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D e s a c e t o x y  V L B  h y d r a z i d e  (V) was p r e p a r e d  in 
boi l ing  abso lu te  e t h a n o l  and  hyd raz ine ,  ana logous ly  to  
t h a t  of V L B  a, a n d  c rys ta l l ized  f rom CH=C12-MeOH, m.p.  
202-207 ~ (d). H i g h  r e so lu t ion  mass  spec t rum,  C~IH~N,O ~ 
Calcd. 694.4206; F o u n d :  694.4209. Anal .  Caled for :  

C41H~aN~O4.CHaOH. C, 69.39; H, 8.04; N, 11.56. F o u n d :  
C, 69.73; If ,  7.80; N, 11.51. 

Zusammen/assung. Auf G r u n d  spek t roskop i sche r  Un-  
t e r s u c h n n g e n  k o n n t e  die S t r u k t u r  riLes n e u e n  Alkalo ids  
aus  Vines roses L. als D e s a c e t o x y - V L B  aufgeM~r t  
werden.  

6 Acknowledgments. We wish to thank Mr. J. L. OCCOLOWITZ for 
the high resolution mass spectral data, Mr. T. K. BLZEY for the 
1H-NMR spectra, Nfr. G. M. MAClAK for microanalyses and Mr. R. 
J. ARMSTRONG for the isolation of the partially purified alkaloid. 
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T h e  S truc ture  of a P o l y a c e t y l e n i c  Dio l  I so la ted  f r o m  Vernonia appendiculata Less .  ( C o m p o s i t a e )  

I n  c o n t i n u a t i o n  of our  s tud ies  on  t he  sesqu i te rpene  
Iactones  of t he  genus  Vernonia (Composi tae)  l, we were 
in t e re s t ed  in t h e  i n v e s t i g a t i o n  of t he  species Vernonia 
appendiculata Less. o r ig ina t ing  f rom Madagascar .  

W o r k i n g  up  of t he  ch lo roform e x t r a c t  of t he  leaves  in  
the  usual  m a n n e r  ~ d id  no t  y ie ld  a n y  sesqui te rpene ,  b u t  
led to t h e  i so la t ion  of a c rys ta l l ine  s u b s t a n c e  w h i c h  is 
u n s t a b l e  on  exposure  to  l ight.  This  new compound ,  deca- 
4, 6, 8-tr iyne-1,  2-diol, C10H100~, M +- 162, m.p.  113-116 ~ 
[e]D-13~ (c ~ 1, MeOH:CHC13 2: 8) has  been  ass igned t he  
s t r u c t u r e  / on  t he  basis  of t he  fol lowing ev idence :  I .R.  

CHa-C~ C-C-: ~ C =  C-CH2CH (OH) CH~OH 
10 9 8 7 6 5 4 3 2 1 
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(Nujol) :  3300 cm -~ (OH) a n d  2240 cm -1 (C=-C) 3. U.V. 
(EtOFI) :  1 . . . .  214 (e 16,000), 238 (e 980), 252 (e 630), 
268 (e 570), 285 (e 570} and  305 n m  (e 630), cha rac t e r i s t i c  
f o r - ( C _ = C ) 3 - s y s t e m  a. M.S. :  m/e 162 (M+.),  and  144 
( M + . - H 2 0 ) .  ~tt N . ~ . R .  (CDCla-Pyr . ,  D~O): 1.92 (3H, s.); 
- C H ~ - C H ( O H ) -  2.56 (2if,  d., 6). The  chemica l  shif ts  due  
to the  v ic ina l  glycol s y s t e m  - C H - C H 2 - O H  are obse rved  

J 
O H  

as two complex  signals  cen te red  a t  3.65 (2H) and  3.95 
(1H) wh ich  are d isplaced in t h e  s p e c t r u m  of t he  amor -  
phous  d iace ta te ,  C1~H1~O4, [~D-67 ~ (c = 1, CHCla) to  4.18 
(1H, d.d., 12 and  6.0), 4.37 (1if), d.d.,  12 and  4) a n d  5.14 
(1H, q.d.,  6.0 and  4) ( A B X  sys tem)  5. 

