 6405 850 6.8
108 DL-Phe-Gly 65 145-47  0.77 - C24H30N0, 70.24 7.31 6.82
(410) 70.30 7.38 6.88
109 DL-Phe-B-Ala 75 165-67 0.61 - CysH3N,0, 70.75 7.54 6.60
(424) 7080 7.60  6.66
110 DL-Phe-DL-Ala 80 168-70 048 - CasH3:N0, 70.75 7.54 6.60
(424) 70.80 7.60 6.66
111 DL-Phe-L-Va 85 180-82 0.90 +270 Cy7H36N04 71.68 7.96 6.19
(452) 7175 799 625
112 DL-Phe-DL_Val 65 180-82 051 - Cu7H36N0, 71.68 7.96 6.19
(452) 71.75 7.99 6.25

113 DL-Phe-DL-Leu 75 210-12 031 - CzgH3sN04 72.10 5.55 15.55
(466) 7215 815  6.00
114 DL-Phe-DL-Phe 75 212-14 031 - C31H36N0, 74.40 7.20 5.60
(500) 74.50 7.30 5.65
115 DL-Phe-DL-Ser 70 205-07 042 - CusH3N,05 74.40 1.27 6.36
(440) 7445 732  6.40
116 DL-Phe-DL-Met 73 220-22 0.66 - Cu7H36N0, 71.68 7.96 6.19
(452) 71.75 8.01 6.25
117 DL-Met-Gly 73 182-84 0.71 - C0H3oN0,4S 61.91 7.61 7.10
(394) 61.99 7.66  7.15
118 DL-Met -B-Ala 67 21517 0.71 - C21H3N,0,S 61.76 7.84 6.86
(408) 61.80 7.90 6.90
119 DL-Met-DL-Ala 77 229-31 0.55 - CyHN0O,4S 61.76 7.84 6.86
(408) 61.80 7.90 6.90
120 DL-Met-L-Val 82 217-19 042 +160 Ca3H36N0,S 63.30 825 6.42
(436) 6335 830 650
121 DL-Met-DL-Va 87 224-26  0.84 - Ca3H3sNO4S 63.30 8.25 6.42
(436) 63.35 8.30 6.50
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Colilnpd. X Y('Jeld MP. Re [ %O Nllzglrerﬁlljjllzr Calculated/Found

0. % °C *

(MW) C H N
122 DL-Met-DL-Leu 67 229-31 045 - CauH3sN20,S  64.00 8.44 6.22
(450) 64.08 850 6.28
123 DL-Met-DL-Phe 57 218-20 0.44 - CyH3N0,S  66.94 7.43 5.78
(484) 66.99 748 583
124 DL-Met-DL-Ser 77 226-28 0.45 - CxnHN0sS 5943 7.54 6.60
(424) 5948 760 6.65
125 DL-Met-DL-Met 72 205-07 0.56 - CxH3N04S,  58.97  7.69 5.98
(468) 5899 775 6.09
126 Gly-Gly-N,Hj 80 182-84 0.60 - Ci7H26N4O5 61.07 7.78 16.76
(334) 6115 785 16.80
127 GLy-B-Ala-N;H3 74 215-17 0.60 - CigH2sN4O5 62.06 8.04 16.09
(348) 6210 810 16.15
128 GLy-DL-Ala-N;Hs 76 219-21 0.55 - CigH2sN4O5 62.06 8.04 16.09
(348) 6210 810 16.15
129 GLy- L-Val-N;H; 81 217-19 0.54 +320 CyoH32N4O5 6382 851 14.89
(376) 63.89 859 1495
130 GLy-DL-Val-N;Hs 80 219-21 0.83 - CyoH32N4O5 6382 851 14.89
(376) 63.89 859 1495
131 Gly-DL-Leu-N,H3 55 229-31 054 - Cx1Hz4N4O5 6461 871 1435
(390) 64.68 875 14.40
132 GLy-DL-Phe-N_H3 54 215-17 0.35 - C24H3:N4O5 6792 7.69 13.20
(424) 67.99 775 13.30
133 GLy-DL-Ser-NzH3 50 222-24 040 - CigH2sN4Os 5934 7.69 15.38
(364) 5040 7.76 15.45
134 GLy-DL-Met-N;H; 79 20810 048 - CoHs:N4OsS 5882 7.84 13.72
(408) 5894 793 13.78
135 B —Ala-Gly-N;H; 64  186-88 0.61 - CisHN4O; 6206 8.04 16.09
(348) 62.10 810 16.15
136 B-Ala- B -ALa-NyH; 58  227-29 061 - CioHN4O; 6298 828 15.46
(362) 6299 835 1555
137 p—Ala- DL-ALa-N;H3 68 22830 045 - CioH3N4O; 6298 828 15.46
(362) 6299 835 1555
138 B- Ala- L-Val -N;H3 63 226-28 0.32 +250 C1H3uN4O5 6461 871 1435
(390) 64.70 8.80 14.40
139 B —Ala-DL-Val -N,H; 68 224-26  0.74 - Co1HuN4O5 6461 871 1435
(390) 64.70 8.80 14.40
140 B -Ala-DL-Leu -N;H; 58  229-31 0.35 - CxHxN4O, 6534 891 13.86
(404) 6540 999 13.90
141 B-Ala-DL-Phe -N;H; 48 218-20 0.35 - CsH3aN4O5 6849 7.76 12.78
(438) 6855 7.80 12.83
142 B-Ala-DL-Ser -N,H; 67  226-28 055 - CioHxN4O, 6031  7.93 1481
(378) 60.38 7.99 14.89
143 B-Ala-DL-Met -NoH; 63 20507 0.66 - CxnHaN,OsS  59.71 805 13.27
(422) 59.86 814 13.35
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Compd. Yied M.P. oo Molecular _Elemental analyssd
No. X % oc Re  .[alp Formula Calculated/Found
(MW) C H N

