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C, lH1sO10 requires :  C, 58.96; H,  4.08%) (natural  one s, 
m.p.  207.5-209 °, I R  3390, 3130, 1653, 1604 cm -~ (Nujol), 
U V  ~.BtOH • ~ax n m  (log ~): 259 (4.26), 296 (3.92), 355 (4.33)) 
(lit. m.p.  207-209 ° 1, 211-213 °~, 199-200 ° ~), whose i den t i t y  
wi th  na tu ra l  one was conf i rmed by  mixed  m.p.  de te rmina-  
t ion and UV-  and IR-spec t r a l  comparison.  Syn the t i c  axiI- 
Iarin gave,  w i t h  acet ic  anhydr ide ,  t e t r aace t a t e  (m.p. 
161-161.5 °) and,  w i th  d ie thy l  sulphate,  t e t r a e thy l  e ther  
(VIII )  (m.p. 110-111.5 °) (lit. 2 m.p.  108-110°), which was 
also prepared  f rom 2 ,4-d ie thoxy-6-hydroxy-3 ,  o)-dime- 
t hoxyace tophenone  (IX) and 3 ,4-d ie thoxybenzoic  anhy-  
dr ide by  unambiguous  method.  

Par t ia l  me thy l a t i on  of VI,  followed by  debenzyla t ion  
yielded axi l lar in  7-methyl  e ther  (II) (m.p. 237-238 °, I R  
3380, 1651, 1603, 1593 cm -1 (Nujol), I7V ~EtOH --- -  - ~ x  nm (log e): 
260 (4.32), 356 (4.37). F o u n d :  C, 60.21; H,  4.47. C~sH~O, 
requires :  C, 60.00; H, 4.48%) (lit. 3 m.p.  235-236 ° , 
UV Xr,,a x-EtOH nm (log e) : 271 (4.29), 360 (4.31)). I t s  t r i ace ta te  
(X) (m.p. 158-159 °) (lit. 3 m.p.  159-160 °) was prepared  by  
acety la t ion .  

On the  o ther  hand,  debenzy la t ion  of V I I  afforded the  
t e t r a h y d r o x y f l a v o n e  ( I I I )  (m.p. 297-299 °, I R  3440, 3360, 

~EtOH (1oge): 262 (4.32), 3290, 1657, 1616 cm -1, U V  t.ma x n m  
274.5 (4.37), 298 (3.97), 368 (4.25). F o u n d :  C, 58.87; H,  
3.83. C21H~sO10 requires :  C, 58.96; H,  4.08%) (natural  
compound  1°, m.p.  296-298 °) (lit. 4 m.p.  301-303°), whose 
iden t i t y  wi th  na tura l  c o m p o u n d  was conf i rmed by  mixed  
m.p.  de t e rmina t ion  and UV-spec t ra l  comparison,  i t s  
t e t r aace t a t e  (m.p. 157-158 °) (lit. 4 m.p.  149-150 °) and 
t e t r a e t h y l  e ther  (m,p. 124.5-125.5 °) (lit. 4 m.p.  125-126 °) 
were p repared  by  a usual  method .  

Zusammen[assung. Axil lar in  (5,7, Y ,4" -Te t rahydroxy-  
3, 6-d imethoxyf lavon) ,  5, 3', 4 ' -Tr ihydroxy-3 ,  6, 7-tr ime- 
t h o x y f l a v o n  und 5, 7, Y, 4"-Tetrahydroxy-3,  8 -d imethoxy-  
f lavon  wurden  synthet is ier t .  
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The Absolute Configuration of (-)-Aspidospermine 
We repor t  a conf i rmat ion  of prev ious  ass ignments  of 

absolu te  conf igura t ion  to t i le Aspidosperma alkaloids by  
use of the  X - r a y  anomalous  sca t te r ing  effect  f rom crysta ls  
of ( - ) -aspidospermine N(b)-methiodide .  The  X- ray  ano- 
malous  sca t te r ing  effect  a l ready  has been used e legant ly  
in demons t r a t ing  the  s tereospecif ic i ty  of the  t r ansannu la r  
cycl iza t ion of quebrachamine  to  aspidospermine  1. This  
work  resul ted in es tabl ishing the  absolu te  conf igura t ion  
of 7-e thyl -5-desethyl -aspidospermidine  2. However ,  al- 
t hough  crys ta l  s t ruc tures  have  been  repor ted  for a n u m b e r  
of Aspidosperma and re la ted  alkaloids 3-s, inc luding 
( - ) -aspidospermine N(b) -meth iod ideL there  has been  no 
prev ious  X- ray  de t e rmina t ion  of absolute  conf igura t ion  
of a de r iva t ive  which is closely re la ted to a na tu ra l l y  
occurr ing  A spidosperma alkaloid.  Abso lu te  conf igura t ions  
h a v e  been inferred f rom chemicM inter- re la t ionships  and 
f rom opt ical  r o t a t o r y  dispersion d a t a  s -n .  

The  de t e rmina t ion  of absolute  conf igura t ion  is par t icu-  
la r ly  i m p o r t a n t  for these  alkaloids,  because t h e y  are  
known to occur  na tu ra l ly  in 2 series which dif fer  in t h a t  
the i r  skeletal  s t ruc tures  are enant iomer ic .  Some of these 
alkaloids,  such as ( - ) -aspidospermine,  have  so far  been 
found in only 1 series, while others,  such as pyrifol idine,  
h a v e  been found to  occur in bo th  11. I t  has  been suggested 
t h a t  these 2 series arise f rom a non -a symmet r i c  inter-  
med ia te  in Aspidosperma alkaloid biosynthesis  ~2. 

