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W e  repor t  t he  p repara t ion  of a pep t ide  of t he  formula  
Pyr -Gln-Arg-Leu-Gly-Asn-Gln-Trp-Ala-Val -Gly-His -Leu-  
M e t - N H ,  according to  the  scheme, which  involves  t he  
s tepwise synthesis  of the  f r agments  I I ,  X and  X X I I  and 
the i r  subsequent  condensat ion.  This  syn the t ic  pep t ide  was 
found to  be ident ica l  w i t h  na tu ra l  bombes in  x, ~. 

Boc-His -NH-NH~,  t r ea ted  in D M F  a t  - - 1 0  ° w i th  
H C 1 / T H F  and  t .BuONO*,  yie lded Boc-His-N~ which  was 
condensed wi th  Leu-Met-NH~ to give Boc-His-Leu-Met-  
N H  2 ( I ) (57% yie ld ;  m p  163-164 °, A c O E t ;  [a~D * - -29 .9° ;  
E~.~ ----- 0.6 Glu. Anal.  Calcd. for C,~HasN,O~S: C 53.0; 
H 7.7; N 16.9. F o u n d :  C 52.9; H 7.7; N 16.6) which by  
t r e a t m e n t  w i th  HC1/AcOH, fol lowed by  a passage on a 
IR-45  ( O H -  cycle) column,  af forded H i s - L e u - M e t - N H ,  
(II) (99% yie ld ;  m p  65-70°;  [~]~ - -39 .6° ;  E~.~ = 1.25 
Glu. Anal .  Calcd. for C:vH~oN,OsS: C 51.2; H 7.6; N 21.1. 
F o u n d :  C 51.0; H 7.8; N 20.7). 

Boc-Va l -Gly -OEt  ~ was t rea ted  wi th  HC1/AcOH to give 
+H2-Va l -Gly -OEt .CI -  (armorphous;  E~., = 1.15 Glu) 
which  was condensed in T H F  wi th  Boc-Ala  v, v ia  the  
mixed  anhydr ide  (EtOCOC1) in the  presence of MM, to 
give Boc-Ala -Va l -Gly-OEt  (III)  (80% yie ld ;  mp  160 °, 
A c O E t  ; [~]~ -- 23.5 °. Anal .  Calcd. for CxTH3xN~Os : C 54.7; 
H 8.4; N 11.3. F o u n d :  C 54.9; H 8.3; N 11.5) which by  
t r e a t m e n t  wi th  HC1/AcOH afforded +Ha-Ala-Val-Gly-  
O E t - C I -  (IV) (99% yie ld ;  m p  190 ° , MeOH-Et~O;  
[ ~ ] ~ + 5 . 5 ° ;  E~.~ = 0.9 Glu. Anal .  Calcd. for C ~ H ~ N ~ O , .  
HCI: C46.5 ;  H 7 . 8 ;  N13 .6 .  Found :  C46 .5 ;  H 7 . 7 ;  
N 13.2). Z-Trp s in T H F / D M F  was condensed, v ia  t he  
mixed  anhydr ide  (i. BuOCOC1) in t h e  presence of MM, 
wi th  IV  to give Z-Trp-Ala -Va l -Gly-OEt  (V) (81% yie ld ;  
m p  213 °, M e O H ;  [~]~ - -23.7  °. Anal .  Calcd. for C~xHssNs 
O7: C62.7;  H 6 . 6 ;  N i1.8. F o u n d :  C62.7;  H 6 . 6 ;  N l l . 8 )  
which by  hydrogena t ion  in t he  presence of Pd/C 10% in 
D M F  yie lded Trp -Ala -Va l -Gly -OEt  (VI) (94% yie ld ;  mp  
205 °, M e O H - E t 2 0 ;  [~]~ --26,2~;  E~.~ = 0.6 Glu. Ana l  
Calcd. for C2~H~N~O,: C60 .1 ;  H 7 . 2 .  F o u n d :  C59 .8 ;  
H 7.2) which  was condensed in T H F / D M F  wi th  Boc-Gln ~, 
v ia  the  mixed  anhydr ide  (i. BuOCOCl) in the  presence of 
MM, to give Boc-Gln-Trp-Ala -Va l -Gly-OEt  (VII) (70% 
yie ld ;  m p  220 °, M e O H ;  [~]~ - -11 .6  °. Anal.  Calcd. for 
C3~H,oN70 ~ :C 57.6; H 7.2; N 14.3. F o u n d :  C 57.5; H 7.4; 
N 14.3) which  by  t r e a t m e n t  w i th  T F A  at  0 ° for 30 min,  
afforded +H~-Gln-Trp-Ala -Va l -Gly-OEt -CFaCOO-  (VIII )  
(96% yie ld ;  m p  183°; E~.~ = 0.5 Glu) ~. 