144 DL-Val-Gly-NyH3 56 190-92 0.61 - CxoH32N4O5 63.82 851 1489

(376) 63.88 860 14.95

145 DL-Val-B-Ala-N,H3 50 219-21 0.72 - Co1HauN4O3 6461 871 14.35

(391) 6470 878 14.40

146 DL-Va-DL- Ala-NyH3 60 221-23 0.60 - Co1HauN4O3 6461 871 14.35

(391) 6470 878 14.40

147  DL-Va-L-Va-N,H; 65 227-29 042  +180  CuHxNO; 6602 909  13.39

(418) 66.10 9.15 1345

148 DL-Va-DL-Va-N,H, 70 22931 0.80 - CxHaNOs 6602 909 13.39

(418) 66.10 9.15 1345

149 DL-Val-DL-Leu-N;H3 50 233-35 0.63 - Co4H40N4O3 66.66 9.25 12.96

(432) 6670 930 1305

150 DL-Val-DL-Phe-N,H3 40 228-30 0.35 - Co7H3sN4O5 69.52 815 1201

(466) 6958 820 12.10

151 DL-Val-DL-Ser-N,H; 60 235-37 042 - CxH34N4O4 62.06 837 13.29

(406) 6215 845 1335

152 DL-Val-DL-Meth-N,H3 55 213-15 0.33 - CxHasN4OsS 6133 844 1244

(450) 6138 850 1250

153 DL-Leu-Gly-N,H; 64 194-96 0.70 - Co1HauN4O3 6461 871 14.35

(390) 6470 880 14.40

154 DL-Leu- B —Ala-NyH3 50 210-12 0.72 - CxoH3sN4O3 65.34 891 13.86

(404) 6540 899 13.95

155 DL-Leu-DL-Ala-NoH3 55 213-15 054 - CxoH3sN4O3 65.34 891 13.86

(404) 6540 899 13.95

156  DL-LeuL-Val-N,Hs 65 221-23 041  +218  CuHuNO; 6666 925 12.96

(432) 66.70 935 13.05

157  DL-Leu-DL-Val-N,Hs 73 22426 084 - CuHiNOs 6666 925 12.96

(432) 6670 935 1305

158 DL-Leu-DL-Leu-N,H3 54 235-37 044 - CasH3zgN4O5 67.72 880 12.64

(443) 67.79 889 12.70

159 DL-Leu-DL-Phe-N,H3 45 240-42 043 - CagH4oN4O5 70.00 833 11.66

(480) 7005 840 1170

160 DL-Leu-DL-Ser-N,Hs; 65 238-40 0.24 - CxH3sN4O4 63.00 835 1336

(419) 6310 843 1345

161 DL-Leu-DL-Met- N;H3 58 219-21 0.35 - CoHpN4OsS 6206 8.62 12.06

(464 6210 870 1210

162 DL-Phe-Gly -N,H3 43 195-97 0.48 - C4HzoN4O3 6792 754 13.20

(424) 6799 760 13.28

163 DL-Phe-pB-Ala-N;H; 37 226-28 0.48 - CasHasN4O3 6849 776 12.78

(438) 6855 785 12.85

164  DL-Phe-DL-Ala-N,Hs 47 22931 082 - CxHuNOs 6849 776 1278

(438) 6855 785 12.85
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Compd. Yidd M.P. oo Molecular Elemental analysss
No. X % oc Re  [alp. Formula Calculated/Found
(MW) C H N
165 DL-PheL-Val -NH; 57 21517 060  +240 CyHseN,O; 6952 815 1201
(466) 69.60 823 1210
166  DL-PheDL_Va -NH; 64  218-20 0.61 - CoHxNOs 6952 815 1201
(466) 69.60 823 12.10
167  DL-PheDL-Leu-N,H; 52  229-31 0.58 - CxHiNsO; 7000 833 1166
(480) 7010 838 1173
