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Summary  

N u c l e a r  m a g n e t i c  r e sonance  (NMR) deals  w i t h  

i so topes  possess ing a nuc l ea r  m a g n e t i c  d ipole  m o m e n t .  

T h e  nuc le i  are  u sed  as p robes  to  exp lo re  t h e  i n t e r n a l  

m a g n e t i c  f ields in  solids. T h u s  N M R  has  b e c o m e  a n e w  
too l  in so l id - s t a t e  physics .  S o m e  t y p i c a l  e x a m p l e s  of 

t h e  app l i ca t i on  of N M R  to  so l id - s t a t e  p r o b l e m s  are  

discussed.  

T h e  loca t ion  a n d  o r i e n t a t i o n  of w a t e r  molecu les  in 

c rys ta l s  a re  d e t e r m i n e d  b y  N M R  w i t h  r e l a t i v e  ease. 

T h e  second  m o m e n t  of an N M R  line shape  y ie lds  in-  

f o r m a t i o n  on t h e  s t r u c t u r e  as wel l  as on t h e  m o b i l i t y  

of t he  a toms .  T h e  va r i ous  t y p e s  of r e sonance  f r e q u e n c y  
shif ts  m a y  be  used  for  t h e  u n d e r s t a n d i n g  of t he  in te r -  

ac t ions  and  bonds  in t he  sol id  a n d  the  d y n a m i c s  of t h e  
c rys t a l  la t t ice .  

V e r y  i m p o r t a n t  a re  nuc le i  possess ing b o t h  a m a g -  

ne t i c  d ipole  and  an e lec t r ic  q u a d r u p o l e  m o m e n t .  T h e y  

se rve  as v e r y  sens i t ive  d e t e c t o r s  of t h e  i n t e r n a l  

e lec t r ic  f ields p r eva i l i ng  in solids. A p a r t  f r o m  f u r t h e r  

s t r u c t u r a l  i n f o r m a t i o n ,  N M R  spec t r a  in f luenced  b y  
e lec t r ic  q u a d r u p o l e  i n t e r a c t i o n  m a y  be  used  for  s t u d y -  

i ng  such  top ics  as a l umin ium-s i l i con  o rde r ing  in feld-  

spar  s or  phase  t r ans i t ions  in fer roe lec t r ics .  
T h e  u t i l i t y  of N M R  in t r e a t i n g  p r o b l e m s  of t h e  bond -  

ing  is e x e m p l i f i e d  b y  showing  t h a t  t h e  c o v a l e n t  ef fects  

in t he  a lkal i  hal ides  are  v e r y  smal l .  

S o m e  i n v e s t i g a t i o n s  of f e r r o m a g n e t i s m ,  an t i f e r ro -  

m a g n e t i s m  a n d  s u p e r c o n d u c t i v i t y  are  m e n t i o n e d .  
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A c e t y l  P y r r o l e s  and  B o r o n  T r i f l u o r i d e  A d d u c t s  

Acetoace ty l  pyrroles react  with B F  a . E t20  to give the  
6 member  chelate. The iden t i ty  of these products  has  
been established by  infrared, nuclear  magnet ic  resonance 
and degrada t ive  studies 1. In  the present  communica t ion  
the react ion of ace ty l  and benzoyl  pyrroles wi th  
}3F 3_ E t20  have  been s tudied in order to check if s imilar  
boron complexes  are formed wi th  the  ni t rogen of the  
pyrrole  to form 5 member  chelate  ~,a. 

2,4-Dilnethyl 5-acetyl  pyrrole a on t r ea tmen t  wi th  
B F  a . E t20  in benzene gave a compound  which was crystal-  
lized f rom e ther /pe t ro leum ether, mp  146-148 ~ The I R -  
spectra showed absorpt ion  in the  regions 3334 em ~ and 
1640 cln -1 which are a t t r ibu ted  to N - H  and C=O stretch-  
ing frequencies. The  nuclear  magnet ic  resonance spectra  
showed signals at  2.25, 2.36, 2.4 (singlets, -COCHa,/3- and 
e-CHa), 5.8 (doublet, /3-H, probably  due to the  coupling 
wi th  the  N - H  proton) and 9.75 p p m  (broad, N - H )  in 
re la t ive  intensi t ies  3 : 3 : 3 : 1 : 1. The laF nuclear  magnet ic  
resonance spec t rum was also recorded. The  19F chemical  
shift  wi th  CFaCOOH as external  reference and B - F  
coupling cons tan t  for this compound  are:  

~BF3 = 4074.5 cps. 
JB-F = 2.4 cps. 

There  m a y  be l i t t le  error in the  measuremen t  of 13-12 
coupling cons tant  due to the  quadrupole  broadening  in 
~912 spectrum. 1912 chemical  shi i t  of B12 a group in o ther  
compounds  have  been repor ted  elsewhere s, 6. The  ele- 
menta l  analysis are as follows: found C,47.32; H, 6.01; 
N, 7.17. Molecular weight  was found to be 210.8. Hea t ing  
with  di lute  alkali  gave  the  pa ren t  compound.  Comparison 
o{ this wi th  the  original  compound  which has bands  at  
3320 cm-* N - H  and 1630 crn -1 C-O in IR-spec t ra ,  the  