The  f o r m a t i o n  of t he  d i ace t a t e  was conf i rmed  b y  t he  
e x a m i n a t i o n  of t he  mass  s p e c t r u m :  m/e 246 (NI+.), 204 
(M +. --42),  186 (M +. --60) a n d  126 (M +. - -60 •  

13C N.M.R.  (Pyridine-dL) : 10 ca rbons  f rom pu lsed  6 and  
off - resonance v decoupl ing  m e a s u r e m e n t s ,  p p m  f rom TMS 
reference:  3.9 (q), 25.4 (t), 60.7 (s) s, 61.2 (s)L 65.4 (s), 
66.0 (t), 67.1 (s), 71.2 (d), 76.3 (s) 78.7 (s); a s s i gnmen t s  
based  on  alcohol  s u b s t i t u e n t  effects 9 a n d  a lkyne  da ta% 10: 
C10, C 3, Cv, C 6, C 5, C1, Ca, C2, C9, C4, respect ively .  

Rdsumd. La s t r u c t u r e  d ' u n  cliol po lyac4 ty l6n ique  isol6 
de Vernonia appendiculata Less. a 4t6 d4 te rmin6e  
essen t i e l l ement  p a r  son 6rude en  r6sonance  m a g n 6 t i q u e  
nucl6aire  ( H e t  13C). 
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A S i n g l e - C h a i n  Tr ip le  Hel ica l  S truc ture  in Synthe t i c  P o l y p e p t i d e s  

The  exis tence  of a s ing le-cha in  t r ip le  he l ica l  s t ruc tu re ,  
in  wh ich  a single po l ypep t i de  cha in  folds b a c k  on  itself  to  
form a s t ab le  col lagen-l ike t r ip le  helix,  was f i rs t  suggested  
for t he  s u b u n i t  of Ascaris col lagen b y  MCBRIDE a n d  
HARRINGTON 1, a n d  for t he  s y n t h e t i c  p o l y p e p t i d e  (Pro- 
Pro-Gly)n  b y  ENGEL ~. On t he  basis  of mode l  bu i ld ing  
s tudies ,  RAMACHAN~RAN, DOYLE a n d  BLOUT 3 were able  
to  give t he  de ta i l s  of such  a s t r u c t u r e  for (Pro-Pro-Gly)~.  
T h e y  sugges ted  t h a t  t he  s ing le-cha in  t r ip le  he l ix  is a 

possible  c o n f o r m a t i o n  for  po lypep t i de s  of t h e  t y p e  
(X-Y-Gly)n,  where  X and  Y are a n y  amino  or imino  acids. 

10.  W. McBRIDE and W. F. HARRINGTON, Biochemistry 6, 1499 
(1967). 

2 J. ]~NGEL, in Conformation o/Biopolymers (Ed. G. N. RAMACttAN- 
DRAN; Academic Press, London 1967), vol. 2, p. 483. 

3 G. i'x~. RAMACHANDRAN, B. B. DOYLE and E. R. BLOUT, Bio- 
polymers 6, 1771 (1968). 
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A b a c k f o l d e d  a n t i p a r a l l e l  s t r u c t u r e  h a s  a l so  b e e n  r e p o r t e d  
for  l a m e l l a e  of  ( P r o - P r o - G l y ) n  p r e p a r e d  b y  e v a p o r a t i o n  
f r o m  s o l u t i o n s  in  d i o x a n e - w a t e r  m i x t u r e s  4. T h i s  c o n t r a s t s  
w i t h  e v i d e n c e  for  t r i p l e - c h a i n  a s s o c i a t i o n  in  ( P r o - P r o -  
Gly)n  of d e f i n e d  m o l e c u l a r  w e i g h t  s-~, a n d  w i t h  t h e  n o r m a l  
f ib re  o r i e n t a t i o n  o b s e r v e d  in  o t h e r  p r e p a r a t i o n s  s; b u t  t h e  
p o s s i b i l i t y  of  s t r u c t u r a l  v a r i a b i l i t y  c a n n o t  be  e x c l u d e d  
he re .  