168  DL-PheDL-Phe-N,H; 55 21820 0.64 - CuHsNOs 7237 759  10.89
(514) 7245 765 10.95
169 DL-PheD-L-Ser-N,H; 60 21618 0.68 - CxHuNO; 6007 748 1233
(454) 60.15 7.55 12.38
170 DL-PheDL-Met-N,H; 63  238-40 0.58 - CoHxNO:S 6952 815 1201
(466) 6959 821 1210
171 DL-Met-Gly-NHs 54 21012 065 - CooHuNO:S 5882 7.84 1372
(408) 5889 7.92 1379
172 DL-Met-p-AlaN,H, 58  227-29 064 - CuHuNO:S 5971 805 1327
422) 5078 812 1335
173 DL-Met-DL-AlaNH; 68 22931 055 - CuHuNO:S 5971 805 1327
422) 5078 812 1244
174 DL-Met-L-Val-N,H; 63 22527 046  +310  CpHypN,0;S 6133 844 1244
(450) 6138 852 1253
175 DL-Met-DL-Va-N,H; 54 12830 0.60 - CxHxNOsS 6133 844 1244
(450) 6138 852 1253
176  DL-Met-DL-Lew-N,H; 58  234-36 0.60 - CouHaoNiOsS 6206 862 12.06
(464) 6212 870 1210
177 DL-Met-DL-Phe-N,H; 58  235-37 054 - CoHxNO:S 6506 7.75 11.24
(498) 6512 7.83 11.32
178 DL-Met-DL-Ser-N;H; 63 230-32  0.42 - CuHuNO,S 5753 7.76 1278
(438) 5762 7.85 12.86
179  DL-Met-DL-Met-N,H; 68  234-36 0.83 - CxHxNOsS, 5726 7.88 1161
(482) 5735 7.95 1172
showed a characteristic bands at: 3379, 3272 cmt  71)

(NH); 3092 cm* (CH-aromatic), 2955, 2872 cm't
(CH,~vdine); 1717cm™* (C=0) and another bands char-
acterigicfor theremaining part of themolecule. *Hn.m.r
gpectrum of compounds (12-17) indimethyl sulfoxide-
d. exhibited thefollowingsignasat 5: 0.8 (s, 6H, 2CH,,
aanine); 1.808 (m, 6H, CH(CH3),- danine); 3.6 (m,
1H, CH valine), 7.08-7.199 (m, isobutyl hydrotropoyl
protons), 8.14,8.13 (d, 1H,NH), 12.19 (b, 1H, OH-
carboxylic), which confirmeditsstructure.

General procedure for synthesisof 4-
isobutylhydrotr opoyldipeptide methyl ester s (18-

4-isobutylhydrotropoyl aminoacid (12-17); 0.001
mole) wasdissolvedin (15 ml.) tetrahydrofuran (THF)
[SolutionA]. Amino acid methyl ester hydrochloride
(1-9; 0.001mole) was suspendedin (THF; 20ml.) con-
taining triethylamine (0.5 ml.). Themixturewas<tirred
for 30 min; then cooled to (0°C). The precipitated tri-
ethylamine hydrochloridewasfiltered off { thefiltrate
containsfreeamino acid methyl ester [Solutaion B]} .
Solution (A) wasadded to solution (B), and the mix-
ture cooled to 0°C, then N,N°‘-
dicyclohexylcarbodiamide[ DCC; 0,206 g; 0.001 mol €]
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TABLE 1: Antimicrobial activitiesof thesynthesized compounds(12-179)

