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na tura l  p roduc t  was E~x]~ 5 -88  ~ (c 0.1, 0.1 M HCOOH).  
The rat io of amino acids in an  acid hydro lyza te :  Cys 
2.13(2), Ser 2.86(3), Leu 5.10(5), Thr  3.48(4), Val 2.20(2), 
S l y  3.30(3), Lys 1.98(2), GIn 3.27(3), His  0.95(1), Ty r  
0.90(1), Pro 1.96(2), Arg 1.03(1), Asp 2.o7(2), Ala 0.94(1). 
(Average recovery  was 89.9%) 

The head par t  of [Asu 1, 7]_E_CT ' which corresponds to 
the  sequence (1-10) of the na tura l  hormone,  was syn- 
thesized as shown in F igure  3. Almost  the  same procedure  
used for the  synthesis  of [Asu 1, 6]-oxytocin 9 was applied 
to cycl izat ion of the  f ragment  (2-7). The cyclized product  
was fur ther  coupled wi th  Val-Leu-Gly  to obta in  a pro- 
tec ted  nonapep t ide  wi th  a free carboxyl  group at  the  C- 
terminus.  This mate r ia l  was conver ted  to the  N-hydroxy-  
succinimide ester, which was then  coupled wi th  the  frag- 
men t  I in D M F  at  30~ The crude product ,  fully pro- 
tec ted  [Asul,  V]-E-CT, was t rea ted  wi th  anhydrous  H F  
as in the  case of the  synthesis  of the  na tu ra l  hormone,  
and the  l iberated free pept ide  was purified by the  use of 
CM-cellulose co lumn ch roma tog raphy  under  the  same 
condit ions as above,  Sephadex  G-25 par t i t ion  chromato-  
graphy wi th  a so lvent  sys tem of n - B u O H :  Pyr id ine :  
1 ~o-AcOH (5 : 3 : 11 v /v /v ) ,  and gel-f i l t rat ion wi th  Sepha- 
dex  LH-20 using 0.1 M A c O H  as a solvent,  successively. 
Thus, homogeneous  [Asul,  7]-E-CT was obta ined  in an 
over-al l  yield of more t h a n  30% th rough  the  final  coup- 
ling and puri f icat ion procedures:  Rf  0.71 on cellulose th in  
layer ch roma tog raphy  using a mix tu re  of n - B u O H  : A c O H  : 
Pyr id ine:  H20  (15: 3: 10:12 v /v /v /v )  as the  solvent ;  
[~]~ -95 ~ • 2 ~ (c 0.54, 1 M AcOH).  The  rat io of amino 
acids in an acid hydro lyza te :  Lys 1.92(2), His 0.89(1), 
Arg 0.95(1), Asp 1.90(2), Thr  3.88(4), Ser 3.00(3), Glu 
3.33(3), Pro 2.16(2), Gly 3.00(3), Ala 0.92(1), Val 2.10(2), 
Leu 4.95(5), Ty r  0.92(1), Asu 0.99(1), (Average recovery  
90.1%). 

The  synthet ic  E-CT showed a ra t  hypocalcemic  acti-  
v i ty  of 4300 MRC U / m g  using a similar procedure to t h a t  
out l ined by  KUMAR et  al. ~2. This  po tency  was reasonably  
high in comparison wi th  tha t  of the  na tura l  hormone  as 
described above.  The synthet ic  [Asu 1, Vj_analog showed a 
specific ac t iv i ty  of 3400 MRC U/nag under  the  same bio- 
assay system. These findings indicate  clearly t h a t  the  
disulfide bond in calci tonin is essential  not  for the  bio- 
logical ac t iv i ty  bu t  for main ta inance  of the  specific con- 
format ion  by  forming an in t ramotecular  bridge, since an 
open-chain analog of h u m a n  CT is known to be inactive~K 
During the  course of the  final pur i f icat ion of the  syn- 
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Fig. 3. Synthesis of [Asu 1' 7~-eel-calcitoninl~ 

