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in nonr ibosomal  pep t ide  biosynthesis% promizing pract ic-  
al value of alkylthiol  esters  in pep t ide  synthes is  7. 

In  order  to de tec t  the  possible occurrence of racemiza-  
l ion dur ing coupling of a lkyl th iol  esters wi th  amino 
functions,  we inves t iga ted  the  supersensi t ive  YOUNG 
tes t*  involving the  synthes is  of Bz -Leu-Gly -OEt"  f rom 
BZ-L-Leu-SEt  and H-GIy-OEt .  Lit t le,  if any, racemiza-  
t ion was observed  dur ing  the  coupling. The reac t ion  
proceeds  smoo th ly  when  pivalic acid or 2 -hydroxypyr i -  
dine is p resen t  as a b i func t iona l  ca ta lys t  1~ resembl ing  
nonr ibosomaI  pep~cide b iosynthes is .  Prefer red  so lvents  
are pyridine,  d ime thy l fo rmamide ,  and benzene.  A typica l  
procedure  is as follows. A mix tu re  of BZ-L-Leu-SEt  ~ 
(0.279 g, 1 mM),  H-Gly -OEt .HC1  (0.167 g, 1.2 raM), 
pivalic  acid (0.10 g, i mM), and  t r i e thy lamine  (0.17 g, 
1.7 mM) in pyr id ine  (2 ml) was s t i r red a t  20 ~ for 21 h. 
Benzene-e thy l  ace ta t e  (1:1, 50 ml) was added  to  t he  
reac t ion  mixture ,  which  was  worked up wi th  aqueous 
acid (5% HC1 or 5% citr ic acid) and  sa tu ra t ed  aqueous 
N a H C O  3 and  dried. The evapo ra t ed  residue was purif ied 
by  a silica gel co lumn c h r o m a t o g r a p h y  wi th  n -hexane  
and e thy l  ace ta te  (9:1-+1:1) to  give Bz-Leu-Gly-OEt  
(0.249 g, 89%), m p  158-162 ~ , [ct]~)~ ~ (c = 2.9, 
E tOH) ,  cor responding  to  96% L-isomer u.  W h e n  no 
b i func t iona l  ca ta lys t  was p re sen t  under  similar react ion 
condit ions,  Bz -Leu-Gly -OEt  was ob ta ined  in poor yield 
w i th  the  recovery  of mos t  of the  s t a r t ing  BZ-L-Leu-SEt.  
F u r t h e r m o r e  none of Bz -Leu -Gly -OEt  was p roduced  
w h e n  ]3z-L-Leu-OMe was used in place of Bz-L-Leu-S]!t ,  
p rov ing  the  funct ional  specif ic i ty  in the  method .  

A dual  role of a lkyl thiol  esters  as p ro tec t ive  and 
react ive  functions12 was examined  on the  IZUMIYA 
racemiza t ion  t e s t  13 which  involves  coupling of Boc-Gly- 
L-Ala-SEt  wi th  I-t-L-Leu-OBu~. Z-L-Ala-OH was con- 
densed  wi th  e thane th io l  using D E P C  2 in the  presence of 
t r i e thy lamine  in d i m e t h y l f o r m a m i d e  to give Z-L-Ala- 
SEt ,  mp  42-43 ~ [c~1~)~ ~ (c = 2.0, CHC13), in 94% 
yield. Deblocking w i t h  h y d r o g e n  b romide  in acetic acid 
af forded H - L - A l a - S E t . H B r  in 96% yield, which  was 
coupled wi th  Boc-Gly-OH b y  means  of D P P A  and 
t r i e thy lamine  in d imethy l fo rmamide~ ,  s to yield Boc- 
Gly-L-Ala-SEt,  mp  76-79 ~ [~)~176 (c~2.2 ,  E tOH) ,  
in 82% yield. Condensa t ion  of t he  thiol  ester  wi th  H- 
L-Leu-OBut (2 equiv) in the  presence  of pivalic acid in 
pyr id ine  or d i m e t h y K o r m a m i d e  a t  20 ~ for 21 h as in the  
YOUN~ tes t  gave tnoc-Gly-L-Ala-L-Leu-OBut in 90% 
yield, which  was t r ea t ed  w i t h  t r i f luoroacet ic  acid to  
furnish H-Gly-L-Ala-L-Leu-OH. No peak  of H-Gly-D- 
Ala-L-Leu-OH was de tec ted  by  the  amino acid analyzer  ~a, 
reveal ing t h a t  the  coupl ing of the  pep t ide  alkyl thiol  
ester  wi th  the  amino acid es ter  in the  presence  of the  
b i func t iona l  ca ta lys t  proceeds  wi thou t  any  racemizat ion.  