Table I. X-ray data for (Pro-Leu-GIy)~. Three polypeptide chaii~ in 
triple helix; monoclinic (pseudohexagonal) unit cell a _ b = 
12.6, c = 28.5 A 9i = 115 ~ 

h k 1 do do Io 

1 0 0 11.40 11.5 vvvs 

1 0 2 8.90 8.65 m 

1 1 0 6.76 6.70 m 

2 0 0 5.70 5.65 vs 

2 0 4 4.45 4.5 to 

1 0 6 4.38 broadvs  

2 1 3 4.00 4.0 

1 0 7 3.83 3.65 w 

2 2 0 3.38 3.32 w 

0 0 10 2.85 2.86 w 

2 1 10 2.39 2.40 w 

Table II. X-ray data for (Pro-Leu-Gly)~. Single polypeptide chain in 
triple helix; monoelinie (pseudohexagonal) unit cell a _~ b = 12.6, 
c = 8 . 6 ] t , ~  = 115 ~ 

h k 1 de do Io 

1 0 0 11.40 11.5 vvvs 

0 0 1 8.60 8.65 m 

1 1 0 6.76 6.70 m 

2 0 0 5.70 5.65 vs 

0 0 2 4.30 4.5 to 

1 0 2 4.02 4.0 broadvs  

1 1 2 3.63 3.65 w 

2 2 0 3.38 3.32 w 

0 0 3 2.87 2.86 w 

2 1 3 2.40 2.40 w 

R e c e n t l y ,  we  s y n t h e s i z e d  t h e  s e q u e n t i a l  p o l y p e p t i d e s  
( P r o - L e u - G l y ) n  a n d  ( P r o - P h e - G l y ) n ,  a n d  w e r e  ab l e  t o  
d e m o n s t r a t e  b y  c i r c u l a r  d i c h r o i s m  m e a s u r e m e n t s  t h a t  in  
c e r t a i n  c o n d i t i o n s  t h e s e  p o l y m e r s  a s s u m e  a t r i p l e  h e l i x  
s t r u c t u r e  in  s o l u t i o n .  As  s h o w n  in  T a b l e  I for  u n o r i e n t e d  
f i l m s  a n d  p o w d e r s  of  ( P r o - L e u - G l y ) m  t h e  s p a c i n g s  a n d  
i n t e n s i t y  d i s t r i b u t i o n  a r e  r e m a r k a b l y  s i m i l a r  t o  t h o s e  of  
u n s t r e t c h e d  c o l l a g e n  9. 

W e  h a v e  b e e n  a b l e  to  m e a s u r e  a b o u t  9 s p a c i n g s  a n d  to  
e s t i m a t e  t h e i r  i n t e n s i t i e s ,  a s  r e p o r t e d  in  T a b l e  I.  A l l  
t h e  r e f l e c t i o n s  c o u l d  be  a p p r o x i m a t e l y  i n d e x e d  o n  t h e  
b a s i s  of  m o n o c l i n i c  ( p s e u d o - h e x a g o n a l )  p a c k i n g  in  a 
u n i t  cell  w i t h  a _~ b = 12.6 a n d  c ~ 28.5 A, Y = 115% 
O n  t h i s  ba s i s ,  a s  in  co l l agen ,  t h e r e  is a r e l a t i v e l y  s t r o n g  
2.85 ~_ r e f l e c t i o n  o n  t h e  1 0 t h  l a y e r l i n e ,  i n d i c a t i n g  a h e l i x  
w i t h  a n  a x i a l  t r a n s l a t i o n  of 2.85 A p e r  u n i t  of  s t r u c t u r e  
a n d  a p p r o x i m a t e l y  10 u n i t s  in  a n  i n t e g r a l  n u m b e r  of  
t u r n s .  W e  h a v e  b e e n  fo rced ,  h o w e v e r ,  t o  i n d e x  t h e  8.6 ]k 
r e f l e c t i o n  as  (102), w h i c h  c o n t r a d i c t s  he l i c a l  d i f f r a c t i o n  
t h e o r y  1~ as  t h i s  r e q u i r e s  for  a c o l l a g e n - l i k e  s t r u c t u r e  
r e l a t i v e l y  s t r o n g  n e a r  m e r i d i o n a l  r e f l e c t i o n s  o n l y  o n  t h e  
3rd,  7 th ,  9kh a n d  1 0 t h  l a y e r  l ines .  T h e r e f o r e ,  we  h a v e  
e x a m i n e d  t h e  X - r a y  d i f f r a c t i o n  p a t t e r n  for  a n y  i n d i c a t i o n  
of a n  a r r a n g e m e n t  in  w h i c h  a s i ng l e  m o l e c u l e ,  b y  co i l i ng  
b a c k  on  i tse l f ,  m i g h t  f o r m  a t r i p l e - s t r a n d e d  s t r u c t u r e  of  
2 p a r a l l e l  a n d  1 a n t i p a r a l l e l  s t r a n d s .  

