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The direction of ‘H NMR solvent shifts induced by C,F, observed for some polar solutes is known to be 

opposed to that of C6H6-Induced shifts.’ In a previous ccmmunicatron,2 we reported that the aromatic- 

solvent induced-shift (ASIS) method3 becomes more powerful In problems of organic chemistry when C,F, is 

also employed as a solvent after C,D, and/or qDsN, hav’ng conf’rmed that carbonyl reference plane rules 

as shown In FIG. 1, hold good rn many monoterpen~c carbonyl ccmpounds. In thus paper we wash to report 

the results of scme applications of this method to several germacrones, ten-membered sesquiterpenic ketones, 

and drscuss their conformations. 

Hlkrno et al .4 already described that germacrone (l_) adopk conformatron A In which the 01s unsaturated 

carbonyl group assumes an s-trans arrangement and the two double bonds have a crossed orientation (see 

FIG. 2), on the bases of the ASIS result wrth C,D, and an X-ray analysis of a crystal of a srlver nitrate com- 

plex with I_. Thus revues an earlrer report by Sorm et., 5 who Inferred that 1 adopts conformation B In 

whrch the a@ unsaturated carbonyl group assumes an s-cis arrangement and the two double bonds have a - 

parallel orientation. In order to examine conformat’onal arrangemenk of carbonyl groups in some other 

germacrones, CIS, trans-gennacrone (2J,6 crs,crs-gennacrone @,* trans,crs-acoragermacrone (3,’ and pre- -- -- 

isocalamendiol (9,’ we measured and compared their ‘H NMR spectra in Ccl,, C6F6, C,D,, C,D5N, and 

CDCI, wrth those of pyrogennacrone (6J and fukrnone (3, which have rigtd s-cis confrguratrons for the - 

carbonyl groups. 

The TABLE lists the ASIS data observed for the germacrones and related compounds. Variable-tem- 

perature ‘H NMR spectra of these ten-membered rrng ketones In CDCI, showed that rapid invetstor# of the 

ten-membered rings takes place on the NMR trme scale at room temperature, because the srgnals became 
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FIG. 1 Carbonyl reference plane 
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FIG. 2. Molecular conformations for ,l_. 
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FIG. 3. Preferential molecular conformatwns for 2 5 and 2 (C, 

D, and E, respectively). 
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TABLE. ‘H Chemrcal Shifts (6) and ASIS Dataa on Sesquiterpenic Carbonyi Compcunds Examinectb 

proton ECCi, 

ASIS @pm) ASIS @pm) 

C6F6 C6D6 WS”J 

8 
CDCI, 

Proton 
BCCI, C6F6 C,D, qDsN &Cl, 

6-H 

12-H 

13-H 

14-H 

15-H 

w 
2-H 

6-H 

12-H 

13-H 

14-H 

15-H 

5.94 +0.08 -0.03 +0.18 6.06 

0.90 +0.07 -0.02 +0.04 0.93 

1.44 -0.01 +O.lO +O.lO 1 .48 

1.78 +0.15 -0.24 -0.02 1 .81 

5.14 +0.02 -0.09 +0.09 5.22 

2.87 -0.02 -0.04 +0.14 2.98 

3.20 +0.01 -0.18 +0.10 3.29 

0.85 +0.05 -0.06 -0.01 0.87 

0.90 +o.cU -0.08 -0.02 0.92 

1.37 -0.10 +O.ll +0.08 1.42 

4.84 -0.16 +0.18 +0.19 4.88 

4.93 -0.06 +0.09 +O.lO 5.02 

1 .97 -0.10 +0.03 +0.14 2.04 

1 .78 +0.09 -0.29 -0.09 1.80 

1.03 +0.01 -0.10 -0.01 1.05 

1.78 +o .09 -0.14 -0.03 1 .80 

1.90 -0.12 +0.05 +0.14 1.96 

1 -77 +0.11 -0.22 -0.06 1 .80 

0.96 +O.ll -0.21 -0.01 0.97 

0.89 +o .07 -0.18 -0.02 0.86 

(9 
13-H 

14-H 

15-H 

1 +O.lO 1.78 

1 +0.08 .73 

1 -0.03 1.64 

1.42 .46 

5.22 5.31 

5.05 5.08 

2.86 2.92 

2.97 3.06 

1.73 1.73 

1.63 1.67 

1.87 1.88 

1.53 0.00 +0.09 1 

5.41 5.50 

5.13 +0.06 5.17 

3.02 .06 3.09 

3.11 3.21 

1 76 -0.04 1.76 

1 +0.17 .71 

1 -0.05 1.82 

1.69 1.71 

4.97 5.04 

0 

10-H 

12-H 

13-H 

14-H 

15-H 

0 

10-H 

12-H 

13-H 

14-H 

15-H 

0 

(9 
13-H 

14-H 

15-H 

(3 
12-H 

13-H 

14-H 

15-H 

have chosen Ccl, and and an Internal standard, respectively. 

like to claim a wade applicability for CDCI, in organic chemistry, although 

for both references;’ and have also described 8 values 

the TABLE. ASIS values are Indicated plus srgn represents a downfield 

shift. 

’ ‘H spectra were with a Varian A-56/60D spectrcmeter 40’. Sample concentrations 

were about 5% (w/v) or less. Accuracies (6) within 

much broader the temperature was down to -50“. 

As seen from the the downfield and ASIS of 12-H and signals OfL C6F6 

C6D6, respectively, that the enone preferentially 

the ten-membered ring in solution. can further from ASIS values for 15-H that 

conformer the pcssible four conformers the s-trans conformation. On other 

the 12-H and srgnals ofi demonstrates typical ASIS features the - 
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enonas (see the TABLE). 

A similar result was obtained for 2; the enone is s-trans and 2 preferentially adopts conformation C 

;hown in FIG. 3 as indicated + the ASIS of the 14-H signal. However, the 12-H and 13-H signals of 2 
-. 

behaved in a manner similar to those of 6_ and z in the aromatic solvents used; this implies that the enone 

assumes an s-cis arrangement as an averaged form in solution. - 

The ASIS values obtained for &showed that 6-H, 12-H, 13-H, and 15-H lie behind the carbonyl 

reference plane and 2-H and 14-H in front of it; these results suggest that conformation D shown in FIG. 

3 is preferential for this molecule. This ccnfonnation D was suggested by Yamamura fi.9 In a study of 

the transannular cyclization reactron of i. 

In ccmpound 3 only 14-H and two 15-H’s were found to lie in front of the reference plane. Thus, 

conformation E (FIG. 3) suggested by Yamamura et al .I0 IS also considered preferential. 

Other evidence for the confonnatrons suggested here for compounds z-5_ will be reported in the future. 
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