F r o m  the  da t a  in the  Table,  the  absolute  conf igura t ion  
of ( - ) -aspidospermine N(b) -meth iodide  is establ ished as 

(I), f rom which the  absolu te  conf igura t ion  of  the  free base 
follows. 

~ H 3 I -  

~ H I - C H  ~ 

I t  should be  no ted  t h a t  t he  a tomic  pa ramete r s  repor ted  
b y  MILLS and NYBURG give the  correct  absolute  configura-  
t ion p rov ided  t h a t  these  are  referred to  a r igh t -handed  set  
of c rys ta l  axes, as in Figures  1 and 2 of the i r  pape r  7. I n  
the i r  F igure  3, t he  axia l  set  is lef t -handed,  so t h a t  t he  
molecular  ion shown has t he  incorrec t  absolu te  configura-  
t ion.  

I n  the  p resen t  work,  crystals  of ( - ) -aspidospermine 
N(b) -meth iod ide  13 were found to be morphologica l ly  
s imilar  to those described by  MILLS and NYBURG v. The  
repor ted  crys ta l  d a t a  were assumed (a .... 24.3, b = 8.50, 
c = 11.1 ~_; space group P212121 wi th  4 molecules  in the  
uni t  cell). A needle-l ike crys ta l  of square  cross section 
(0.2 × 0.2 ram) was cu t  to a length  of 0.3 m m  and moun ted  
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hkl 

(11 (2) (3) (41 (5) (6) (7) 

IFMN[ I1;h*ll IF~ktl ( AI ) ( z~Z ~ IFh,,I IF~71 
IF~*II IFh~71 7 -  obs. k 7 ]eale. ca! . . . .  ]e. 

with the needle axis (b) along the C-axis of a G.E. single 
crystal orienter. Integrated intensi ty measurements were 
made using CuKe radiation and a scintillation counter as 
detector, with 0/20 scans of 2 ° in 20 and background 
counts at each scan limit. 

111 140 141 105 +0 .56  +0 ,50  119 92 
137 104 

222 170 169 155 + 0.16 + 0,13 139 130 
166 154 

333 82 81 87 --0.13 --0.13 74 79 
80 85 

444 28 36 41 --0.28 --0.20 37 41 
35 40 

211 101 97 102 --0.09 --0.18 69 75 
97 100 

422 183 163 165 --0.03 --0,06 138 142 
159 161 

633 102 114 112 +0 .07  0.00 91 91 
113 111 

112 28 31 22 +0 .71  +0 .68  23 16 
32 22 

224 40 45 39 +0 .28  +0 .45  49 39 
45 39 

Note that the columns of this Table contain: (1) structure amplitudes 
observed by MILLS and NYBURGI4; (2), (3} structure amplitudes, 
based on presently measured intensity data and scaled by coui- 
parison with the data in column (1). The crystal symmetry class 
(222) relates the data in column (2) to the form { hkl} and the data 

in column (3) to the form { h~l-}; (4) the intensity difference (ZI I/I), 
given by 2 (Ihkl + l~k~ -- I~kl-- I~-z)/(l~kt + I ~  + l~kt + thki) where 
Ihkl etc. are observed integrated intensities of X-ray reflections. The 

maximum e.s.d, in (zJI]I I from counting statistics is 0.02. The 
maximum error in an individual intensity measurement due to 
X-ray absorption is estimated to be 5%, from a consideration of the 
variation in intensity of 0k0 reflections with rotation about the 
diffractometer q~-axis; (5) the calculated intensity difference 

(6), (7) calculated structure.amplitudes, based on MILLS and N'z- 
BURG'S atomic parameters. Values for atomic scattering factors, 
including the CuKct dispersion correction for iodine ( z ] ] ' = -  1.2, 
A[" = 7.01 were taken from 'International Tables for X-ray Cry- 
stallography', Vol. 3 (Kynoch Press, 1962). 

Zusammen[assung. Die absolute Konfiguration yon 
(-)-Aspidospermin-N(b)-jodmethylat wurde r6ntgenogra- 
phisch unter Anwendung der anomalen Streuung be- 
st immt. Dadurch ist die absolute Konfiguration yon 
(-)-Aspidospermin festgelegt. 
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S y n t h e t i c  P e p t i d e s  R e l a t e d  to  C a e r u l e i n  1. N o t e  1 

A number  of caerulein-like peptides has been synthe- 
sized in our laboratories. This first report describes the 
activity of the compounds listed in Table I, which shows 
the amino acid composition and sequence of these pep- 
tides, as well as their molecular weight and electrophoretic 
mobilities. 

Synthesis. Compounds 3, 4, 7, 14 were synthesized by 
t h e  s t e p w i s e  p r o c e d u r e  s t a r t i n g  f r o m  t h e  k n o w n  t e t r a -  
peptide Trp-Met-Asp-Phe-NH~ 2 and adding the activated 
ester or the azide of the appropriate ter-butyloxycarbonyl 
amino acid, followed by t reatment  with AcOH/HC1. 

The synthesis of compounds 5, 8, 10, 13, 15 was 
achieved by treating with pyridine/SO v the correspond- 

ing peptide having the amino group protected as trifluoro- 
acetyl derivative. After sulphation, the protecting group 
(or groups) was eliminated by alkaline treatment.  

Trifluoroacetyltyrosine azide was obtained according 
to the scheme: Tfa-Tyr -~ Tfa-Tyr-NHNH-Boc ->- Tfa- 
Tyr -NHNHI ->- Tfa-Tyr-Nv and was condensed with 

1 A. ANASTASI, V. ERSPAMER and R. ENDEAN, Experientia 23, 699 
(1967). 

* J. M. DAVEY, A. H. LAIRD and J. S. MORLEY, J. chem. Soc. 555 
(1966). 


