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Compound (Ia): Yield 45%;  m.p.  98-100~ [c~]~ ~ 
--18 ~ (c i in CHC13); I .R.  vmc~x 3520-3400, 1720, 1640, 
1445 cm -~ and no evidence of amide I I  band;  N M R  
d p p m  4.10 (1H, q, J = 6.5 Hz,  Ala C~H), 4.84 (1H, 
4 lines, X par t  of an ABX,  Phe  C~H), 3.7 (1H, m, Pro 
C~H superimposed on Pro CeFI 2 mult iplets) ,  4.90 (1H, bs, 
OH);  MS m/e 399 (M. +, 19%), 381 (M-H20,  2%), 1256 
(3%), 70 (base peak). Hydrazinolys is  ~ of (Is) gave 
a l l y loxyca rbony l -Ala -NHNH 2 and cyclo (-Phe-Pro-). 

Compound (IIa):  Yield 15%;  glassy oil; [e]L~ = + 1 1 4  ~ 
(c 1 in CHC13); I .R.  vm=x 3430 (carbamate  NH),  1710, 
1660, 1495 cm -~ (amide II); N M R  d p p m  5.38 (1H, q, 
J = 65  Hz  Ala Q H ) ,  2.35 (1H, m, Pro C=H), 5.20 (1H, m, 
Phe  C~H), 5.45 (1H, unresolved,  NH) ;  MS m/e 399 
(M+., 10%), 381 (M-H~O, less than  0.1%), 125 * (26%), 128 
(base peak). Hydrazinolys is  7 of (IIa) gave '  a l lyloxy- 
c a rbony l -A la -NI INH 2 and cyclo(-Phe-D-Pro-).  

I t  is known t h a t  N-hydroxyacy l - l ac tams  and N- 
hydroxyacyl -d ike topiperaz ines  can give rise to oxa- 
cyclols s-~.  In  view of the  probable  existence of N-acyl-  
diketopiperazines  as react ion in termedia tes  ill the  forma- 
t ion of cyclols f rom l inear  acyl- t r ipept ides  p-ni t rophenyl-  
esters, and because of the  easy epimer iza t ion  of the  N- 
acyldiketopiperazines  conta ining proline in polar  me- 
d ium ~~ it  seemed interes t ing to examine  the  r eac t iv i ty  
of a cyclol in mild  alkal ine aqueous  buffer. Azacyclol  
(Ib) t was then  al lowed to s tand 1.5 h a t  room tempera tu re  
in the  buffer a l ready cited 5. R e m o v a l  of d ioxane and 
usual f ract ionat ion gave Z-Ala-Phe-D-Pro and Z-Ala in 
acidic fraction.  F r o m  the  neut ra l  fraction,  4 main  com- 
ponents  could be isolated by  TLC. Composi t ion of the  
neutra l  f ract ion was as follows: s tar t ing azacyclol  (Ib) 
(56%), cyclo(-Phe-D-Pro-) (17%), azacyclol  (III) (10%) 
and acyl-diketopiperazine (IIb) (17%). S t ruc ture  (IIb) 
and (III)  were assigned on the  basis of chemical  and 
spectral  propert ies.  

Compound (IIb):  Colourless foam;  [e]~0 = + 8 2  ~ 
(c 2 in CHCI~); I .R.  Vm~ 3430, 1710, 1655, 1495 cm-1;  
N M R  d p p m  5.47 (1H, q, J = 7.0 Hz,  Ala C~H), 2.40 
(1H, m, Pro C~H), 5.27 (1H, t, J = 5.0 Hz,  Phe  C~H), 
5.78(1H, d , J  = 8 . 5 H z ,  NH) ; MS m/e 449 (M+., 4.5% ), 431 
(M-H~O, 0.4%), 125 ~ (32%), 91 (base peak), t l yd raz ino-  
lysis ~ of (IIb) gave cyr and Z-AIa- 
NHNH~.  Compound (IIb) could be synthesized in high 
yield by  t rea t ing  Z-Ala-Phe-Pro  wi th  excess A%O-AcONa 
at IO0~ for 1 h. 