Comp pseudo E-coali B-sutlas staph Aspero.n Aspero.fl
No. A M.I.C A M.lI.C A M.I.C A M.lI.C A M.lI.C A M.lI.C
16 - + 500 - + 500 - -
17 - + 500 + 500
18 - + 500 - + 500 - -
19 - ++ 250 - + 500 - -
20 - - - ++ 250 - -
21 - - - + 500 - -
22 - - - + 500 - -
32 - - - + 500 - -
33 - + 500 - + 500 - -
34 - + 500 - + 500 - -
35 - ++ 250 - + 500 - -
36 - + 500 - ++ 250 - -
37 - + 500 - + 500 - -
38 - + 500 - - - -
39 - + 500 - + 500 - -
40 - + 500 - - - -
41 - + 500 - - - -
42 - ++ 250 - - - -
43 - + 500 - + 500 - -
44 - + 500 - + 500 - -
45 - + 500 - ++ 250 - -
46 - + 500 - + 500 - -
47 - + 500 - - - -
48 - + 500 - - - -
49 - ++ 250 - - - -
50 - + 500 - - - -
51 - + 500 - - - -
52 - + 500 - - - -
53 - + 500 - - - -
54 - + 500 - + 500 - -
55 - + 500 - ++ 250 - -
56 - + 500 - + 500 - -
57 - + 500 - + 500 - -
58 - ++ 250 - - - -
59 - + 250 - -
60 - + 500 - - - -
61 - + 500 - - - -
62 - ++ 250 - - - -
63 - + 500 - - - -
64 - + 500 - - - -
65 - + 500 - - - -
66 + 500 - - - - -
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Comp pseudo E-coli B-sutilis staph Aspero.n Aspero.fl
No. A M.l.C A M.l1.C A M.l.C A M.I.C A M.I.C A M.l.C
67 - - - - - -
68 - - + 500 - - -
69 - - + 500 - - -
77 - - - - - -
78 - - ++ 250 - - -
79 - - + 500 - - -
80 - - + 500 - - -
101 - - + 500 + 500 - -
116 - - - + 500 - -
117 ++ 250 - - ++ 250 - -
118 ++ 250 - - + 500 - -
119 - - - + 500 - -
120 + 500 - - + 500 - -
121 - - - - - -
122 - - - - - -
123 + 500 - + 500 - - -
124 + 500 + 500 + 500 - - -
132 + 500 + 500 - - - -
133 + 500 + 500 - + 500 - -
134 + 500 - - + 500 - -
135 + 500 - - + 500 - -
136 + 250 - - + 500 - -
137 + 500 - - + 500 - -
138 + 500 - - + 500 - -
139 + 500 - - + 500 - -
140 + 500 - - + 500
141 - - - - - -
142 - - - + 500 - -
143 - - - + 500 - -
144 - - - + 500 - -
145 - - + 500 - -
146 + 500 + 500 - + 500 - -
147 ++ 250 + 500 - + 500 - -
148 + 500 + 500 - + 500 - -
149 + 500 ++ 250 - + 500 - -
150 + 500 + 500 - - - -
151 + 500 - - + 500 - -
152 + 500 - - + 500 - -
153 + 500 - - + 500 - -
154 + 500 - - + 500 - -
155 + 500 - - + 500 - -
156 - - - - - -
157 - + 500 - - - -
158 - - - - -
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Comp pseudo E-coli B-sutilis staph Aspero.n Aspero.fl
No. A M.1.C A M.1.C A M.1.C A M.l.C A M.l.C A M.l.C
159 - - - - -

160 - - + 500 - -
161 - - + 500 - -
162 - - + 500 - -
163 - - + 500 - -
164 - - - - -
165 - - - - -
166 - + 500 - - -
167 - - - - -
168 - - - - -
169 + 500 500 + 500 - -
170 + 500 500 + 500 - -
171 + 500 ++ 250 + 500 - -

MIC: Minimal inhibtory concentration; A: Antimicrobial activities; - Inactive compound or its MIC>500 p/ml; +: Weak activity;

++: Moderate activity; +++: High activity

was added. The reaction mixturewas stirred for 4-6
hrs. a (0°C), and left over night. The precipitated
dicyclohexylurea(DCC) wasfiltered off. Thefiltrate
evaporated in vacuo and theresidua materid waspu-
rified by recrystallization from ethanol-water to give
compounds (18-71).

