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effected a t  --45~ Subsequen t ly ,  t he  r eac t ion  m i x t u r e  
was k e p t  a t  - -78~ f o r 2 4  h. The  d a r k  b r o w n  complex  
was decomposed  w i t h  aqueous  sod ium b i ca r bona t e .  
Careful  co lumn  c h r o m a t o g r a p h y  of t he  c rude  p r o d u c t  on  
silica gel, p e t r o l e u m  e the r  (40-60 ~ se rv ing  as e luent ,  
a f forded I as yel low needles,  m.p.  156 ~ (from 1-butanol)  
in  26% yield.  The  s t r u c t u r e  of I ( including t he  s i te  of 
f luor ina t ion)  was e s t ab l i shed  b y  t he  e l emen ta l  analyses ,  
t he  molecu la r  ion a t  m/e 270 in t he  mass  s p e c t r u m  a n d  t he  
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chemica l  sh i f t  a n d  p a t t e r n  Of the  *~F N MR- s peC t rum 
(~ = 132.0 ppm,  singlet)  s. C o m p o u n d  1 is the  on ly  f luoro- 
benzo[a~pyrene  i somer  wh ich  should  give rise to  a ~"F 
N M R  singlet .  The  *"F chemica l  sh i f t  of I closely resembles  
t h a t  of 9 - f luo roan th racene  (d = 131.8 ppm)  S. I t  shou ld  
be  n o t e d  t h a t  t he  ~"F N M R - s p e c t r u m  of the  c rude  reac-  
t ion  m i x t u r e  did  n o t  c o n t a i n  a n y  abs o r p t i ons  wh ich  
could be  a t t r i b u t e d  to  o t h e r  f luo robenzo[aJpyrene  
i somers  or to  add i t i on  p roduc t s .  The  *H N M R - s p e c t r u m  
of I lacked  t h e  cha rac t e r i s t i c  s ing le t  a t  8.42 p p m  in the  
co r r e spond ing  s p e c t r u m  of BaP ,  a t t r i b u t e d  to  H-69. 
The  U V - s p e c t r u m  of I ($eydohexane = 226 n m  (log e 4.45), 

~--max 
255 (4.60), 266 (4.62), 275s (4.45), 286 (4.61), 296 (4.74), 

336s (3.68), 356 (4.05), 372 (4.29), 383s (4.22), 387 (4.25), 
393 (4.28) a n d  408 (4.60)) is v e r y  s imi la r  to  t h a t  of B a P  
a n d  4- f luorobenzo~a]pyrene  ~~ The  f o r m a t i o n  of I as t he  
p r e d o m i n a n t  p r o d u c t  of t he  f l uo r ina t i on  is n o t  surpr iz iug,  
in v iew of t he  e n h a n c e d  r e a c t i v i t y  of pos i t ion  6 of B a P  
t owards  e lec t rophi l ic  r eagen t s  n.  

The  b lock ing  of t he  mos t  r eac t ive  pos i t ion  of B a P  b y  a 
f luor ine  a tom,  t o g e t h e r  w i t h  t he  i n t r o d u c t i o n  of a f luor ine  
in t he  n e i g h b o u r h o o d  of the  K-reg ion  (Ca-Cs) (bu t  n o t  a t  
t he  K-reg ion  itself) is p a r t i c u l a r l y  a t t r a c t i v e  to s t r u c t u r e -  
a c t i v i t y  r e l a t i o n s h i p s  s tud ies  of chemica l  carc inogenesis  
in the  B a P  series a. The  d i rec t  f l uo r ina t i on  of B a P  w i t h  
X e F  2 i l lus t ra tes  the  app l i cab i l i t y  of t he  rou te  to  t h e  
syn thes i s  of f luor ine  s u b s t i t u t e d  carc inogenic  polycycl ic  
a r o m a t i c  h y d r o c a r b o n s  ~2. 

6 The 19F NIVfR-spectra were recorded in dichloromethane at 94.1 
~Hz. 19F chemical shifts (c~) are reported in ppm, upfield from 
CClaF. 
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i2 The direct fluorination of aromatic molecules by xenon difluoride 

has recently been extended to naphthalene, anthracene, phen- 
anthrene and pyrene_Cf, a) E. D. BERGMANN, H. SEEm, C.-H. 
LI~, M~. RAmNOVlTZ and I. AGRANAT, J. org. Chem., 40, 3793 (1975) ; 
b) S. P. ASfAND, L. A. QUATERMAN, P. A. CHRISTIAN, H. H. HYMAN 
and R. FILLER, J. org. Chem., dO, 3796 (1975); e) I. AGRANAT, M. 
NABINOVITZ, H. SELIG and C.-H. LIN, Chem. Lett., 1271 (1975). 
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Summary. The  odorous  and  physio logica l ly  ac t ive  subs t ances  of t he  secre t ions  of J a p a n e s e  s t i n k  bugs  (Cydnidae)  
were inves t iga ted .  The  m a i n  c o m p o n e n t s  of t he  secre t ions  of M. ]aponensis a n d  A. nigritus are n - t r i decane  and  n - p e n -  
t a d e c a n e  t o g e t h e r  w i th  2-octenal  and  2-decenal,  while  2 -hexena l  is t he  m a i n  c o m p o n e n t s  in t h e  secre t ion  of A. magna. 