Compound (III) : Colourless foam; soluble in 1 N NaOH 
from which can be reprecipitated on acidification. 
[~n20 +71 ~ (c 1 in EtOH); I.IR. Vma~ 3500-3300, 1715, 
1645, 1440 cm-~; NMR ~ ppm 4.30 (IH, q, J = 7.0 Hz, 
Ala C~H), 4.40 (IH, m, Pro C~H), 4.15 (IH, unresolved 
m, X part of an ABX, Phe C~H), 6.30 (IH, bs, OH); 
MS m/e 449 (M. +, 30%), 431 (M-H~O, 2.5%), 125 ~ (17%), 
91 (base peak). Hydrazinolys is  v of (III)  gave cyclo(-Phe- 
D-Pro-) and Z-Ala-NHNH~.  

W h e n  the  same t r e a t m e n t  wi th  the  alkal ine but ler  was 
applied to N-acyldiketopiperazine  (IIb), a react ion 
mix ture  conta ining the  same components  as for azacyclol  
(Ib) was obtained.  I n  this case the  composi t ion of the  

neut ra l  f ract ion was as follows: s ta r t ing  mater ia l  (IIb) 
(35%), cyclo(-Phe-D-Pro-) (40%), azacyclol  (Ib) (8%), 
azacyclol  (III) (18%). 

The  above  results seem to indicate  t h a t  in the  mild  
alkal ine med ium an equi l ibr ium can be established 
between acyl-trans-diketopiperazJne (IIb) and its cis- 
isomer. Each  isomer can in tu rn  equi l ibrate  wi th  the  
corresponding azacyclol.  The  cis - isomer of (IIb) could no t  
be detected,  and this  fact  can be ascribed to the  a l ready 
known ins tabi l i ty  of these cis-isomers 1~ and to a higher  
t endency  to isomerize into the  corresponding azacyclol  
(Ib). The different  r eac t iv i ty  be tween acyl-trans-diketo- 
piperazine (IIb) and the  corresponding cis-isomer can be 
reasonably  related to the  a l ready known different  con- 
format ions  be tween I~L and LL isomers of cyclic dipep- 
t ides ~3,~. Such different  conformat ion  should influence 
the  reac t iv i ty  of the  amide carbonyl ;  in the  cis-isomer 
the  amide bond is in fact  forced into a s l ight ly non-planar  
ar rangement .  When  the  synthesis  of the  cis-isomer of 
(IIb) was a t t e m p t e d  by  react ing Z-Ala-C1 wi th  the  N- 
t r imethyls i ly l  de r iva t ive  of cyclo(-Phe-Pro-) ,  only aza- 
cyclol (Ib) was obtained.  

The base ca ta lyzed  interconversion,  observed by  us in 
the  case of t i le described azacyclols, was no t  found in the  
case of oxacyclols  conta ining the  same dil~etopiperazine 
system. Such different  behaviour  could possibly derive 
ei ther  f rom a higher  ins tabi l i ty  of the  corresponding 
hydroxyacyl -d ike topiperaz ines  or f rom a greater  s tabi l i ty  
of the  oxacyclols. 

Riassunto. J~ s ta ta  s tud ia ta  la reat t ivi tX in ambien te  
acquoso b landamente  alcalino dei cicloli t r ipeptidici .  Si 
messo in evidenza un equil ibrio t ra  i sJstem~ azaciclolici 
a t t raverso  le corr ispondent i  aci l-alanil-dichetopiperazine.  
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6 Peak at m/e 125 is the base peak in the MS of cyelo(-Phe-Pro@ 
Hydrazine hydrate (2 moles) was added to 1% methanolic solution 
of the compound (1 mole). The mixture was left 18 h at room 
temperature. By this treatment N-propionyl-eyelo(-Phe-Pro-) 
gave eyclo(-Phe-Pro-). For this procedure see: A. Ho~.~IAN~, 
H. OT% R. GRIOT, P. A. STADLER and R. J. FREY, Helv. chim. 
Aeta d6, 2306 (1963). 
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Vinca  A l k a l o i d s  X X X V A  D e s a c e t o x y v i n b l a s t i n e  a N e w  M i n o r  Alka lo id  f r o m  V i n c a  r o s e a  L.  
( C a t h a r a n t h u s  r o s e u s  G. D o n )  