The synthesized compounds (18-71) were
chromato- graphically homogeneouswhen devel oped
with benzidine, iodinesolution, and gave positive
hydroxamatereaction and negative ninhydrintest. The
IR spectrum of compounds (18-71) in KBr showed
the characteristic bandsat: 3325, 3296 cm™ (NH,
CONH); 2928, 2856 cm* (CH,); 1657cm™ (C=0),
1601 cm* (COOCH,); and other frequenciesfor the
remaining part of themoleculewnhich confirmedits
structure. *Hn.m.r spectrum of compounds (18-71) in
dimethylsulfoxide-d, exhibited thefollowingsigndsat
6 :1.02 (s,6H, 2CH,-Methionine); 1.52(m,1H,CH-
serine); 2.5(s, 2H, CH, methionine ); 3.2 (d, 1H,
CH-CH serine); 3.8(s, 1H, CH methionine);
7.26-7.75 (m, aromatic protons), 8.34,8.35 (d,
1H,NH-serine), 11.26 (b, 1H, OH-carboxylic) which
confirmed itsstructure.

General procedure for synthesis of 4-
isobutylhydrotropoyldipeptides (72-125)

4-isobutyl hydrotropoyl di peptide methyl ester (18-
71); 0.001mole) was added to a solution of 0.5-N
NaOH. Themixturewasrefluxed with continuous stir-

@Wu'c CHEMISTRY —

ring for 1 hour at (100 °C) on water bath. The reaction
mixturewasallowed to cool, then acidified with 1N-
HCI to pH=5. The crude product (72-125) was sepa-
rated, filtered and purified by recrystdlizationfrom DMF.
All the synthesized compounds (72-125) were
chromato-graphically homogeneouswhen devel oped
withiodine solution, benzidineand gave negativenin-
hydrin test, and hydroxmatereaction. ThelR spectrum
of compounds (72-125) in KBr showed the character-
istic bands at: 3394, 3055cm™* (NH, CONH); 2925,
2871 cmrt (CH diphatic); 1718 cm? (C=0); and other
frequenciesfor theremaning part of themoleculewnhich
confirmed itsstructure.*Hn.m.r spectrum of compounds
(72-125) indimethylsulfoxide-d, exhibited thefollow-
ingsignalsat 3 : 2.2(s, 2H, CH, glycine); 3.3 (s,2H,CH,-
glycine); 7.1-7,3 (m, aromatic protons), 12.19
(s,1H,0OH-carboxilic) which confirmed itsstructure.

General procedure for synthesis of 4-isobutyl-
hydrotropoyl dipeptidehydrazides(126-179)

4-isobutyl hydrotropoy! dipeptidemethyl ester ((18-
71); 0.001mole) wasdissolvedin (30 ml) of 1M alco-
holic hydrazine hydrate (prepared from 6.6 ml hydra-
zinehydratein 93.4 ml of abs. ethanol). Thereaction
mixture was heated on water bath for 4 hr. and kept
24 hrsintherefrigerator. The hydrazidewas separated
out and recrystallized from ethanol -water.

All compounds (126-179) were chromatographi-
cally homogenouswhen devel oped with iodine solu-
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tion, benzidine, and gave positive siver nitratetest and
negative hydroxamate, and ninhydrin tests.

ThelR spectrum of compounds (126-179) in KBr
showed the characteristic bands at: 3480,3099 cm*
(NH,NH,); 2871, 2756 cm™ (CH _aliphatic); 1619,
1588 cm! (amidel, amidell)and other frequenciesfor
theremaining part of the moleculewhich confirmedits
structure. *Hn.m.r spectrum of compounds (126-179)
indimethylsulfoxide-d, exhibited thefollowingsignas
atd:2.49 (m, 1H, CH danine); 3.3 (s,2H,CH,-Leu-
cine); 3.6 (s, 3H, COOCH,); 3.8(t,2H,CH2-alanine);
5.51,5.54 (d, 1H,NH- Leucine); 7.04-7.18 (m, aro-
matic protons), 8.2 (d, 1H,NH-alanine), 8.24 (1H,NH
Leucine) which confirmed itsstructure.

