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ABSTRACT

Schiff bases of aminohydroxyguanidine were designed to contain the essential pharma-
cophore of hydroxyguanidine and have structural similarity to hydroxyurea, thiosemicar-
bazone and N-carbamyloxyurea. Most of these compounds have been shown to have antitu-
mor and/ or antiviral activities more potent than hydroxyurea and hydroxyguanidine. Their
mode of action is inhibition of ribonucleotide reductase which is the key enzyme in de novo
DNA synthesis. Their infrared spectra (IR) are determined and discussed in this paper.
Possible applications of the IR data in pharmaceutical analysis are presented.
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INTRODUCTION

Ribonucleotide Reductase is the key enzyme
which catalyzes the reduction of ribonucleotides
to deoxyribonucleotides in the de novo DNA syn-
thesis (1. Its activity is correlated with cell repli-
cation. This enzyme therefore is a good target for
developing anticancer and antiviral agents.
Hydroxyurea, hydroxyguanidine, and thiosemicar-
bazones are known to have antitumor and/ or
antiviral activities. The mechanism of action of
these compounds is the inhibition of the ribonu-
cleotide reductase. Of these compounds, only
hydroxyurea is clinically used. It has several dis-
advantages such as low therapeutic index, a short
half life, rapid metabolic inactivation, and side
effects. To optimize the anticancer and antiviral

activities of ribonucleotide reductase inhibitors,
Schiff bases of aminohydroxyguanidine deriva-
tives have been developed by Lien et al 23,
These compounds were designed to contain the
essential pharmacophore of hydroxyguanidine and
have structural similarity to hydroxyurea,
thiosemicarbazone and N-carbamyloxyurea. Fifty
four substituted Schiff bases of aminohydrox-
yguanidine tosylate have been synthesized and
tested for antitumor activities. Most of them were
found to be more active than both hydroxyguani-
dine and hydroxyurea. Ribonucleotide reductase
inhibitors can be used in combination therapy
with other anticancer and antiviral drugs to reduce
the chance of drug resistance ¥.

In this paper, the infrared spectra of these
aminohydroxyguanidine derivatives are studied.
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Although it is not possible to determine the com-
plete structure of a compound by infrared spec-
trum alone, infrared spectroscopy is still one of
the most useful tools in structure characterization
and identification during conventional synthesis
of organic compounds. It can be used in detecting
the formation of new functional groups or the dis-
appearance of a group in the starting material and
in determining whether a reaction had taken place
or not. Some characteristic absorption peaks of
the products can be used for identification.

EXPERIMENTAL

Fifty four Schiff bases of aminohydrox-
yguanidine tosylate were prepared by reaction of
1-amino-3-hydroxy-guanidine with various alde-
hydes G-ID, The infrared spectra were obtained as
KBr pellet using a Beckman IR-4210 spectropho-
tometer. The absorption bands were then assigned
and were in agreement with Nakanishi's and
Pavia's books (1213,