T h i s  m o d e l  (Tab l e  I I )  is s u p p o r t e d o b Y  t h e  p r e s e n c e  of  
t h e  8.6 ~_ r e f l e c t i on .  I n  a d d i t i o n ,  a 4.3 A r e f l e c t i o n  c o u l d  b e  
p r e s e n t  b u t  h i d d e n  b y  t h e  b r o a d  b a n d  in  t h i s  r e g i o n  
( 4 . 0 - - 4 . 5  A).  

I n  t h e  ca se  of  ( P r o - P h e - G l y ) n  (Tab l e  I I I ) ,  t h e  s a m e  
m o d e l  is m o r e  s t r o n g l y  s u p p o r t e d  b y  t h e  p r e s e n c e  of t h e  
8.75, 4.38,  2.87 ~_ r e f l e c t i o n s ,  w h i c h  c a n  be  i n d e x e d  a s  
(001), (002) a n d  (003), r e s p e c t i v e l y ;  t h e  m o l e c u l e s  b e i n g  
p a c k e d  in  a n  h e x a g o n a l  l a t t i c e  w i t h  a - -  15.0, c = 8.7 A.  

I n t e r e s t i n g l y ,  we  h a v e  n o t  o b t a i n e d  s i m i l a r  r e s u l t s  for  
t h e i s o m e r i c  s e q u e n c e s  ( L e u - P r o - G l y ) n  a n d  ( P h e - P r o - G I y ) n .  
I t  s e e m s ,  t h e r e f o r e ,  t h a t  t h e  p r e s e n c e  of  p r o l i n e  in  p o s i t i o n  
1 is r e q u i r e d ,  b u t  n o t  s u f f i c i e n t  for  t h e  s t a b i l i z a t i o n  of  
t h e  f o l d e d  c o n f o r m a t i o n ,  s i n c e  ( P r o - A l a - G l y ) n  1~ d o e s  n o t  
a d o p t  t h i s  k i n d  of a s t r u c t u r e .  F u r t h e r m o r e ,  t h e  n a t u r e  of  
t h e  r e s i d u e  in  p o s i t i o n  2 s e e m s  t o  be  i m p o r t a n t .  I n  f ac t ,  t h e  
s ide  c h a i n  s h o u l d  be  b o t h  a p o l a r  a n d  b u l k y ,  b e c a u s e  (Pro-  
Se r -Gly )n  1~, ( P r o - A l a - G l y ) n  i t  a n d  ( P r o - G l y - G l y ) n  13 do  n o t  
h a v e  a s i ng l e  c h a i n  of  t r i p l e  h e l i c a l  s t r u c t u r e .  A p o s s i b l e  
e x p l a n a t i o n  for  th~s f i n d i n g  c o u l d  be  t h e  s t a b i l i z a t i o n  o f  
t h e  w h o l e  s t r u c t u r e  b y  t h e  i n c r e a s e d  v a n  d e r  W a a l s  
e n e r g y  r e s u l t i n g  f r o m  a c lose r  p a c k i n g  of t h e  r e s i d u e s  in  
p o s i t i o n  2 l y i n g  on  d i f f e r e n t  c h a i n  s e g m e n t s .  