Addi t iona l  evidence of u t i l i ty  of a lkyl thiol  es ters  was 
ob ta ined  by  the  p repa ra t ion  of BOC-L-Trp-L-Leu-L-Asp- 
L-Phe-NH 2 bear ing the  same gastr ic  acid secre tory  act iv-  
i ty  as t h a t  of d iagnost ical ly  useful t e t r agas t r in  Boc- 
L-Trp-L-Met-L-Asp-L-Phe-NH 214. Boc-L-Asp(OBzl)-SEt ,  
q u an t i t a t i v e l y  ob ta ined  f rom ]3OC-L-Asp(OBzl)-OH and 
e thane th io l  using e i ther  D E P C  or D P P A  m e t h o d  2, was 
deblocked wi th  2.3 N HCl-e thyl  ace ta t e  to give H-L- 
Asp(OBzl)-SEt .HC1.  Stepwise addi t ion  of BOC-L-Leu- 
O H . H  20 and  Boc-L-Trp-OH using D E P C  a, 5 as a coupling 
r eagen t  and 2.3 N HCl-e thyl  ace ta te  as a depro tec t ing  
reagen t  afforded Boe-L-Trp-L-Leu-L-Asp(OBzl)~SEt,  mp 
117-119 ~ , ~c~]~)6-48.9 ~ (c 0.97, E tOH) ,  in 46% yield 
f rom BOC-L-Asp(OBzl)-SEt. Coupling of the  t r ipep t ide  
der iva t ive  wi th  H-L-Phe -NH 2 in d i m e t h y l f o r m a m i d e  in 
the  presence of pivalic acid as a ca ta lys t  gave Boc-L- 
Trp-L-Leu-L-Asp(OBzl)-L-Phe-NH~ in 47% yield. Hy-  
drogenolysis  over  5% Pd-C afforded BOC-L-Trp-L-Leu- 
L-Asp-L-Phe-NH215, mp  215-219 ~ (dec), E ~ - 4 2  ~ ( c =  
0.18, DMF). Ine r tness  of the  /3-benzyl es ter  group of Asp 
t o w ard  the  coupling react ion exhibi t s  the  funct ional  
specif i ty  of t he  process.  

The syn the t i c  s imula t ion  of nonr ibosomal  pep t ide  
b iosynthes i s  t hus  h ighl ights  a dual  role of alkylthioi  
es ters  as bo th  p ro tec t ive  and react ive  funct ions  in pept ide  
synthesis ,  which  m a y  promise  the  added  var ia t ion  in 
l abora to ry  s t r a t egy  for the  pep t ide  synthesis .  
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Summary. Duran tos ide  IV t e t r a a c e t a t e  was isolated f rom Duranta repens Linn  and  ident i f ied by  phys ica l  and chemical  
evidence.  

Material and methods. We have  isolated several  b i t t e r  
principles f rom the  e thanol  ex t r ac t ive  of the  leaves of 
Duranta repens Linn,  and  one componen t ,  duran tos ide  
IV  t e t r aace ta t e ,  was purif ied by  acetylat ion.  

Results and discussion. Duran tos ide  IV t e t r aace t a t e  
1 forms colorless needles, m.p.  215-217 ~ (~)D-47.9 ~ 
C36H~Ol~,~max 220.5, 225 and 284 nm.  The  U V - s p e c t r u m  
(2~m,~ 225 nm) and the  N M R - s p e c t r u m  (zcDcl~ 2.71, s, 
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- O C O C = C H - O - )  suggests  the  presence  of an iridoid 
s t ruc tu re  2. I t  conta ins  4 acetyI  groups, a p -ace toxy- t -  
c innamony l  group, a t e r t i a ry  m e t h y l  group (r.cDcia 8.79) 
a t t a c h e d  on the  carbon which  carries the  h y d r o x y l  
group, a me thy lene  group, 3 me th ine  protons,  2 hyd ro x y l  
groups, and c a r b o m e t h o x y  group as indica ted  by  NMR- 
and IR-spec t ra .  