RESULTS AND DISCUSSION

The infrared absorption frequencies of the
fifty four Schiff bases of aminohydroxyguanidine
derivatives are summarized in Table 1. All these
derivatives contain the same aminohydroxyguani-
dine side-chain and the tosylate group. After
Schiff base formation, all compounds show a
strong absorption frequency at around 1700-1620
cm’! because of the C=N stretching. The slight
difference in absorption frequencies between each
compound is due to the different electronic effects
of different substituents. The high C=N absorption
of LTS5 at 1700 cm™! is due to ring strain.
Sulfoxide and sulfonic stretchings of the SO;
occur between 1350-1000 cm™! with two charac-
teristic sharp peaks around 1010 cm! and 1040
cm!. The absorption peak around 1350-1300 cm!
is due to the asymmetric stretching of the S=0
group. The aliphatic N-C-N stretchings of the
guanidine group consist of an asymmetric stretch-
ing around 1240-1200 cm™' and a symmetric
stretching around 980-910 cm!. C-N absorption
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of the aromatic ring occurs at higher frequencies
around 1400-1375 cm™!. Aromatic C=C absorp-
tion often occurs in pairs around 1640-1600 cm™!
and 1500-1450 cm!. The C=C cis alkene C=C
absorption of LWO02 gives a strong absorption
peak at 1645 cm!. The out-of-plane C-H bending
of the aromatic ring appears between 900-690
cm-!. Para-substituted tosylate absorbs around
850-800 cm-!. Meta-substituted rings give three
absorption bands around 690 cm', 780 c¢cm’!, and
880 cm!. Ortho-substituted rings usually have
one strong band at 750 cm™!. Aryl alkyl ethers
show a strong asymmetric C-O-C stretching band
at 1260-1200 cm™! and a strong symmetric stretch-
ing around 1080-1040 cm!. The phenol groups
give a C-O absorption at about 1220-1170 cm"!
and an O-H in-plane bending absorption at 1360-
1330 cm!. The high C-O absorption frequency of
the phenol is due to the conjugation of the oxygen
with the ring. Aromatic NO, group has a strong
asymmetric stretch at 1550-1530 cm™! and a
strong symmetric stretch at 1360-1340 cm®'. The
cyanide C=N group of ATL13 has a strong
absorption at 2240 cm!. The thiophene C-S has
strong absorption at 730-710 cm-!. The P-O
stretching of the phosphonated group in LWO0S5
occurs at 920 cm'.

Aryl bromides and iodides have absorptions
between 600-550 cm™!. The C-F stretching has
strong absorptions at 1340-1320 cm'!, 1255-1120
cm’!, and 1065 cm!. Aryl chlorides absorb around
1085 cm™! and 785-690 cm-!. The strong C=0
absorption of the amide group occur at 1740-1730
cm’! in LTS and at 1615 cm™! in SRL2. The higher
C=0 absorption frequency in LTS5 is due to the
ring strain of the lactam. All compounds show a
strong and broad O-H absorption between 3400-
3000 cmL. The broadness of the band is due to the
inter- and intramolecular hydrogen bondings. The
N-H stretching occurs between 3500-3100 cm-l.
Aromatic C-H stretching occurs around 3200-
3000 cm'!, and aliphatic C-H stretching occurs
between 3000-2840 cm!. The absence of the
aldehlyde C-H stretching around 2775-2700 cm’!
along with the absence of the aldehyde C=0
stretching around 1715-1695 cm! confirmed that
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Table 1. Infrared absorption frequencies

R-CH=N-NH-C (=NH) NHOH. H;C

Absorption in Wavenumbers (cm™')

4@*803H

Compound R- vC-H VvC=NVN-H vO-H vC-N vC=C vS=0 Arom  Other
I S — subst
arom aliph aliph  arom
ATL11 3060- 2940- 1670 3240 3390 1230 1630(s)  1360(s)  680(s)
0SO,CH; 3000 2880 (5)  (bw) (bw) (bw) 1600(m) 1180(s)  890(m)
(bw) (b,w) 3180- 970 1485(m)  1120(s)  820(s)
Q/ 3160 (s) 1425(w)  1030(s)  790(w)
(b,w) 1010(s)
ATLI12 3000 2830 1670 3220 3360 1230 1630(s)  1300(w) 680(s) VNO,
No, W W © 6w bm b 1485(m)  1130(b,s) 775(w) 1530(s)
3160 960 1450(m)  1155(b,s) 895(m) 1360(s)
(b,m) (s) 1015(s)  825(s)
1040(s)
1015(s)
ATL13 3000 2860 1670 3230 3370 1235 1640(s)  1350(m) 830(s) VC=N
CN  bw) bw) ) (bw) (bm) (bs) 1600(w)  1150(b,s) 2240(s)
/@( 3170 975 1500(m)  1130(b,s)
(b,m) (m) 1460(b,w) 1040(s)
1015(s)
ATL14 3080- 2860 1670 3230 3340 1225 1640(s)  1350(m) 880(s) VC-Br
Br B 240w () W (bw b 1600(w)  1150(b,s) 820(s)  560(m)
(b) 3260(b) 970 1500(b,w) 1125(w) vC-0
3180- (m) 1460(m)  1040(s) 1070(m)
OH 3160 925 1015(s)
(m) (b,m)
ATLI15 3000 2860 1670 3230 3370 1230 1640(s)  1300(m) 890(s) vC-Cl
cl w) W) () (bw) (bw) (bs) 1600(w)  1150(b,s) 850(s)  760(m)
NO, 3180 960 1490(m)  1130(b,s) 830(s)  780(b,w)
(b,m) (m) 1455(b,m) 1040(s) 1085(b,m)
1015(s) VNO,
1540(s)
1365(s)
atLie QCHCeHs 00 0800 1670 3400 3490 1210 1635(b,s) 1320(m) 690(s) vC-O
(bm) (W) (s) (bw) (m) (m) 1610(m) 1150(m) 750(s)  1260(m)
3020 2870 3340 970 1520s)  1130(m) 820(s)  1090(w)
w) (W) (W) (w) 1465(b,m) 1040(s)  830(s)
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Table 1. Continued

