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O-benzyl-L-tyrosyl-L-phenylalanyl-L-glutaminlyl-  L- aspa- 
raginyl-  S-benzyl-L-cysteinyl-L-prolyt-N e-tosyl-L- lysylgly-  
c ineamide (I). 

Fol lowing the  procedure  used for the  crys ta l l iza t ion of 
[LysS~-Vpn 9 and EArgS~-Vpn 6 we succeeded in securing 
0.38 g of I in crysta l l ine  form f rom d ime thy l fo rmamide  
(DMF)-1% formic acid (2 ml). The  crysta l l ine  amide was 
homogeneous  upon th in  layer  ch romatography  on Silica 
gel G wi th  ch lo ro fo rm:me thano l  (8: 2) s0. Reduc t ion  of 
250 mg of nonapept ide  wi th  sodium ill l iquid ammon ia  as 
appl ied to the  synthesis  of [/SSP~ 1, LysSl-Vpn 11, followed 
by  ox ida t ive  cycl izat ion wi th  ferr icyanide and desal t ing 
wi th  AG 3 • 4 yielded crude [flSP~ 1, LysS]-Vpn, which was 
purif ied by  par t i t ion  ch roma tog raphy  on Sephadex  G-25 
wi th  n-butanol :  e thanol  : pyr id ine  : water  conta in ing 1% 
acetic acid (6: 1:1:8) .  Mater ia l  was isolated f rom the  
symmet r i ca l  peak  hav ing  an RI  of 0.33 and lyophi l ized to 
yield 118 mg of hormone.  Amino  acid analysis (6N t-IC1, 
105 ~ 24 h) gave the  fol lowing molar  ratios, phe being 
t aken  as 1.0: Lys,  0.98; Asp, 0.99; Glu, 1.04; Pro, 1.00; 
Gly, 0.95; 1/2-Cys, 0.57; mixed  disulfide of f l-mercapto- 
propionic  acid and cysteine, 0.45; Tyr,  0.85; Phe, 1.00; 
N i t  a, 2.77. This  [fiSP~ ~, LysS]-Vpn exhib i ted  a ra t  pressor 
ac t i v i t y  ~2 of 132 • 7 U/mg,  which is essent ial ly ident ical  
to the  ac t i v i t y  of 126 ~ 2 U/rag, previous ly  repor ted  for 
this analog when prepared  by  convent iona l  methods  of 
pept ide  synthesis  11. 

For  the  prepara t ion  of [flSP~ ~, TosLysS]-Vpn, I (135 mg) 
was debenzyla ted  by  t r e a t m e n t  wi th  anhydrous  hydrogen 
fluoride (6-10 ml) in the  presence of 0.35 ml  anisole for 
1 h a t  r o o m  t empera tu re  ~a. Ni t rogen was passed through 
the  react ion vessel for 30 rain and the  syrupy  mater ia l  was 
dried in vacuo overnight  over  KOH.  The residue was 
t r i t u ra t ed  wi th  anhydrous  ether  and then  quickly  
dissolved in D M F  (10 ml) under  a ni t rogen atmosphere.  In  
order to oxidize the  d imercaptoI  to the  disulfide ~, a 
solution of 34 mg of freshly recrystal l ized 1,2-diiodo- 
e thane  in 7 ml absolute me thano l  was prepared under  ni- 
trogen. Bo th  of the  above  solutions were added s imul tane-  
ously, dropwise and wi th  stirring, into a mix tu re  of 25 ml  
absolute  me thano l  and 5 ml  DMF,  under  nitrogen, and 
wi th in  a per iod of 4 h. Upon  remova l  of the methanol  
in vacuo at  room tempera tu re  and addi t ion  of e thyl  
acetate,  the  ox ida t ion  product  prec ip i ta ted ;  i t  was 

collected by centr i fugat ion and washed wi th  e thyl  acetate.  
Th in  layer ch romatography  on Silica gel G in the  upper  
phase of the  solvent  sys tem n -bu t ano l : benzene : ace t i c  
a c id :wa t e r  (3:1:1:5) of the  mater ia l  gave a ma jo r  s p o t  
wi th  an Rf  of 0.55. The compound  was purif ied by  dissol- 
v ing  in acetic acid and prec ip i ta t ing  wi th  water .  Amino 
acid analysis (6N HC1, 105 ~ 24 h) gave the  fol lowing molar  
ratios, Pro being taken  as 1.00: Lys, 0.81; Asp, 1.04; Glu, 
0.98; Pro, 1.00; Gly, 1.04; ~/2-Cys, 0.56; i n k e d  disulfide of 
mercaptopropionic  acid and cysteine, 0.45; Tyr,  0.72; 
Phe, 0.99. This  compound  exhib i ted  negligible ra t  pressor 
act ivi ty .  