Hydrogena t i on  of 1 gave 2, m.p.  162-163 ~ 223 nm. 
F u r t h e r  reduct ion  wi th  P t O  2 in EtOAc,  2 afforded 3 
(m.p. 168-170~ Like o ther  na tu ra l ly  occurr ing iridoids, 
1 is conver ted  by  acid hydrolys is  into glucose and black 
product .  On ace ty la t ion  wi th  A%O-pyridine a t  75 ~ for 

5 h, 1 afforded 4 (m.p. 168-170~ Vmax 3550; TCDCI 3 8.56 
(Cs-CHa)). The remaining  t e r t i a ry  h y d r o x y l  group in 4 
was located at  C a due to steric h indrancea.  

The t e r t i a ry  me t h y l  group is located a t  C s f rom bio- 
genetic reasons 4. Based on the  NMR-signals  a t  reDc~a 
7.53 (2H, d, J = 3 . 5  Hz) and 5.15 (1H, t, J = 3 . 5  Hz) in 1 
and 7.63 (2H, d, J = 3  Hz) and 5.16 (1H, t, J = 3  Hz) in 3 
and the  resul t  of double  resonance  exper iments ,  t he  
par t ia l  s t ruc ture  - C  C H 2 - C H - C =  was conf i rmed un- 
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As 1 was allowed to reac t  wi th  NaOMe in MeOH under  
room tempera tu re ,  following by  neut ra l iza t ion  wi th  
excess amber l i te  IR-120, 5 (p -hydroxy-methy l - t -c in -  
namate)  and 3 glucosides, 6a, 7a, and 8a were obta ined.  
If the  neut ra l iza t ion  was ad jus ted  to p H  6-7, only 3 
hydro ly t i c  products ,  5, 7a,  and  8a  were  recovered.  Com- 
pound  6a showed a con juga ted  es ter  (2~.,,, 223.5 nm) and 
could be p repared  quan t i t a t i ve ly  by  t rea t ing  8a in 
MeOH wi th  amber l i te  IR-120 at  55 ~ The addi t iona l  
new signals in 6a  a t  r. D~o 6.47 (3H, s, -OCHa) and 4.57 
(1H, bs, - O - C H - C = C - )  appeared  ins tead of TCDC,a 2.71 

I 
OCH a 

in 1. The conf igurat ion of Call can be assigned in 
~-axial o r ien ta t ion  by  t h a t  Call coupled wi th  C6H ~, 
C6H 2 and CgH across 5 bands  (homoallylic coupling). On 
ace ty la t ion  of 6a, 6b was obta ined.  7a  shows an isolated 
ester  absorp t ion  and  its N M R - s p e c t r u m  exhib i t s  a new 
3 p ro tons  singlet  a t  rn2o 6.53 and 2 p ro tons  a t  ZD2O 6.59 

OCH~ 
I 

and  5.02 (J 10 Hz, - O C H - C H  COOMe). The fo rmat ion  
7a  was caused by  the  addi t ion  of me thano l  to the  conju-  
ga ted  double  bond  of 8a. F u r t h e r  evidence was the  forma-  
t ion of 7a  by  the  t r e a t m e n t  of 8a wi th  NaOMe in MeOH 
for 3 days.  The a t t ack  of a me thox ide  ion to 8a f rom 
c~-side is acceptable  5. The phys ica l  da ta  of 8a  (major 
product)  were in good ag reemen t  wi th  the  s t ruc ture .  
P e n t a a c e t a t e  8b  (m.p. 204-6 ~ major) and hexaace t a t e  
8c (m.p. 196-8 ~ p repa red  f rom 8a are ident ical  w i th  
lamiide p e n t a a c e t a t e  and  hexaace ta te% respect ively.  
Therefore  the  s t ruc tu re  of duran tos ide  IV t e t r a a c e t a t e  
should  be r ep resen ted  as formula  1. Recent ly ,  lamiide 
and  3 new iridoids, du ran tos ide  I, I i ,  and I I I ,  were 
isolated f rom same source 7 and  identif ied by  N M R  and  

mass  spec t romet ry .  "We have  also isolated duran tos ide  
I t e t r a a c e t a t e  (m.p. 227-8~ pen t aace t a t e  (m.p. 211- to 
212~ and  duran tos ide  I I  t e t r aace t a t e  (m.p. 231 233 ~ 
f rom the  same ext rac t .  
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