In  the  process of pur i fy ing larger quant i t i es  of V L B  2 
(vincaleukoblast ine (I)), we have  not iced the  presence of a 
new" dimeric indole-indoline alkaloid. Physical  and 
chemical  da ta  clearly indicated t h a t  the  new compound  is 
desace toxyvinblas t ine  (II). 

The  UV and I R  spectra  of V L B  and desace toxy V L B  
are qui te  similar.  The  na tu re  of the difference be tween  the  
2 alkaloids is immed ia t e ly  apparen t  f rom the  N M R  and 
mass spectral  data.  Thus,  the  signal of the  acety l  me thy l  
of V L B  (s, $ = 2.10 ppm) a is missing in the  NIV[R- 
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Table I. Chemical shifts of acetylmethylsignals (ppm) 

Specialia 19 

VLB (I) VLB acetate (III) Desacetoxy VLB (II) Desacetoxy-VLB-aeetate (IV) 

C-3-acetyl -- 1.96 -- 1.90 

C-4-acetyl 2.10 2.08 -- -- 

spec t rum  of desace toxy  VLB.  Chemical  shif ts  in the  
N M R - s p e c t r a  of V L B - d i a c e t a t e  and desace toxy  VLB-  
aceta te ,  bo th  p repa red  by  ace ty la t ion  of t he  base using 
A%O in Py, are shown in Table I. I t  should  be no ted  t h a t  
under  these  condi t ions  the  t e r t i a ry  h y d r o x y l  in t he  indole 
por t ion  of the  dimeric  alkaloid is no t  ace ty la t ed  3. 

OH 

R3 
I, R 1 = OCHa; R 2 = H; IR a = OCOCHa; IR 4 = COOCH.~; 
II, R 1 = OCHa; IR= = H; R a = H; R~ = COOCHa; 
I I i ,  R 1 = OCHa; R 2 = COCHa; R~ = OCOCHa; R 4 ~= COOCH a 
IV, IR 1 = OCHa; IR 2 = COCH~; R 3 = H; R 4 = COOCH a 
V , R  1 = N H N H ~ ; R  2 = H ; R , = H ; R  4 = H ;  
VI, IR 1 = NHNH2; IRe = H; R~ = OH; R~ = H. 

Table II. High resolution mass spectral data of desacetoxy- 
VL B-hydrazide V. 

3 

H I 

CH 3 OH CH 2 
"~N+ 

(vH,) 

Calcd. for: C41Hhr (V) 694.4209 
Found : M + 694.4206 
Calcd. for: CazHahNaO 2 (VII) 493.2729 
Found : 493.2757 
Calcd. for: C~I-II~NO (VIII) 154.1232 
Found : 154.1210 