Compound R- vC-H  vC=NVvN-H vO-H VC-N  vC=C v3=0 Arom  Other
— - subst
arom aliph aliph arom
2835 1020(s)
(w)
ATL17 3020 2960- 1680- 3260 3460 1230 1630(b,s) 1350(m) 875(w) vC-O
H;CO (W) 2920 1655 (bw) (bw) (m) 1500(s)  1150(w) 810(m)  1270(m)
2980 (b,m) (b,m) 3180(b) 960 1470(b,m) 1130(w) 1290(m)
(W) (m) 1080(s) 1040(s)
; OCH, 1015(s)
ATLI8 3020 2950- 1680 3260 3450 1210 1600s) 1350(s) 820(s) OC-H
(bw) 2880 (s) (W)  (bm) (W) 1500(w)  1135(m) 690(s)
2980 (b,w) 3180 960 1465(b,m) 1040(s)
(b,m) (b,m) (W) 1450(w)  1020(s)
ATLI9 3170 2960 1675 3260- 3440 1205 1635(s)  1130(b)  810(s) VC-N
i1 b (W) (s) 32200) 5) (W) 1470(m) 1035(s)  725(s)  1305(s)
If 2870 950 1445(m)  1010(s)
CH, (W) (m)
ATL21 3030 2800 1670 3200- 3350 1200 1380 1630(m) 1325(m) 815(s)
(b,w) (bw) (bs) 3100(b) (bm) (bw) (bm) 1610(m) 1145(b,m) 750(m)
| N 2990 970 1480(s)  1120(b,m)
N7 (b,w) (m) 1430(s) ~ 1035(s)
1010(s)
ATL24 3050 2930 1680 3200- 3350 1225 1375 1625(bs) 1310(m) 830(s)
N W) (bw) (s) 3120 (bw) () (5) 1600(s) 1155(bs) 825(s)
(b,w) 940 1510(s)  1130(m)  760(s)
m (s) 1460(b,m) 1040(s)
1010(s)
ATL25 3120- 2870 1675 3230 3490 1215 1395 1630(s) 1325(s) 830(s) VC-N
3020 (bm) (s) (bw) (m) (bs) () 1600(s) 1130(bs) 815(s)  1565(s)
Xy (b 3180 945 1500(w) 1040(s)  750(s)  1510(w)
_N 3030 (b,w) (m) 1460(b,m) 1015(s)
(b,w) 3400
3010 (b,s)
(bw)
ATL26 3070 2980- 1665 3240- 3380 1230- 1630(b,m)- 1340(s)  825(s) VC-F
(bw) 2920 (s) 3220 (bw) 1220 1610(m)  1150- 680(s)
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Table 1. Continued