E lementa l  analysis of [flSP~ 1, TosLysS]-Vpn gave the  
following values :  CsaH~lO14NlgS s. C~H40 e. 3H20 (1310.56) 
calcula ted:  C, 50.4; S, 7.34. Found :  C, 50.3; S, 7.13, 

Zusammen/assung. Mit HiKe der Fes tk6rpermethode  
nach MERRIFIELD wird die Synthese yon [1-~-Mercapto- 
propions/iure, 8:lysin~-Vasopressin und El-fl-Mercaptopro- 
pions~Lure, 8-(e-N- -tolu/~lsulfonyl)-lysin~-Vasopressin, be- 
schrieben. In  diesen Analogen sind die potent ie l len 
Ka t ionenzen t ren  des ant id iure t i schen Hormons  Lysin-  
Vasopressin schri t tweise en t fern t  worden.  
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I s o l a t i o n  and S t r u c t u r a l  E luc ida t ion  of 3 , 6 - D i o x o - H e x a h y d r o - P y r r o l o [ 1 , 2 - a ] - P y r a z i n e  f r o m  the  
E c h i n o d e r m  L u i d i a  c l a t h r a t a  1 

In  an int ial  survey of mar ine  animals  for ant ineoplast ic  
components  we found  an e thanol  ex t rac t  of the  Gulf of 
Mexico starf ish Luidia clathrata (Echinodermata)  to 
exhibi t  s ignif icant  ac t iv i ty  against  exper imenta l  P-388 
lymphocy t i c  leukemia  2. Whi le  we have  no t  ye t  ident i f ied 
the  ant i leukemic  component ,  we now report  the  s t ructure  
of a companion  substance (I). A crystal l ine compound 
(m.p. 216-218 ~ f rom methanol-acetone)  was isolated by 
careful gel pe rmea t ion  ch roma tog raphy  (Sephadex LH-20,  
me thano l  as solvent) of a water  soluble fract ion f rom the 
original  e thanol  extract .  
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The opt ical ly  act ive  amide displayed a negat ive  plain 
O R D  curve. The  mass spec t rum of I (Varian Atlas  SMIB,  
70eV, direct  probe temp.  50 ~ showed ma jo r  peaks at  m/e 
154.0741 (CTH10N202, calc. 154.0742:M, base peak) ;  m/e 
126.0792 (C6H10N20, calc. 126.0793:M-CO, 28% re la t ive  
abundance) ;  m/e 111.0685 C6HgNO, talc.  111.0684:M- 
HNCO, 71%);m/e 98.0481 (C4H6N20, calc. 98.0480:M-56, 
47%);  m/e 83.0729 (CsHgN, calc. 83.0735:M-71, 3 9 % ) ;  
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and  at  role 70 (39%), 69 (45%), 56 (25%), 55 (35%), 
43 (27%), 42 (32%) and 41 (30%). Metas tab le  ion peaks  
were de tec ted  for the  fol lowing t r ans i t ions :  m/e 154 -+ 
126 + CO (m* = 103.1); tn/e 154 -+ 111 + HNCO 
(m* = S0.0); role 111 -+ S3 + CO (m* = 62.1); and  role 
83 -+ 55 (m* = 36.4). Expuls ion  of the  e lements  of HNCO 
from the  molecular  ion s t rongly  suggested a cyclic Iac tam 
s t ruc ture  conta in ing  o ther  unsa tu r a t ed  groups in the  
ring. 

Exce l len t  crysta ls  of t he  amide  were ob ta ined  by  slow 
cooling of a me thano l - ace tone -hexane  (trace) solution. 
The observed Lau6 s y m m e t r y  and  ex t inc t ions  correspond 
to  the  space group P21212 ~ wi th  a = 9.666 4- 0.006, 
b = 5.870 / :  0.004, c = 13.067 :t: 0.010, /k; Z = 4; ~ 

calc. = 1.381 g/cmZ; and  ~ obsd. = 1.37 g/cm 3. Diffrac- 
t ion  in tensi t ies  were measured  in the  var iable  speed 
0-2 0 scan mode wi th  m o n o c h o m a t e d  MoK~ rad ia t ion  on 
a Syn t ex  P i  d i f f rac tomete r ;  of t he  1280 i ndependen t  
ref lect ions  inves t iga ted  (20 < 60.0~ a to ta l  of 1234 
were re ta ined  as objec t ive ly  observed.  No correct ions 
were appl ied  for e i ther  absorp t ion  or ext inc t ion .  

