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Abstract.- Thlazolinyl v&line esters (1) and (2) were 
synthesised and their dynamic behaviour, aeeociated with 
amide rotation, invertigated by *H ~1: spectroscopy. 

In connectlon with synthetic etudtes in the P-lactam area the thlezoline derivatives (1)’ and 

(2) (Scheme 1) were prepared. Our attention was drawn to possible dynamic behavlour in (2) by the 

observation of coneiderable broadening in the C-5 signal (5 110.1 ppm) in the “C osr spectrum and 

of the H-5 and formyl -ii signals in the fiI spectrum of this dfpeptide. 
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Roperation of (2) 

Roth (1) and (2) wore lnveetigated by variable temperatura ‘II nmr l pectroscopy at 360 IQIz. 

The upfield elgnals due to the methyl groups in (I) all ahowed chengee and epllttio~ ae the 
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temperature was lowered, but the data were not readily analysed since the chemical shifts also 

change considerably with temperature. At 293 K broad singlets at 8 6.45. 7.10 and 8.72 ppm were 

observed respectively for the C-S alkene hydrogen, NH_ and CAO. On cooling to 283 K each of these 

had split into two broad signals in the ratio of approximately 2:l. This ratio between major and 

minor species did not change appreciably on further cooling. The signals sharpened at lower 

temperatures (Figure 1) and limiting values are shown in Table 1. Analogous results were obtained 

with (2). Whilst complete line shape analyses were not undertaken. the use of coalescence data 

allows e value in the region of 55 kJ mol- ’ to be estimated for AS+ for the 1nterconversion.r 
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-* 

I 223 K 

Figure 1 Low field region of variable temperature ‘ii nmr of (1). 

Table 1 Limiting Chemical Shifts Par downfield IH nmr signals at 223 K (Concentration 

K. (2) = 0.075 H) 

Substrate Major Suecies Minor Spea 

8CHO 6Ng 6C(5)-fi 8CHO bN_H W(S)-!! 

(1) 8.74 8.05 8.52 8.24 5.04 7.08 

(2) 8.69 7.3S 9.47 8.26 7.79 7.04 

Two potential dynamic processes may be considered for (1) and (2). viz. rotation of 

(1) - 01 

the formyl 

group and rotation of the amide. Two experiments allowed a distinction to be made between these. 

At 223 K irradiation of the major NH signel of (1) gave an n.0.e. of 11% to the major alkene 

hydrogen. Irradiation of the major alkene hydrogen gave an 6% n.0.e. to the major Nil. No 

significant n.O.e.‘s were obtained from the NH or the alkene hydrogen in the minor conformer. 

Above 233 K the n ejor effect observed on irradiation was saturation transfer.’ We may thus 

propose (la) and (lb) for the major and minor conformations of (1) respectively: rotation about 

the NCHO bond would not be expected to result in the n.0.e. effect6 observed. 
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A further observation confirmo this explanation. 6~g for the major conformer (la, 0.1 I) wae 

found to be quite strongly temperature dependent, shifting downfield from 6 7.42 to 6 8.05 at 223 

K (Table 2). w of the minor conformer shlfte little over the name temperature range. A more 

dilute sample of (1) (0.02 H) ehose a substantial difference and a sraller temperature dependence 

in 6 for the major homer. but little difference in the rinor ieomer. Similar data were obtained 

for (2). Thie strongly euggeete that (la) and (2a) are involved in intermolecular H-bonding which 

1s known to be enhanced by increased concentration or lowered temperature.‘.’ (lb), by contraet, 

is capable of intramolecular H-bonding, which might be expected to be relatively insensitive to 

temperature and concentration effects.‘*’ Present data do not allow a distinction to be made 

between (3a) in which the N-H is bonded to the carbonyl oxygen and (3b) in which it is asociated 

with the OHe group. 
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Table 2 Temperature and concentration dependence of 8NR for (1) and (2). 

(l)VWor) (l)(Minor) (2)(MeJor) (2)(Minor) 

Temp(“K) cone = 0.1 M cone = 0.076 M 

283 7.42 8.55 6.78 7.08 

253 7.50 0.56 7.02 7.79 

223 8.05 0.04 7.35 7.79 

cone = 0.02 M cone = 0.015 n 

203 a a 8.40 7.75 

252 7.17 8.69 6.41 7.75 

223 7.31 8.62 0.47 7.70 

a. Signals too broad for accurate assignment. 

EXPBRIMRNTAL 

Preparation of 2,a-dimethy1-3-formyl-4-carbonvl-4-thiazolinyl valine trichloroethvl eeter (2) 

a-Valine (5.85 g. 0.05 mol). CCl3CH2O8 (60 g. 0.4 mol) and p-toluene sulphonic acid 

n onhydrate (19 g. 0.1 901) in CC14 (250 ml) were heated under reflux in a Dean and Stark apparatue 

(48 h). The solution wee concentrated to 75 ml and ether (176 ml) added. After cooling a white 

solid wae obtained, collected by filtration and washed (Et20) to yield N-tolueneeulpbonyl 

trichlorwthpl valinate (6.25 g. 301). A second crop of cryetala (0.85 g. 7%) wae obtained by 
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addition of the ether washings to the mother liquor. 

N-Toluenesulphonyl trichloroethyl valinate (5.02 g, 0.012 uol) uas suspended in CH2Cl2 (80 al) 

under N2. Bt3N (1.87 ~1) was added and the solution cooled in an ice-bath. N-Formyl-2,2- 

dimethyl-l-thiaxoline-l-carboxyllc acid’ (2.15 g, 0.012 ml) wao added with stirring. DCC (2.25 g) 

in CH2Cl2 (20 al) was added dropuise to the solution. After 2 days at 25OC under N2, CHgCGGH (0.5 

al) was added to destroy excess DCC. and the precipitate of dicyclohexylurea was removed by 

filtration. The solution was mshed with dilute AC1 (2 x 25 ml), saturated NaNC03 solution (2 x 

25 ml) and uater until neutral. After drying (NgSO4) the solvent uas removed in YICUO until 

further dicyclohexyl urea ras precipitated. This was removed by filtration, and the remaining 

solution concentrated to a colourless oil. On cooliug a white solid separated and was xashed with 

petroleua ether and recrystallised (CH3CGGC2H5) to give (2) (2.83 g, 58.5%. m.pt. 120-2-C). 

‘Ii nur (CDC13 6 0.93. 1.04 (d. J -,7Hz. 8H. 2 valine CH3), 1.92 (8, 88, 2 acetonide CH3), 2.84 (6. 

111. valine-Cll). 4.51 (m, 1H. valine-a-CH). 4.47, 4.82 (A9 q. J - 12 Hz. 28. -DC&CC13), 8.2 (br. 

s, lH, NH) 8.44 (s, lH, CHO) 

‘#c nar (CDCls) 8 18.0. 19.1 (2 valine CH3). 29.3 (2 acetonide CH3). 30.5 (valine-CN). 57.7 

(valine-a-Cg). 74.3, (-KH2CCl3), 77.7 ((CH3)&N) 94.5 (-QZ13). 110.1 (br.C-5). 129.2 (-C(CONH--N). 

180.0 (anlde C-0). 181.2 &HO). 189.7 (ester C-0) 

Analysir Required for C,.H1sNrO.SCl, C 40.25% H 4.58% N 8.70% 

Found c 40.03% H 4.70X N 8.58%. 

Thanks are due to Dr 0. Morris and Lady E. Richards for preliminary studies on this problem. One 

of us (K.A.L.) thanks the Leverhulme Trust for the award of a Senior Studentship. 
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