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ABSTRACT

Band assignments in the infrared absorption spectra of the four substituted Urea
compounds, Fenuron (3-phenyl -1, 1-dimethyl urea), OMU (3-cyclooctyl-1, 1~
dimethyl urea), Herban (3-(hexahydro-4, 7-methanoidan-5-yI)-1, 1-dimethyl
urea), and Monuron (3-(p-chlorophenyl)-1, 1-dimethyl urea), are made by
analyzing the spectra obtained with various solvents. The results suggest that
Fenuron and Monuron, each of which contain an unsaturated benzene ring, have
a strong tendency to bond through botht he amino group and the carbonyl oxygen.
Herban and OMU, however, exhibit 2 much greater change in strength of the
carbony! bond than of the amino bond. It means that a strong hydrogen bonding
occurs only at the carbonyl oxygen in the compounds.
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TABLE 1. Reported band assignments in the infrared absorption spectra of urea
and some of its derivatives
Band assignment® (cm™1) Solvent
Source v(C=0) +(C-N) J(N-H) or medium
Urea
Stewart (1957)% 1686 — 1630 nujol
1602
Yamaguchi et al. (1957)*% 1678 1467 1629 KBr
Bellamy (1958)® 1678 1467 1629 KBr
Spinner (1959) 1688 1627 1466 KBr
Laulicht et al. (1965)® 1635 — 1650 nujol
Mortland (1968) 1605 1468 1682 Kbr-
(Bend)
1630
(Scis)

(Substituted ureas)
Dimethyl urea

Becher & Griffel (1956)%
Stonestreet et al. (1966)1?

Tetramethyl urea

Janssen (1961)*®
Schaffer & Curran(1966)47

1624 1580 1263

1639 1582 nujol
1645 KBr
1640 1499 — KBr

a,=stretching modes.

6=bending modes.
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Differential infrared absorption spectrograms of Fenuron in different solvents
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Differential infrared absorption spectrograms of OMU in different solvents

TABLE 2. Frequencies of the N-H ben-
ding vibrations of four urea
derivatives dissolved in vari-
ous solvents
Band frequency (em™1)¢

Urea 01 0s 03 04 /N0y /\O4s

Fenuron 1485 1500 1525 1535 25 35

OMU 1490 1495 1510 1533 15 38

Herban 1420 1497 1509 1528 12 31

Monuron 1490 1495 1520 1535 25 40

aSubscripts refer to solvents: 1=chloroform,;
2=carbontetrachloride; 3=p-dioxane; 4=KBr

Pellet; A6:=065~03 : NG4s=04— 32
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Differential infrared absorption spectrograms pf Herban in different solvents

TABLE 3. Band assignments in the inf-
rared absorption spectra of
four urea derivatives dissol-
ved in carbon tetrachloride

Band frequency(em™)
Urea o(N—H)? o(C=0)* 6(N—H)*

Fenuron 3460 1685 1500

oMU 3455 1660 1495

Herban 3458 1663 1497

Monuron 3460 1684 1495

o(N—H)=N-—H stretch vibration; v(C=0)
=C=0Q stretch vibration; J(IN—H)=N-H
bending vibration.
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Fig. 4. Differential infrared absorption spectrograms of Monuron in different solvents

lofrared absorption band frequency shifts and calculated bond force const-

TABLE 4.
ants for four urea derivatives dissolved in carbon tetrachloride, chloro-
form, and p-dioxane
C=0 Shift= N—H Shift?
Av AK Av AK
Urea (em™1) (dyne/cm) (em™1) (dyne/cm)
Fenuron —20 —5.71X10* —80 —3.21<10*
ONU —26 —7.41X10* —55 —2.21X10*
Herban —23 —6. 66:X10* —48 —1.94:<X10*
Monuron —20 —5. 80:X10* —-90 —3.61X10*

aDifference in C=0 stretch band frequency in chloroform as compared to carbontetrachloride.
tDifference in N-H stretch band frequency in p-dioxane as compared to carbontetrachloride.
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