The mass  spec t rum of I I  ind ica ted  M+ = 752, cor- 
r e spond ing  to  an empir ical  compos i t ion  of C4~H56N407 
also in ag reemen t  wi th  microanalyses  (see exper imenta l ) .  
Since th is  t y p e  of alkaloid undergoes  in the  mass  spec- 
t r o m e t e r  a facile m e t h y l a t i o n  (by the  c a r b o m e t h o x y l  
group a t  C-18') resul t ing  in an increase of molecular  ion 
of 14 mass  units,  d e c a r b o m e t h o x y  hydraz ide  (V) was 
p repa red  in analogy to the  cor responding  der iva t ive  of 
V L B t ,  5 (VI). The high resolut ion mass  spect ra l  da t a  
ob ta ined  on th is  der iva t ive  conf i rmed the  conclusion t h a t  
(II) differed f rom V L B  in the  absence of t he  ace toxy  
group a t  C-4 of the  indoline mo ie ty  of the  alkaloid 
(Table II).  Of par t i cu la r  significance was the  absence of 
role 5095 cor responding  to the  ion conta in ing  h y d r o x y l  
a t  C-4 in V L B  hydraz ide  (VI), and  in i ts  place, t he  pre- 
sence of m/e 493 (VII) r ep resen t ing  the  cor responding  
f r ag men t  in desace toxy  V L B  hydraz ide  (V). The ion m/e 
154 was der ived f rom the  quinucl id ine  por t ion  of the  
indole moie ty  of dimeric  alkaloids 5 of th is  t y p e  wi th  a 
t e r t i a ry  h y d r o x y l  a t  C-4' (VIII) .  

Experimental. Pro t o n  magne t i c  resonance  spectra .  The 
spec t ra  in CDC1 a were measured  using M%Si as an in te rna l  
s t an d a rd  and  were recorded Oil Var ian  HA-100 MHz 
ins t rumen t .  High  resolut ion mass  spec t ra  were recorded  
using a CEC high resolut ion model  21-110 ins t rumen t .  

A solut ion of 20.0 g of impure  V L B  in benzene  was 
c h r o m a t o g r a p h e d  over  600 g of a lumina  (Act iv i ty  I I I ) .  
Af te r  e lut ing wi th  4.5 1 of ~ H ,  f rac t ions  of 100 ml were 
collected and examined  by .  TLC. (Silica Merck, D E A -  
CHC18-~H; 75:50:100, Dragendorf I  Reag en t ;  in th is  
sys t em Rf  V L B  = 0.34 and  Rf  (II) = 0.37). F rac t ions  
No. 5-24 gave 3 g of crude alkaloid.  Af te r  c rys ta l l iza t ion  
f rom CHaOH this  mate r ia l  still  con ta ined  t races  of VLB.  
The f ina lpur i f i ca t ion  was achieved by  c h r o m a t o g r a p h y  on 
Silica (7729) using the  so lvent  m i x t u r e  used for TLC 
(vide supra).  In  a typ ica l  run  500 m g  of pur i f ied  alkaloid 
was c h r o m a t o g r a p h e d  on Silica (25 g) and  f rac t ions  of 3ml 
were collected af ter  d i scard ing  the  f irs t  36 ml  of the  eluate.  
F rac t ions  No. 5, 6, 7 and  8 af forded 320 mg of the  alkaloid 
which  readi ly  crystal l ized f rom CHsOH, m.p.  183-190 ~ 
(d), [e]~ = +95 .3  ~ (CHela). For  analys is  the  mater ia l .  
was dried on a block at  150 ~ for 1 rain (weight loss 6.5~o). 
Calcd for: C4tH~N407 (II) C, 70.19; H, 7.50; N, 7.44; 
O, 14.87. Fo u n d :  C, 69.71; I~, 7.47; N, 7.08; O, 15.00. 

x Vinca Alkaloids XXXIV, N. NEuss, D. S. ]~UKUDA, D. R. 
BRANNON and L. L. HUCKSTER, Helv. chim. Acts, 57, 1891 (1974). 
Am. reed. Ass. approved generic names are vinbIastine (VLB), 
vincristine (VCR), vinrosidine (VRD), and vinIeurosine (VLR), 
respectively. VCR is supplied as oncovin (vincristine sulfate, Lilly) 
and VL]3 as VELBAN (vinblastine sulfate, Lilly). 

s N. •EUSS, L. L. HUCIKSTEP and N. J. CONE, Tetrahedron Lett. 97, 
811 (1967). 

4 N. NEUSS, J. Am. chem. Soc. 86, 1440 (1964). 
5 p. BOMMER, W. McMURRAu and K. BIEMANN, J. Am. chem. Soe. 

86, 1439 (1964). 
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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 

1 

(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  
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