Table III. X-ray data  for (Pro-Phe-Gly)~. Single polypeptide chain 
in triple helix; hexagonal unit  cell a = 15.0, c = 8.7 A 

h k 1 do do Io 

1 0 0 13.00 13.00 

0 0 1 8.70 8.75 

1 0 1 7.23 7.18 
1 2 0 4.91 4.96 

0 0 2 4.35 4.38 

l 1 2 3.76 3.80 
2 0 2 3.62 3.60 
0 0 3 2.90 2.87 
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Riassunto. Misure di d i f f raz ione  ai  R a g g i - X  sui poli-  
pep t id i  s in te t i c i  (Pro-Leu-Gly)n  e (Pro-Phe-Gly)~ per-  
m e t t o n o  di suggerire  u n a  s t r u t t u r a  o r ig ina t a  da l l ' avvo l -  
g imen to  di u n a  s ingola  c a t e n a  a fo rmare  u n a  t r ip l a  elica. 

1~ Istituto di Chimica Analitiea e Chimica Analitica Applicata, 
Universit5 di Padova and Centro di Studio sulla Stabilitk e Re- 
attivit& dei Composti di Coordinazione. 

I1 conf ron to  t r a  i d a t i  o t t e n u t i  dagl i  a u t o r i  e quel l i  
r i p o r t a t i  in  l e t t e r a t u r a  ind ica  c h e l a  p re senza  di p ro l ina  in 
pos iz ione  1 ~ necessar ia  m a  non  suff ic iente  e che ino l t re  
i m p o r t a n t e  la n a t u r a  del res iduo in posiz ione 2. 

A. DEL PRA, A. M. TAMBURRO 14 and  A. SCATTURIN 

Istituto di Chimica Organics dell' Universitd, 
Via Marzolo 1, 1-35700 Padova (Italy), 7 October 1974. 

Sex Pheromones of the Armyworm Moth, Spodoptera exempta (Wlk. 

The  a r m y w o r m ,  Spodoptera exempta (Wlk.) (Lepi- 
dop te ra ,  Noc tu idae)  is a serious pes t  of cereals  a n d  
grasses wh ich  occurs  in  Africa,  Ind ia ,  Malaysia ,  I n d o n e s i a  
a n d  Aus t ra l ia .  A s y n t h e t i c  sex p h e r o m o n e  would  p rov ide  
a va luab l e  a id  to  i ts  control .  W e  h a v e  found  t h a t  v i rg in  
female  S. exempta produce  two  c o m p o u n d s  wh ich  are 
p o t e n t  o l fac tory  s t i m u l a n t s  for t he  ma le  mo th .  T h e y  h a v e  
been  iden t i f i ed  as (Z) -9 - t e t r adecen- l -y l  a ce t a t e  (I) and  
(Z) -9 , (E) -12- te t radecadien-1-y l  a ce t a t e  (II) a n d  h a v e  
b e e n  shown  to  a t t r a c t  ma le  m o t h s  u n d e r  l a b o r a t o r y  
condi t ions .  

As on ly  a smal l  n u m b e r  of m o t h s  was avai lable ,  gas 
c h r o m a t o g r a p h y  (GC) c o m b i n e d  w i t h  e l e c t r o a n t e n n o g r a m  
(EAG) record ing  1 was  used for t h e  iden t i f i ca t ion  of t he  
phe romones .  E x t r a c t s  of 1-day-old  v i rg in  female  and  
male  m o t h s  were p r e p a r e d  a f te r  a 3 h da rknes s  t r e a t m e n t .  
The  las t  3 to  4 a b d o m i n a l  s egmen t s  were c l ipped a n d  
e x t r a c t e d  w i t h  d i c h l o r o m e t h a n e  for 15 m i n  a t  r oom 
t e m p e r a t u r e  w i t h o u t  m a c e r a t i o n ;  t he  so lven t  was re- 
m o v e d  b y  p i p e t t e  a n d  c o n c e n t r a t e d  to 1 t ip  equ iva len t /~ l .  