I n  r ecen t  years ,  t he  n a t u r e  of p h e r o m o n e  a n d  o t h e r  
cons iderab le  chemica l  release used b y  insec ts  has  a roused  
cons iderable  in te res t .  Some inves t iga t ions  h a v e  been  
pub l i shed  on  t h e  chemica l  s t ruc tu re s  or phys io logica l  
func t ions  of t h e  s t i n k  bags :  BLU•E e t  al. ~ r epo r t ed  t he  
presence  of 2 -hep tena l  a n d  n - t r i decane  f rom rice s t i n k  
bugs,  Oebalus pugnax. ROTH 3 ident i f ied  p e n t a n a l ,  h e p t a -  
hal ,  a n d  oc tena l  f rom Scaptocoris divergens (Cydnidae).  
WATt~RHOUSE 4 r epo r t ed  t he  presence  of 2-hexenal ,  2- 
decena l  f rom Nezara viridula. 2-hexena l  and  2-octenal  
f rom Rhoecocaris sulciventris a n d  n - h e x e n a l  f rom Mictis 
pro/aria. SCHILDKNECHT5 iden t i f i ed  as 2-hexenal ,  2-octe- 
hal ,  2 -decanal  f rom D. baccarum L. 2-hexenal ,  2-octenal  
f rom Eurogaster sp. a n d  2-hexenal ,  2-octenal ,  2 -decana l  
f rom P.  viridissima. TsuYvKI  e t  al. 6 r epo r t ed  t he  follow- 
ing c o n s t i t u e n t s  f rom t he  s t i nk  bugs  in J a p a n :  Nezara 
viridula (L.), trans-decenal. Graphosoma rubrolimatum 
(Westw.),  trans-2-decenal, n-hexena l .  Aelia fieberi Scot t ,  
trans-2-decenal. Scotinophara lurida Burmei s t e r ,  trans-2- 
decenal .  A canthocoris sordidus (Thunberg) ,  n -hexena l ,  
trans-2-hexenal. Hygica opaca F., n-hexena l .  ]~linachtus 
bicoloripes Scott ,  n -hexena l ,  oc tanal .  GILBY e t  alY, N.  

viridula var .  smaregdula, trans-2-propenal, trans-2-butenal, 
m e t h y l e t h y l  ketone,  e t h y l p r o p y l  ke tone ,  4-ke to-2-hexene ,  
trans-2-hexenal, 4-keto-trans-2-hexenal, trans-2-hexenyl 
ace ta te ,  trans-2-octeual, m e t h y l h e p t y l  ke tone ,  n -un -  
decane,  4-keto-2-octenal ,  trans-2-octenyl ace ta te ,  n-  
ufldecane,  trans-2-decenal, cis-2-decenal,  n - t r idecane ,  
trans-2-decenyl ace ta te .  CALAM et  al. s, Dysderus inter- 
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GLC ta Assigned A. magnc~ M. ]aponensis A. nigritus Method of identification 
(2-hexenal ~ 1) composition, % 

0.94 unknown 2.7 
1.00 2-hexenal 91.5 11.2 GLC, IR, NMR, 2,4-DNP 
1.95 2-oetenal 5.8 24.6 4.7 GLC, IR 
2.10 n-tridecane 61.8 2.0 GLC, MS 
2.72 2-decenal 2.4 34.6 GLC, IR, 2,4-DNP 
2.82 n-pentadecane 58.7 GLC, MS 

medius Dist., n-dodecane, n-tridecane, n-pentadecane, 
hexanaI, 2-hexenal, 4-oxo-2-hexen-l-al, 2-oeten 1-al, 
4-oxo-2-octen-l-al. 

