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NMRspectraofsubstitutedureas 
(Received 10 Feiwuary 1970) 

Al&a&-The NMR spectra of a number of dimethyhireas are reported. 

As a result of studies on the structure of pa&amycin, there was an indication that 1, l-dimethyl- 
ureas have NMR spectra in which the two methyl groups appear as a singlet in contrast to 
analogous amides. A search of the literature revealed that the m spectrum of only one 
urea of this type had been reported [l]. The single example was tetramethylurea, which gave 
a singlet but, being completely symmetrical, could be an atypioal example. It has long been 
known [Z] that the NlKR spectra doublets of N, N-dimethylamides are due to restricted rotation 
around the central C-N bond, so it was assumed that the NMR spectra of ureas oould be used 
to study the degree of restricted rotation present. Investigations on ureas [3] have been too 
limited to establish whether or not such restriction exists with this class of compounds. Baom 
and KATEKAR [4] have shown that thioureas do show restricted rotation about a central C-N 
bond at lower temperatures with acyl ureas showing greater resistance to rotation than do 
alkyl or aryl analogs. Accordingly, the NMR spectra of a number of representative ureas were 
run at two temperatures, primarily to establish the nature of the peak due to the two methyl 
groups and, secondarily, to get some indication of the extent of any restricted rotation occurring. 

Eleven ureas (Table 1) were studied, of which one was an acyl urea and all but one were 1, 

Table 1 

l&38 

1, l-(CHs),-3-CH, 
1, I-(CH,),-3-C&l, 

Chemical shifts * 
Operating temp. -40% 

2.90 2.95t 
2.86 2.93 

1, l-(m,),- 
3-o 

2.90 2.93 

0:: 
/ 

1, l-(cHe),-3-clscc 2.98 3.02 
1, 1-(CH,),-3-b 2.97 3.07 
1, I-(CH&3-p-CHsO+ 2.92 2.92 
1, 1 -(CB,),-3-p-NO& 2.98 3.11 
1, l-(CH,),-3, 3-(CB,), 2.86 2.85 
1, l-(CH,),-3, 3+&H,), 2.86 2.80 
1, 1-(CHs)e-3, 3-@He), 2.88 2.83 
1, 3-(f=s),-19 3-(C&I,), 2.77 2.82 

* Chemioal shift values are for the methyl groups 
except for the S-methyl in the first compound and are 
expreesed in delta units, ppm relative to internal TMS. 
The instrument used was a Varian A-80. 

t Run at -60’. 
$ Run in d,DMF. All others were run in CDCls 
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I-dimethyhuwas. Nine of the ure8s were hnawn (slthough in three casea, characterix8tion 
data were absent or mesgaf) and were obtained commercially or synthesized by standard pro- 
cedures. The new trisubstitutad urea was prepared by the reaction of dimethykmine with 
tric~o~tyl isocyauate. The new ~t~b~tu~ urea was obt8ined from the reaction of 
~~thyl~b~oyl chloride with piperidine. The mefting or boiliug poiuts of the now ureas 
and their axmlyses are shown in T8b1e 2 as w& 8s d8t8 from ureas which have been reported 
in the literature, but have not been well characterized. 

Table 2 

1. I-(CH,),.2.Cl,CCO 27 lb2 26.77 3.03 46.86’ 233.6 26.96 3.03 44.74* 232 
1, I-(OH,),-t&TO& 92 220 61.67 il.30 20.09 203.0300 61.73 6.39 19.72 209.0794 
1. I-(OH,),.W$H,t; 26 43-63 61.70 10.41 24.12 116.09bO 61.37 10.34 23.78 116.0962 
1, l-@&),-O, 3-c=*)& 33 111j17mm 61.60 19.32 17.83 166.1262 81.18 11.99 17.21 166.1262 
L 3-@-&l& 3-(G&M 46 83/17 mxn 63.39 11.18 19.43 144.1262 63.22 10.96 18.71 144.1264 

Seven i&substituted 1, l-dimethylureas wm studied, being divided among 3+lhyl-, 3.aryl-, 
and 3-acyl-types. Four tetrasubstituted ureas were observed, of which three were 1, l- 
dimethyl-3, 3-dialkylureas snd the other was I, 3-dimethyl-I, t-diethyhue8. Spectr8 were 
run at the normal operating &mpcrature of the instrum%nt and at -4@C. The sokent was 
usually CDCls, but in two cases d,IXKF was used. In all cases at both temparatures, only a 
singlet was observed for the two methyl groups (Table 1). These results indicate that iu 1, 
I-dimethylumas over 8 considerable range of temperatures, there is free rotation about the 
C-N bond directed towerd tbe methyl groups. It is possible that them is restricted rotation 
about the other central C-N bond, but them was no indication of it in these studies. Interest. 
ingly, the 1, I-dimethyl-3, 3diethylurea spectra snd the 1, 3-d&ethyl-f, 3-diethyhwea spectra 
wer6 s?Xrprisingly similar. 

PAW% F. WILEY 

VlZRONIOA HSITJNO 

Ab&&--The optical absorption spectrum of I?+ in bcryl has been stud&l at room and 
liquid 8ir temper8tures. The cubic field approxim8tion with I~J = 1320 cmsz, B = 720 cm-l 
and 0 = 4*4&k? is found to giv@ 8 good fit to the observed band positions. 

&l!BonUoTIOx 

Tux disc resonance and optical speotrum of iron in beryl has been invesf+tad by 
Dvnt and Low [lf. Beryl grows in hexagonal cry&k Its strncture b been studied in detail 

[1] M. Dora and W. Low, P&s. Rev. II@, 1587 (1960). 