thet ic  na tu ra l - type  E-CT, we were t roubled seriously by  
an unexpec ted  loss of the biological ac t iv i ty ;  thus, we 
could no t  get  a reproducible  yield of this compound  in 
different  runs.  In  the  case of [Asu 1, ~]_analog synthesis, no 
diff icul ty was encountered during puri f icat ion in keeping 
the biological act ivi ty .  These fact  suggest tha t  the  in- 
s tabi l i ty  of synthe t ic  calci tonin should main ly  be at t r i -  
bu ted  to the  presenc~ of a disulfide bond, and that ,  if the  
Asu-analog were proved not  toxic,  the use of such an 
analog mus t  be much  more advan tageous  in developing 
a hypocalcemic  drug because of its ease of manufactur ing,  
enough po tency  and higher  s tabi l i ty  during storage. 
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Summary. A modified L-Phe-L-Phe dipept ide  has been isolated f rom the  alga Cystoseira eornieulata. 

Although  nmnerous  compounds  have  been isolated 
f rom algae in recent  years t hey  include, so far as we are 
aware, only  two simple pept ides  3, a We have  now obta ined 
the  modif ied phenyla lanine  dipept ide  1 by  chloroform 
ex t rac t ion  of Cystoseira corniculata 4 collected a t  Mar- 
marls,  Turkey.  

Ex t r ac t i on  ot the  dried alga (550 g) gave a th ick  green 
oil (2 g) which, af ter  co lumn and repeated thin  layer chro- 
ma tography ,  afforded the  d ipept ide  (57 rag) as needles, 
m.p. 185-186 ~ (from chloroform-petrol) ,  C~H~.sN~O 4 

(iV[ +, 444.2048), [~D = --74"0~ (c, 0.98; CHCla); ,~maz 
(MeOH) 214, 227sh (log e 4.18, 4.07); CD, ~,maz (MeOH) 
212 (de -1.27), 227 nm (-4.74); Vmax (KBr) 3320 (NH), 
1728 (ester CO), 1662 and 1634 cm -1 ( -NHCO-) .  The 
1H NMR-spec t rum (CDCla) showed signals for an aceta te  
me thy l  group (6 2.00, s), 3 me thy lene  (2.74d, 3.15 m, and 
3.88 m), 2 methine  (4.34 m and 4.83 q), 2 N H  (6.26 d and 
6.88 d, exchanged wi th  D20 ), and 15 aromat ic  protons.  
Decoupl ing exper iments  showed t h a t  the  methine  pro ton  
a t  6 4.83 was coupled to the  methy lene  group at  d 3.15 
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and to the  N H  p ro ton  a t  d 6.88, while the  second me th ine  
p ro ton  a t  ~ 4.34 was coupled to  the  o ther  2 me thy l ene  
groups and the  o ther  N H  pro ton .  Conf i rmatory  evidence 
for all these  ca rbon-con ta in ing  groups was p rov ided  b y  
the  1~C N M R - s p e c t r u m  which  also es tabl ished the  pre-  
sence of 3 ca rbonyl  groups (170.71, 170.41, and 167.17 
ppm).  These d a t a  suggested s t ruc tu re  i which  was sup- 
por t ed  by  the  mass  spect ra l  f r a g m e n t a t i o n  as indica ted .  

in ter  alia 6.56 and  6.86 (each 1H, d, exchanged  wi th  
D20, 2NH). This es ter  was reduced  wi th  l i th ium boro-  
hydr ide  6 (2 tools) in d ry  T H F  for 30 min in the  cold to 
fo rm the  alcohol 1 (OH in place of OAc) which  crys ta l -  
lized f rom chloroform in plates,  m.p.  174-175 ~ [=]D = 
--51.1 ~ (C, 1.42; CHCI~), M, + 402.1945 (C2sH=~N~O a requires  
M, 402.1943); v ..... (KBr) 3400 (OH), 3292 (NH) cm -~. A 
longer reduc t ion  t ime  wi th  LiBH~ led to  some degree of 
racemizat ion .  F inal  ace ty la t ion  in cold pyr id ine  yie lded 