Compound R- vC-H  vC=N vN-H vO-H VC-N  vC=C v3=0 Arom  Other
- - subst
arom aliph aliph  arom
CF; (b,w) (b,w) (b,w) 1500(m)  1120(b,w) 765(b,m)
3160- 970 1450(b,m) 1040(s) 1170(s)
3150 (s) 1010(s)
(bw)
LT1 S 3080 2950- 1670 3240- 3375 1240 1245 1630-  1160-  820(m)
| _ (b) 2800 (s) 3120b) (s) (s) () 1590(s)  1105(b)  750(m)
N (b) 960 1475-  1035(s)  685(s)
(s) 1450(m)  1015(s)
LT2 N 3010 2980- 1680 3220- 3310 1215 1610- 1170 820
| (b) 2840 (s) 3060(b) (b)  (s) 1570(b)  1125(s)  810(m)
HC N7 (b) 940 1460(s)  1040(s)  740(m)
(s) 1010(s)  680(b)
LT3 CH; 3100 2990- 1660 3380- 3415 1200 1630(b) 1160- 820  VvC-S
I || (b) 2840 (s) 3040(b) (b) (b) 1425(b)  1120(b)  815(m)  720(m)
S (b) - 930 1035(s)  685(b)
(m) 1010(s)
950
(m)
LT4 3000 2950 1660 3260- 3360 1235 1630(s)  1150(s)  820(s) VC-I
/@\ (b) (s)  3070b) ()  (m) 1480-  1125(s)  780(s)  600-
L 1215 1450(m) 1035(s)  680(s)  550(s)
(m) 1010(s)
955
(s)
LT5* F 3010 2970- 1700 3240- 3300 1488 1620b) 1170- 820  vC=0
@\( (b) 2860 (s)  3040(b) (b)  (s) 1570(b)  1120(s)  760(m)  1740-1730
N 930 1488(s)  1040(s)  685(b) VC-F
H © (m) 1015(s) 1130(s)
LT6 3120 2920 1690 3360- 3500 1200 1650(b)  1160- 820
) (b) (s) 3080(b) s) (b) 1490(m) 1120(b)  815(s)
H, 940 1035(s)  685(b)
(s) 1010(s)
LT 3040 2950- 1670 3320- 3400 1215 1630(b)  1160-  820(m) vC-O
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Table 1. Continued

Compound R- vC-H VvC=NVN-H vO-H VC-N  vC=C v§=0 Arom  Other
— — subst
arom aliph aliph  arom
(b) 2850 (s) 3100(b) (b)  (b) 1590(s) ~ 1130(b)  790(s)  1265(s)
Q (m) 945 1490(s)  1040(s)  685(s)
HexO (s) 1015(s)
3025 2960- 1680 3100- 3420 1220 1630(b)  1170- 820(m) vC-O
(b) 2880 (s) 3340(b) (b) (b) 1600(s)  1130(b)  745(w)  1275-1265
O\ (m) 950 1495(m) 1190(b)  795(s)
(s) 1165(b)  690(s)
1040(s)
1015(s)
3020 2995- 1660 3220(b) 3360 1212 1630(s)  1170- 820(m) VCF;
/@\ (w) 2850 (s) 3160(b) (5)  (5) 1490(w)  1120(s)  805(m) 1120
(b) 955 1450(w) 1035(s)  770(b)  1175-1150
(m) 1010(s) ~ 690(s)  1340-1320
LT10 3020 2990- 1660 3220(b) 3360 1215 1630(s)  1170- 822(m) VvCH,
(m) 2860 (s) 3180(s) (5)  (5) 1495(w)  1130(s)  810(m) 1455
(m) 1235 1450(w)  1040(s)  775(b)
(s) 1015(s) ~ 690(s)
960
(m)
LT11 3020 2970- 1675 3370 3445 1205 1645(s)  1170- 820(s) vC-O
Q (w)y 2840 (s) (m) ® © 1610(m) 1130(s)  780(m)  1300-1275
(b) 3175(s) 950 1495(m) 1040(s)  685(m) 1040
(m) 1460(m)  1015(s)
LT12 3040 2990- 1670 3350- 3440 1210 1630(s)  1170- 820(s) VvC-S
U\ (w) 2880 (s) 3080(b) (5)  (5) 1495(m) 1130(s)  775(w)  730-710(s)
(b) 935 1435(s)  1040(s)  690(s)
(s) 1015(s)
3080- 3000- 1640 3360- 3460 1280 1600(m) 1350(s)  820(s) vC-Cl