Material and method. We have investigated the defen- 
sive substances of 3 species of Cydnidae in Japan:  Adrisa 
magna Uhler, Macroscytus japonensis Scott, Aethus 
nigritus Fabricius. The stink bugs were collected in the 
ground on April in Hiroshima Prefecture, Japan. The 
stink bugs were irri tated and they then secreted the 
defensive substance in the test tube. After taking the 
bugs out of the test tube, the secretion was extracted 
with n-hexane. Evaporat ion of the solvent gave odorus 
principles. The ordorus substance of 1.2 mg was obtained 
from an irritated example of A. magna, 0.18 mg of secre- 
tion was obtained of M. ]aponensis and 0.08 mg of A. 
nigritus. The idividual components of the secretion were 
isolated by the preparative gas chromatography using 
SE30 (10~o) column and identified by gas chromatogra- 
phy (GLC), IR-spectrum, NMR-spectrum or mass spec- 
t rum (MS) compared with those of authentic specimens. 
Some of atkenals were further identified by the prepara- 
tion of 2,4-dinitrophenylphydrazone (2,4-DNP) with 
Brady's reagent (2,4-dinitrophenylphydrazine). n-A1- 
kenals were synthesized from the corresponding n-al- 
kanals according to the BEDOUI~IAIq'S method% For anal- 
ysis Hitachi  K53 gas chromatograph equipped with 
flame ionization detector was used. The gas chromato- 
graph was operated with the temperature programmed 
from 50 to 160 ~ (3 ~ using HB2000 capillary column 
(0.25 mm • m). The relative percentages of the indi- 
vidual components shown in the Table were determined 
by integration and summation of the peak areas with 
electronic digital integrator. Retention t ime was also 
determined by the integrator. 2-Hexenal; tR 1.00 (10.38 

min) I1~ (CC14) 2960, 2940, 2880, 2810, 2720, 1690, 1638, 
1458, 1381, 1341, 1301, 1280, 1150, 1140, 1090, 1043, 1002, 
970 cm -~. NMR (CCI~) ; ~ 9.50 (1H), 6.86 (1H), 6.07 (1H), 
2.30 (2H), 1.45 (2H), 0.93 (3H). 2,4-DNP m.p. 146.5~ 
(mixed m.p. not depressed). 2-Octenal; tR 1.95 I R  (CC14) 
2970, 2945, 2865, 2810, 2725, 1700, 1642, 1475, 1460, 
1440, 1385, 1304, 1158, 1144, 1102, 1048, 982 cm -1. 
2-Decenal; tl~ 2.72 IR  (CCI~) 2962, 2943, 2862, 2725, 
1700, 1642, 1472, 1440, 1385, 1300, 1155, 1142, 1100, 
978 cm -1. 2,4-DNP m.p. 126.5~ (mixed m.p. not 
depressed), n-Tridecane; t~ 2.10, MS m/e 184 (M+), 154, 
140, 126, 112, 99, 85, 71, 57 (base peak), 43. n-Penta- 
decane tR 2.82 MS m/e 212 (M+). 

Results and discussion. The secretion of A. magnc~ 
contained 2-hexenal (91.5%) and 2-octenal (5.8%) as the 
main components. The defensive substance of M. ]a- 
ponemis identified as 2-hexenal (11.2%), 2-octenal 
(24.6%) and n-undecane (61.8%). n-Pentadecane (58.7%) 
was found in the secretion of A. nigrgtus together with 
2-octenal (4.7%), 2-decenal (34.6%) and n-tridecane 
(2.0~o). n-Alkenal was widely spread through-out 
Pentatomidae, Coreidae, and Cimex families. The 
secretion of M. ~aponensis and A. nigritus contained the 
n-paraffins as the main components, while no n-paraffin 
was found in the secretion of A. magna. These results can 
be used for the chemosystematic study of the stink bugs. 
I t  can be seen that  n-paraffins in the secretion were used 
as the solvent of the n-alkenals : in the case of n-paraffins 
as the solvent of formic acid in the ants ~~ 

P. Z. BEDOUKIAN, J. Am. chem. Soc. 79, 889 (1957). 
10 A. QuILICO, P. GRU~AI~GER and M. PAVAN, XI. Int. Congr. 

Entom., Wien (1960), vol. 3, p. 66. 
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Summary. The barrier to rotation in the N-acetyl methyl  ester of thyroxine was found to be 8.6 kcal tool -1. Previous 
experiments determining the barrier to rotation in triiodothyropropionic acid in HCl-ethanol were shown to  be in 
error. 

The conformations of the active thyroid hormone 
3, 5, 3'-triiodo-L-thyronine (Ts) have been extensively 
studied. Steric effects of the 3,5-iodines force the 2 
aromatic rings to lie in mutually perpendicular planes 
(Figure 1), resulting in the formation of 2 conformational 
isomers which differ only in the orientation of the 3'- 
iodine with respect to the inner (~) aromatic ring. When 
the 3'-iodine lies over the c~-ring the conformation is 
termed proximal, and it is distal when the 3'-iodine is 
away from the s-ring. JORGENSEN et al.a, 4 have con- 

1 We thank Dr. H. ZIFFER at NIAMDD-NIH for help in obtaining 
the 220 Mttz spectra and NSF for funds to purchase an XL-100 
spectrometer under Grant No. GP-43155. This research was sup- 
ported by the National Inst i tute  of Health through Grant No. 
AM-17458. 

MedieaI Foundation of Buffalo. 

]~. C. JORGENSEN, N, ZENKER and C. GREENBURO, J. biol. Chem. 
235, 1732 (1960). 
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