B o t h  ma le  a n d  female  m o t h  p r e p a r a t i o n s  were m a d e  for 
E A G  recording.  The  e x t r a c t s  were c h r o m a t o g r a p h e d  on  
po la r  and  n o n - p o l a r  p a c k e d  GC co lumns  a n d  t h e  c o l u m n  
ef f luen t  spl i t  75% to  t h e  f l ame ion i sa t ion  de t ec to r  and  
25% to  t he  t e s t  insec t ' s  a n t e n n a ;  GC peaks  a n d  E A G  
responses  were r ecorded  s imul t aneous ly .  The  female  m o t h  
d id  n o t  r e spond  to  a n y  c o m p o n e n t s  of e i the r  ma le  or 
female  e x t r a c t  (c.f.e). Male m o t h s  r e sponded  only  to  
female  e x t r a c t :  two  responses  were o b t a i n e d  to t h e  
e f f luen t  f rom a po la r  column,  b u t  f rom a n o n - p o l a r  
co lumn  the  2 o l fac tory  s t i m u l a n t s  (des ignated  S(i) a n d  
S(ii)) emerged  as a s ingle p e a k  (Table  I). T he  a m o u n t s  of 
t he  2 c o m p o u n d s  in a female  t ip  e q u i v a l e n t  were 4 ng  S(i) 
a n d  a p p r o x i m a t e l y  0.2 ng  S(ii), 

As p r e l im ina ry  e x a m i n a t i o n  of t h e i r  GC b e h a v i o u r  
sugges ted  t h a t  S(i) a n d  S(ii) were ace t a t e s  of C1~ un-  
s a t u r a t e d  alcohols,  t h e y  were c o m p a r e d  d i rec t ly  w i t h  
s y n t h e t i c  samples  of t he  k n o w n  sex p h e r o m o n e s  of o the r  
Spodopteea species w h i c h  are  all  c o m p o u n d s  of t h i s  
t y p e  a-6 (Table  II) .  The  resu l t s  i nd i ca t ed  t h a t  S(i) was  a 
t e t r a d e c e n y l  a ce t a t e  and  S(ii) was  a t e t r a d e c a d i e n y l  
a c e t a t e  in  w h i c h  t he  two  double  bonds  were m e t h y l e n e  
i n t e r r u p t e d .  I n  a n  a t t e m p t  to  e s t ab l i sh  t he  pos i t ions  and  
con f igu ra t i ons  of t h e  double  b o n d s  in t he  t w o  compounds ,  
female  t ip  e x t r a c t  (0.5 ~1), a r ange  of t e t r a d e c e n y l  
a ce t a t e  i somers  ((Z)- a n d  (17;)-7, -8, -9, -10, -11 a n d  -12) 
and  all  4 s te reo isomers  of 9, 12 - t e t r adecad ieny l  a c e t a t e  
were r u n  t h r o u g h  t h e  G C - E A G  l ink  on  s u p p o r t - c o a t e d  
open  t u b u l a r  co lumns  (50 I t  C a r b o w a x  20M, Apiezon  L 
a n d  D E G S  r u n  i s o t h e r m a l l y  a t  150, 165 a n d  141~ 
respect ive ly ,  w i t h  a h e l i u m  flow of 4 ml /min) .  All  s y n t h e t i c  
samples  were c h r o m a t o g r a p h e d  a t  a load ing  of 2 ng. Only  
(E) -10- t e t r adeceny l  ace t a t e  a n d  (Z) -9 - t e t radeceny l  a ce t a t e  
(I) c o - c h r o m a t o g r a p h e d  w i t h  S(i), a n d  on ly  t h e  (Z)-9 
i somer  el ici ted a n  E A G  response  a t  th i s  loading.  Only  
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Table I. GC retention temperatures of the olfactory stimulants S(i) and S(ii) in female moth extract and corresponding male antennal responses 

Sample Retention temperature EAG response Retention temperature EAG response 
(~ Column A (mV) (~ Column B (mV) 

Dodecanyl acetate 155.0 147.6 
Tetradecanyl acetate 172.5 164.6 
Hexadeeanyl acetate 191.4 182.8 

S(i) 4ng 175.8 1.3 ~ 163.0 
S(ii) ca. 0.2 ng 183.0 0.4 } 1.7 

Column A: 21/2~ Carbowax 20 M on Chromosorb G AW DCMS, temperature programmed at 4~ from 120-200~ with N 2 flow 25 ml/ 
min. Column B : SE 30 (other conditions as for Column A). 