252 the  ace ta te  1, m.p.  185-186 ~ (from chloroform-petrol)  
224 ~ ident ical  (UV, IR,  NMR, MS, CD, [e]D, and  mmp) wi th  

PhC0@N~_CH~C04NH_CH_CH20Ac-H_ 0 A c  m/e 584 t he  na tu ra l  d ipept ide .  
105 j [ - -  -- I A d d e d  in proof :  Since th is  Note  was s u b m i t t e d  the  

Ph Ph 
- PhCON hCH 2- 

1 m/e 444 

rn/e 2,52 ~ -  PhCH2' m/e 325 m/e :55:5 -HOAc = m/e 295 

Struc ture  1 was  conf i rmed by  synthes is  f rom L-phenyl-  
a lanyl-L-phenylalanine.  The m e t h y l  ester  hydrochlor ide ,  
m.p.  197-198 ~ laID = +4 .55  (c, 0.91; MeOH), p repa red  
in the  usual  way  s, was t r ea t ed  wi th  benzoyl  chloride in 
cold pyr id ine  for 30 min.  Af ter  r emova l  of so lvent  in vacuo 
and  t r i t u r a t ion  wi th  ether,  the  residue crystal l ized f rom 
ch loroform-e ther  to give the  N-benzoy l  m e t h y l  es ter  as 
needles, m.p.  177-178 ~ [e]D --  +11 .5  ~ (C, 1.08; CHC13), 
M + 430.1894 (Ce6H26N204 requires  M, 430.1892) ; ~ (CDC13) 

same compound,  n a m e d  asperglaucide,  has  been  repor ted  
in Aspergillus glaucus. ~ 
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Summary.  An oxod ipy r rome thene  model  c o m p o u n d  for bi l i rubin is found  to  undergo  oxida t ion  to a blue t e t r apyr ro le  
and a w a t e r - p r o p e n t d y o p e n t  on a silica gel t h in  layer  c h r o m a t o g r a p h y  plate.  The  reac t ion  involves ground s t a te  oxygen  
and requires  silica gel, a l though  the  p r o p e n t d y o p e n t  is an expec ted  p ro d u c t  f rom react ion wi th  s inglet  oxygen.  

In  connect ion  wi th  a widely  employed  p h o t o t h e r a p y  
for neona ta l  jaundice  due to uncon juga ted  hyperbi l i -  
rub inemia~,3  we have  been inves t iga t ing  the  pho tooxy-  
gena t ion  of bi l i rubin IX~  (BR)*, 5 and var ious  model  
compounds  6, especially 5'-oxo-3' ,  4, 4 ' - t r ie thyl-3,  5-di- 
methy l -Y,  5 ' -d ihydro- (2-2 ' ) -d ipyr romethene  (1)L Most  
of the  pho tochemica l  inves t iga t ions  of B R  repor ted  to 
da te  have  been  in v i t ro  s tudies  in solut ion ~, s, 9, w i th  the  
except ion  of some recent  work  on B R  in mieelles ~0. Thus  
env i ronmen ta l  effects  on the  p h o t o c h e m i s t r y  have  no t  
been s tudied  extensively ,  and  there  are only  a few re- 
po r t ed  s tudies  which mimic  the  e n v i r o n m e n t  of (ag- 
gregated) B R  depos i ted  in the  skin 1~ the  p re sumed  
major  pho to -ac t ive  site. We have  s tudied  the  react ions  
of 1, which  serves  as a conven ien t  model  for one hal f  of 
BR,  in the  aggrega ted  s ta te  depos i ted  on th in  layers of 
silica gel and alumina.  

Materials and methods. O x o d i p y r r o m e t h e n e  (1) was 
p repa red  by  the  base-ca ta lyzed  condensa t ion  of k ry p t o -  
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