3020 2900 (s) 3100 (w) (s) 1550(s)  1170¢(s) 690(s)
(b,w) (b,w) (b,s) 960 1500(w)  1040(sh)

OO (m) 1450(s)  1020(sh)

LWO1

LW02 3090 2920- 1680 3250- 3380 1290 1660(m) 1310(s)  830(s) VCH,=CH,
3020 2840 (s) 3100 (W) () 1500(w) 1150(w) 750(s)  1645(s)
(bw) (w) (b,s) 980 1470(s)  1040(sh) 710(m) vC-O
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Compound R- vC-H  vC=N VvN-H vO-H vC-N vC=C vS=0 Arom  Other
- subst
arom aliph aliph  arom
(s) 1430(sh)  1020(sh) 1240-1200
(b.s)
00-H
1350(m)
LW03 3080- 2920- 1680 3230- 3370 1260 1640(s)  1150(sh) 850(m) vC-CI
<O 3082 2910 (s) 3160 (m) (sh) 1510¢s) ~ 1130(sh) 820(m)  690(s)
o - (b,w) (w) (b,m) 940 1480 1040(sh) vC-0
(m) (s,sh) 1020(sh) 1200(m)
1430(sh) 1050(w)
LW04 o 3060- 2930- 1680 3280- 3340 1260 1590 1310(sh) 825(s) vC-O
3020 2840 (s) 3120 (m) (sh) (sh) 1150(s)  750(w)  1240(m)
Q: j (b,w) (b,m) (b,m) 930(s) 1520¢s)  1120(s) 1070(s)
© 1030(sh)
1010(sh)
CH,0POsH,
LWO05 3080 2900- 1640 3210- 3360 1260 1390 1575(s) 1130(s)  820(s) VvP-O
7 (w) 2860 (s) 3120 (w) (w) (s) 1520(m) 1100(s) 750 920(sh)
N A oH (b,w) (b,w) 950 1040(s)y  (w) d0-H
(m) 1020(sh)  700(s)  1350(b,w)
CH,
LW%62N NO, 3100 2940- 1640 3340- 3420 1270 1600(w) 1170(w) 820(s) VNO,
(w) 2910 (s) 3160 (w) (sh) 1490(w)  1130(w)  780(sh)  1550(sh)
(b,w) (b,m) 960 1450(s)  1040(sh) 1340(sh)
OH (m) 1020(sh)
LWO07C1 al 3090 2880 1670 3240- 3340 1240 1640(sh) 1150(s)  825(s) vC-Cl
(w) (w) (s) 3120 (m) (s) 1610(s)  1110(sh)  750(w)  690(sh)
(b,m) 970 1470(s)  1040(sh) 00-H
OH (s) 1020(sh) 1350(w)
LWP(I)% OH 3080- 2910 1670 3450- 1300 1640(s)  1130(s)  850(m) vC-O
OH 3020 (w) (s) 3100 (s) 1600(s)  1040(sh) 810(s)  1220-
(w) (bs) 970 1440(s)  1020(sh) 1170(b)
(s) d0-H
1340(b,m)
LW09 3080 2940 1680 3360- 3500 1280 1640(s)  1140(b)  810(s) vC-O
(wy (m) (s) 3150 (sh) (s) 1600(m)  1040(sh) 1180(s)
(b,s) 970 1520(m)  1020(sh) 00-H
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Compound R- vC-H  vC=N vN-H vO-H vC-N vC=C vS$=0 Arom  Other
_— subst
arom aliph aliph arom
OH (m) 1490(m) 1340(s)
OH
"OH
OH
LW10 3010 2910 1640 3370- 3420 1270 1600(w)  1040¢sh) 810(s) VvC-O
w) (W) () 3100 (w) (w) 1470¢s) ~ 1020(sh) 1210(b)
(b,m) 80-H
HO OH 1330(m)
LWI11 3080- 2940- 1640 3500- 1280 1600(w) 1320(sh) 890(s) vC-O
3040 2850 (s) 3100 (sh) 1520(m) 1170(m) 820(s)  1220(b)
| | (b,w) (b,w) (b,m) 1460(m)  1130(m) 805(s) 8O-H
OH 1020(sh) 1360(s)
1040(sh)
LWI12 3080- 2880- 1680 3310- 3380 1280 1390 1640(s) 1170(w) 820(s) vC-O
N OH 3060 2860 (m) 3110 (w) (sh) (w) 1620(w) 1090(b) 790(s)  1220(b)
| _ W) (w) (b,m) 965 1490(sh)  1040¢sh) 750(s) SO-H
N (m) 1450(w)  1020(sh) 1360(sh)
MLI 3220- 3040- 1680 3320- 3350 1270 1640(s)  1170(m) 805(s) vC-O
OH 3040 3000 () 3220 (W) () 1580(w) 1120(m) 770(m)  1210(s)
/@( (m) (W) (m) 3370 960 1500(s)  1040(s) 1050(m)
CH;0 (w) (m) 1010(s) 80-H
1350(m)
ML2 F 3220- 3040- 1670 3220 3340 1270 1640(s)  1140(m) 810(s) VC-F
oH 3120 2980 (s) (w) (m) (m) 1485(s)  1120(m) 770(s)  1065(m)
(m) (W) 970 1040s)  720(s) vC-O
C( (m) 1010(s) 1210(s)
80-H
1350(m)
ML3 3220- 3040- 1680 3230 3320 1270 1635(s)  1160(s)  810(s) vC-Cl
OH 3040 2980 (s) (w) (W) (5 1480(s)  1120(s) 780(m)
/@( (m) (W) 960 1030(s) vC-0
cl (w) 1005(s) 1210(s)
80-H
1350(m)
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Table 1. Continued