RESULT AND DISCUSSION

Chemistry

4-isobutylhydrotropoyl amino acids(12-17): were
eedly synthesi zed by coupling of 4-isobutylhydrotropoyl
(Ibuprofen) acid chloride (11) with amino acidsin so-
dium hydroxide-benzenemedium. First, amino acids
were dissolved in IN-NaOH solution and cooled to
10°C solution (A), 4-isobutylhydrotropoy! (Ibuprofen)
acid chloride (11) wasdissolvedin benzene (solution
B). Solution (A) added gradually with stirring to solu-
tion (B) during 75 mins. After compl ete addition, the
gtirring was continued for 3additiond hrs. at roomtem-
perature. The agueous|ayer was separated, and acidi-
fied with 2N-HCI to pH=5 to give the desired com-
pounds (12-17). The crude products (12-17) were
purified by recrystallization from ethanol—water and
obtained inyields (75-95 %).

4-isobutyl hydrotropoy! dipeptidemethyl esters (18-
71): were prepared by carbodiimide method® which
considered the most suitable method for the prepara-
tion of these compoundsand no sidereactions observed.
Many scientists confirmed that in peptide synthesig*
10]

4-isobutylhydrotropoyl amino acid (12-17) was
coupled with amino acid methyl ester hydrochlorides
[1-9; 1:1 molar ratio] by carbodiimidetechnique®. Firg,
4-isobutyl-hydrotropoyl amino acid (12-17) wasdis-
solved intetrahydrofuran and cooled to 0 °C (Solution
A). Theamino acid methyl ester hydrochlorides (1-9)
weresuspended in THF and triethylamine, and thenthe
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mixturestirred for 30 min. at (0 °C), the triethylamine
hydrochloride wasfiltered off (Solution B). (Solution
A) was added to (solution B) and N,N'-dicyclohexyl
carbodiimide (DCC) was added (asthe sameratio of
amino acid methyl ester hydrochlorides) at (0°C). The
mixturewasstirred at (0 °C) for 4-6 hrs., and left over
night and the time of the reaction was controlled by
TLC. The precipitated dicyclohexylurea(DCC) was
filtered off, and thefiltrate evaporated in vacuo. The
residuad materia waspurified from ethanol-water. The
compounds (18-71) were obtainedinyields (52-83%).
4-isobutyl-hydrotropoy! dipeptides (72-125)

Were prepared by adding 4-isobutyl hydrotropoyl
dipeptide methyl ester (18-71); 0.001mole) wasadded
toasolution of 0.5-N NaOH. and refluxed themixture
with continuousstirring for 1 hour ON water bath. The
reaction mixturewasalowed to cool, then acidified with
IN-HCI to pH=5. The crude compounds (72-125)
were separated, filtered, recrystallized from ethanol-
water, and obtained in (52-86%) yields.

4-isobutylhydr otr opoy! dipeptideshydr azides (126-
179)

Thetitled compounds (126-179) weresynthesi zed
by the action of hydrazine hydratein presence of ethyl
acohol on the corresponding 4-isobutyl hydrotropoyl
dipeptide methyl ester (18-71). Thereaction mixture
was heated on water bath for '4 hr. and left 24 hrs at
°C. The crude hydrazides (126-179) were separated
out, recrystallized from ethanol -water, and obtained in
good yields (55-85%).

THEBIOLOGICALACTIVITIESOFTHE
SYNTHESIZED COMPOUNDS

Thebiologicd adtivitiesof thesynthesized compounds
(12-179) weretested using thehole plateand filter pa-
per disk methodg™4, All thecompounds (12-179) were
tested againgt different typesof bactria(Gram-positive
and Gram-negative bacteria) asfollow :

Pseudomonas aeruginosa.

E.Coli.

BadillusSubdtilis,

Staphyococus.

And, Ampicillinwasused asareference compound
(cf.TABLEY).
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Also, dl thesynthesized compounds (12-179) were
tested against different typesof fungi asfollow :

A. Agrigllusflavus.

B. Agrigillusniger.

And, Claforan was used asareference compound
(cf.TABLEY).

From TABLE 1, wefound thefollowing:-

1) Thedarting materiads(13& 14) werefoundto pos-
Sess a inactivities against pseud, B. Subtilis.
(c.f. TABLEL).

2) Thecompounds (31-51) werefound to be Mod-
erateactiveor haveavery wesk activity against dl
tested microorganisms, at MIC >500 pg/ml
(c.f.TABLE1).

Fromtheaboveresults, we concluded that the com-
bination of Ibuprofen moiety with different amino acids
or peptidesres duesgave M oderate active compounds
aganst dl tested.
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