The equal  a t o m  s t ruc tu re  was  solved by  d i rec t  me th -  
ods3, 4 using a compute r i zed  s mul t ip le - formula  single- 
solut ion procedure  based  on the  general ized t a n g e n t  
formula  6. Fu l l -mat r ix  leas t -squares  r e f inemen t  of the  
s t ruc ture  (130 i n d e p e n d e n t  variables) w i th  anisotropic  
t he rma l  pa rame te r s  and  hydrogen  posi t ional  pa rame te r s  
yie lded a s t a n d a r d  res idual  R = 0.046 (for all observed 
da ta  and  a we igh ted  res idual  Rw = 0 .054) . 'Ref inement  
of t he  s t ruc ture  w i thou t  the  hydrogen  a toms  yielded the  
residuals R = 0.109 and  Rw = 0.143. 

The perspec t ive  view in the  Figure  represents  fully the  
molecular  conf igura t ion  and  conformat ion  of Gly-L-Pro 
l ac tam 7, s. This  is, to t he  bes t  of our knowledge,  the  f i rs t  
t ime th is  d ipep t ide  l a c t a m  has been isolated f rom a 
mar ine  organism or indeed  f rom any  na tu ra l  sourceS, 9. 

Since the  na tu ra l  specimen gives the  same ORD spec t rum 
as the  syn the t i c  mater ia l  p repa red  f rom L-proline, the  
absolute  conf igura t ion  is assigned as (S)-C~. 

As can be seen f rom the  Figure  ne i ther  of the  rings in 
the  molecule is p lanar ;  b o t h  in fact  show pronounced  
folding. In  the  pyrrol id ine  r ing the  a toms  C~, N1, C s, and  
C 7 are qui te  coplanar  (average devia t ion  0.015 ~) wi th  
C 9 cons iderably  out  of the  p lane  (0.55 ~).  This  par t icu lar  
r ing conformat ion  has been observed only  in 2,3-cis- 
3,4-trans-3,4-dihydroxyprolinel~ typ ica l ly  C s is out  o f  
t h e  p lane  n- la .  The d ioxopiperaz ine  r ing has a p ronounced  
fold abou t  the  line C2-C5; the  d ihedra l  angle be tween  the  
planes  C2, Ca, 03,N 4, H4, C~ and C2, N1, C7, C6,Os,Csis 38,3 deg. 
The pep t ide  bond  in the  f i rs t  of these  planes  is f lat  wi th  
a d ihedra l  angle abou t  N4-C ~ of only 0.8 ~ (o) = 179.2~ 
the  a toms  in th is  p lane  show average devia t ions  of only 
0.005 Jr. The second plane  is cons iderab ly  less p lanar  
(average devia t ion  0.030 ~) due in p a r t  to  a s l ight  twis t  of 
7.2 ~ abou t  t he  pep t ide  bond  N~-C s (m = 172.8~ The only 
o ther  example  of a nonp lana r  d ioxopiperazine  r ing is t h a t  
f rom L-Ala-L-Ala ~*, where  t he  d ihedra l  angle be tween  the  
near ly  p lanar  pep~ide groups  is 25.7 ~ 

Zusammen/assung. Es wird  fiber die Isol ierung und  
Charakter is ierung der T i t e lve rb indung  (Gly-L-Pro Lac 
tam,  I) aus dem Seestern Luidia clathrata ber ichte t .  Die 
Kr i s t a l l s t ruk tu r  dieses Dioxopiperaz inder iva t s  wurde  
ermi t te l t .  Der  P iperaz inr ing  liegt in der W a n n e n - K o n  
fo rmat ion  vor. 
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A perspective representation of the structure of Gly-L-Pro lactam. 
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Anthraquinones in the Fungus Talaromyces stipitatus 
In  t he  course of morphologica l  s tudies  on the  ,genus 

Talaromyces 1, it  was observed t h a t  t he  s t ra in  CBS 349.72 
of Talaromyces stipitatus C. R. Ben j amin  ex STOLK and  
SAMSON (st. con. Penicillium stipitatum Thorn) showed 

di f ferent  p i g m e n t a t i o n  f rom the  o ther  s t rains  examined.  
This s t ra in  developed a r ed -b rown reverse  while the  others  
became yellowish.  I t  was decided to inves t iga te  the  
na tu re  of th is  red  colour. 