Compound R- vC-H  vC=NvVN-H vO-H vC-N vC=C vS=0 Arom  Other
- B — subst
arom aliph aliph  arom
ML4 3210- 2940- 1670 3230 3330 ~ 1260 1640(s)  1160(s)  810(s) VC-F
OH 31052920 (s) (w) (W) (s) 1490(s)  1120(s) 1255(s)
©i ) (W) 965 1030(s) vC-0
CF;0 (s) 1005(s) 1210(s)
80-H
1350(m)
ML10 Cpp. 3220-3000- 1660 3240 3360 1180 1630(s)  1140(w) 810(s) 8C-H
/70 3060 2960 (s)  (w) (W) (m) 1600(s)  1120(m) 1360(s)
—< >—N\ (b) (W) 950(s) 1520(s)  1030(s)
CH; 1005(s)
ML12 3220- 2940- 1665 3250 3340 1215 1635(s)  1160(w) 835(s) vC-Cl
0 3060 2860 (s) (w)  (bm) (m) 1600(s)  1120(m) 805(s)  785(m)
) ®) 945 1485(s)  1030(s) vC-0
Cl (m) 1005(s) 1250(s)
1080(m)
LK02 op 220-3020 1680 3240 3390 1230 1470-  1350(s)
3180 () (5) (bw) (bw) (bw) 1450 1180(s)
(b,w) 970 (b,w) 1120(s)
(s) 1050(s)
OCHj 1020(s)
LKO03 3210- 2910- 1630 3240 3390 1220 1480-  1350(s)
H3CO OH 3160 2880 (s) (bw) (sh, (b) 1430 1180(s)
(bw) (b,w) m) (b,w) 1120(s)
1050(s)
OCH; 1020(s)
LK04 3200- 2860- 1680 3240 3380 1260 1640 1340(s) vC-Br
OH 3100 2840 (s) (bw) (bw) (s) (b,w) 1160(b) 550(b,m)
(b,w) (b,w) 960 1480(s)  1120(s)
B: (s) 1030(s)
1000(s)
LKO5 3200- 2900- 1660 3240 3320 1270 1620 1340(s) vC-I
OH 3150 2852 (sm) (bw) (bw) (s) (b,w) 1160(b) 550(b,m)
(b,w) (b,w) 960 1440(s)  1120(s)
I I (s) 1030(s)
1005(s)
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Table 1. Continued