nuclear magnet ic  resonance spectra  exhibi t  signals at  
2.25, 2.3, 2.4 (singlets 3H each, - C O C H  a, fl- and ~-CHa), 
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5.8 (doublets, 1H, fl-H) and 9.6 p p m  (broad, 1H, NLH), 
showed t h a t  the  compound  formed was not  the  5 member  
chela te  (I) b u t  an  adduc t  (II) (Anal. calcd, for 
Cfi-IlINOBF3, 204.97, C, 46.90; H, 5.41; N, 6.84). Pyrro-  
len ine  s t ructures  (III)  a n d  (IV) are also possible for the  
above  compound  b u t  have  been ruled ou t  by  IR-ana lys i s  
( N - H  s t re tching f requency around 3300 cm -1) and by  
nuclear  magne t ic  resonance which showed only 1 ring 
pro ton  instead of 2 as expected  f rom (III)  and (IV). The 
2-acetyl  and 2, 4"dimethyl  5-benzoyl pyrroles on similar  
t r e a t m e n t  wi th  BF~.Et~O gave hygroscopic adducts  
which on exposure  to air gave  the  pa ren t  compounds  7. 

Zusammen[assung. Es  wird gezeigt, dass bet  der Reak-  
t ion yon  2-Acetylpyrrol  mi t  B F  3 .Et20  das A d d u k t  (II) 

ents teh t  and  nicht  wie e rwar te t  der Fi inferr ing des 
Chelats (I). 
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R e v i s e d  S t r u c t u r e  o f  Y o m o g i  A l c o h o l  A f r o m  Arternisia feddei  L 6 v .  e t  V a n .  

I n  a recent  repor t  ~, formula  I was proposed Ior yomogi  
alcohol A, a monoterpene  isolated f rom the  essent ial  oil 
of Artemisia /eddei L6v. et  Van. Re -examina t ion  of the  
original  data,  plus results of fur ther  exper iments ,  reveals  
t ha t  the  s t ruc ture  of yomog i  alcohol A should be revised 
to  I I ,  an altylic rea r rangement  p roduc t  of f l-artemisia 
alcohol I I I  ~. 
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Previously,  a 2-proton singlet  a t  5.60 p p m  in t he  N M R -  
spec t rum of yomogi  alcohol A was assigned to a v inyl idene  
group 1. However ,  the  pro ton  signals of a non-conjuga ted  
v inyl idene  funct ion  normal ly  appear  at  h igher  field in the  
region 4.6-4.7 p p m  3. Moreover,  a s t rong C--t-I bending 
v ib ra t ion  at  975 cm -1 in t he  IR-spec t rum,  in addi t ion  to 
the  corresponding v iny l  absorpt ions  a t  995 and 910 cm -~, 
points  to the  p resence  of a trans-disubstituted ethylenic  
bond, in ag reement  wi th  s t ructure  I I  bu t  no t  I. 

On select ive hydrogena t ion  over  Adams  p l a t i num oxide 
in methanol ,  yomogi  alcohol A, like I I I  2, consumed 
1 mole of hydrogen.  The  IR- spec t rum of the  p roduc t  
lacked the  character is t ic  v iny l  absorpt ions of t he  s ta r t ing  
mater ia l  1 bu t  re ta ined the  s t rong band a t  975 cm -1. The  
signals of t he  A B X  pa t t e rn  of the  v iny l  group in the  
s t a r t ing  mater ia l  1 were absent  in the  NMR-spec t rum,  and 
only a single 2-proton peak  a t  5.77 p p m  was present  in 
the  olefinic regioni The  d ihydro  alcohol consumed an  addi-  

t ional  molar  equ iva len t  of hydrogen  wi th  Adams  p la t inum 
oxide in acetic acid ~ giving a p roduc t  t h a t  no longer  had  
e i ther  the  I R - b a n d  a t  975 cm -1 or  the  olefinic pro ton  
NMR-s igna l  at  5.77 ppm. 

These da ta  indicate  t h a t  the  unspli t  signal at  5.60 p p m  
in the  NMR-spec t rum of yomogi  alcohol A is due to  the  
protons  of a trans-1, 2-disubst i tuted e thylene bonded  to 2 
near ly  equ iva l en t  qua t e rna ry  carbon atoms.  Thus 
yomogi  alcohol A is trans-2, 5, 5-trimethyI-3, 6-heptadien-  
2-ol I I ,  and the  d isubs t i tu ted  bu tad iene  (~EtOH 229 rim, 
log e 4.40) formed by  mild  dehydra t ion  1 is undoub ted ly  
the  same 2, 5, 5-tr imethyl-1,  3 ,6-heptatr iene (~EtOH 229 
nm, log ~ 4.39) obta ined previous ly  f rom I I I  by  TAK~MOTO 
and NAKAJIMA 2. 

Other  const i tuents  of t he  essential  oil of Artemisia 
]eddei Lgv. et Van. h a v e  been invest igated,  and com- 
pounds  of the  ar temisia  ke ton  type  (cf. III) were found to 
comprise about  60% of the  oil. Hence  the  formula t ion  of 
yomogi  alcohol A as I I  is also favoured  on biogenet ic  
grounds 4. 

Zusammen/assung. Fii r  den aus dem ~therischen O1 yon 
Artemisia/eddei L6v. et Van  isolierten Yomogia lkohol  A 
wird  die neue S t ruk tu r  des trans-2, 5, 5-Trimethyl-3,  6- 
heptadien-2-ols  vorgeschlagen.  
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