Compound R- vC-H  vC=N vN-H

vO-H vC-N vC=C vS§=0 Arom  Other
— subst
arom aliph aliph arom
LK06 3200- 2910 1650 3240  3400- 1270 1620 1340(s) vNO2
OH 3150 (b) (s) (bw) 3300 (s) (m,sh) 1160(s) 1530(m)
(b,w) (b,w) 960 1420(w)  1120(s) 1360(s)
O,N (s) 1010(s)
1040(s)
LK07 3200- 2920- 1680 3240 3360 1290 1600 1340(s)
N 3190 2910 (s) (bw) (sh, (s) (m,sh) 1170(s)
| (b,w) (b,w) m) 950 1480 1120(s)
NZ (sh, (mgsh)  1040(s)
W) 1070(s)
LK10 OH 3250- 2960 1620 3180 3340 1260 1560(m) 1360(s) vC-F
3150 (b,w) (s) (bw) (bw) (W) 1480(s)  1160(b) 680(s)
m (b,w) 910 1120(b) 760(s)
F5C N/ ) (s) 1030(s)
1010(s)
NO,
LK11 3250- 2840 1670 3140  3400- 1350 1520(w)  1120(s) vNO,
3150 (b,w) (s) (bw) 3300 (m) 1460(w)  1030(s) 1530(m)
N (b,w) (b,w) 910 1010(s) 1360(s)
N (s)
ADL1Y 3060- 2870 1685 3220- 3560- 1240 1400 1600(s) 1325 820 ON-H
ol 2930 (m) (sh,s) 3060 2600 (b)  (b,w) 1545(s)  (sh,m) (m) 1642(m)
X (b,w) (bm) (bs) 930 1497(m)  1175(s,b) 630(w)
HAC | P (w) 1450(m) 1120(b,s) vC-0
3 N
1030(s,sh) 1265(sh)
1005(s,sh)
ADL2 3020 2860 1670 3250- 3380- 1205 1390 1575(sh) 1320(m) 795 ON-H
SN (W) (w) (shs) 3220 2900 (s)  (sh, 1550(sh) 1160(s,sh) (shm)  1640(sh)
al | _ 2920 (m) (bs) 945 m)  1489(m) 1125(sh) 620(b,m)
N (w) (m) 1430 1030(s,sh) vC-Ct
(sh,s) 1005(s,sh) 730(w)
SRL2 3000 2995 1665 3350  3320- 1210 1270 1545(s) 1325(s) 800 ON-H
(0] w) (m () () 3010 (s)  (sh,s) 1510(s) 1148(s)  (b.s) 1595(s)
H C)k 2850 (b) 930 1445(m)  1115(s) 630(b)
3 N :
H (m) (w) 1405(s)  1025(s) vC=0
1002(s) 1615(b,s)
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s = strong, m = medium, w = weak, sh = sharp, b = broad.
4 R=N-NH-C(=NH)NHOH . H;C-C¢H,-SO3H.

® R-CH=N-NH-C(=NH)NHOH . 2H,0 . 1.94 HyC-C¢H,-SO3H. This stoichiometric ratio was confirmed by mass spectroscopy

using electronspray ionization (4.

Schiff base formation had taken place.

CONCLUSION

The infrared spectra of these 54 Schiff bases
confirmed the structures identified by NMR, ele-
mental analysis and other means. The specific
absorption peaks can be used for future characteri-
zation and identification of new compounds
resulting from combinatorial or conventional syn-
thesis of related compounds (e.g. aminohydrox-
yguanidines, aminohydroxyureas, etc.). In some
cases, infrared spectroscopy can be used to detect
the presence of moisture or other impurities, the
presence or absence of ring strain, intramolecular
or intermolecular hydrogen bonds and the differ-
ent degrees of inductive effect caused by various
substituent groups (19,
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