]3oc-Asn-ONp ~o (1.4 equiv)  was condensed,  in D M F  and 
in the  presence of MM, w i t h  V I I I  to  give Boc-Asn-Gln-  
T rp -Ala -Va l -Gly -OEt  (IX) (93% yie ld ;  mp  254 ° d, 
D M F - A c O E t ;  laID ~ - -  36.4 °. Anal .  Calcd. for C~THssNgO n : 
C 55.4; H 6.9; N 15.7. F o u n d :  C 55.4; t t  7.0; N 15.5) 
which  was hydro lyzed  a t  room t empera tu r e  wi th  N a O H  
in E t O H - H ~ O  to yield Boc-Asn-Gln-Trp-Ala-Val -Gly  (X) 

(95% yield;  mp 212 ° d; D M F - A c O E t ;  [aID 4 - - 3 4  °. Anal .  
Calcd. for C~sH51N9On.0.5H20 :C 53.7; H 6.7; N 16.1. 
F o u n d :  C 53.6; H 6.8; N 15.8) which  was t rea ted  in D M F  
wi th  I equ iv  N-hydroxysuce in imide  and  1 equ iv  DCCI  
(2 h a t  0 ° and  12 h at  room temp.) .  The  solution,  conta in-  
ing the  ac t i va t ed  ester, was fi l tered and  1 equ iv  of I I  was 
added  to  t he  f i l t rate,  Af ter  12 h t he  solut ion was worked  
up to  give Boc-Asn-Gln-Trp-Ala-Val -Gly-His-Leu-Met-  
N H  2 (XI) (66% yield;  mp 233 ° d, D M F - E t O H ;  [~]~)4 
--25.7, c 1, H M P T ;  El, ~ = 0.35 Glu. Anal .  Calcd. for 
Cs2H~gN~sO~38 :C 54.1; H 6 . 9 ;  N18 .2 .  Found :  C53 .8 ;  
H 6.9; N 17.8} w h i c h b y t r e a t m e n t w i t h  H C l / A c O H y i e l d e d  
+H2-Asn-Gln-Trp-Ala  -Val-  Gly - His(+H) - Leu - Met  - N H  2 • 
2 C1- (XII )  (98% yield;  mp  200 ° d, M e O H - i . P r O H ;  [~]~ 
--24,4 °, c 1, H M P T ;  El.  2 = 0.65 Glu. Anal .  Calcd. for 
C 4 7 H n N ~ O n S . 2  HCI:  C 50.1; H 6.5. F o u n d :  C 50.3; 
H 6.8). 

Boc-Gly  7 in T H F  was condensed wi th  Z-NH-NH2,  v ia  the  
mixed  anhydr ide  (EtOCOCI) in the  presence of MM, to give 
B o c - G l y - N H - N H - Z  (XII I )  (96% yield;  amorphous.  Anal .  
Calcd. for C15H21N~O ~ :C 55.7; H 6.6; N 13.0. F o u n d :  
C 55.7 ; H 6.6; N 13.0) which by t r e a t m e n t  wi th  HC1/AcOH 
gave +H2-Gly -NH-NH-Z .  C1- (XIV) (90% yield;  mp  185 ° d, 
E t O H ;  E~., = 1.15 Glu. Anal .  Calcd. for C~0H~N~O ~ • HC1 : 
C 46.2; H 5.4; N 16.2. Found :  C 46.0; H 5.5; N 16.0) which  
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was condensed wi th  Boc-Leu*,  v ia  t he  mixed  anhydr ide  
(EtOCOC1) in the  presence of MM, to  y ie ld  Boc-Leu-Gly-  
N H - N H - Z  (XV) (92% yie ld ;  m p  133 °, Me,CO-pet .e ther ;  
[ a ~  - - 1 0  °. Anal .  Calcd. for C~H~2N,O, :C  57.8; H 7.4; 
N 12.8. Found :  C 57.9; H 7.4; N 13.0) which by  t r e a t m e n t  
w i th  H C I / A c O H  afforded +H~-Leu-Gly -NH-NH-Z .C1-  
(XVI)  (95% yie ld ;  m p  196 °, AcOH/Et~O;  [e]~ +33 .2  °, 
c 0.6, A c O H  95% ; E~., -~ 0.85 Glu. Anal .  Caled. for 
CI ,H~,N,O, .HC1 :C 51.5; H 6.8; N 15.0. F o u n d :  C 51.7; 
H 6.8; N 14.6). Boc-Arg(Z,)  n was condensed in T H F -  
D M F  wi th  X V I ,  v ia  the  mixed  anhydr ide  (EtOCOC1) in 

l ized wi th  6 equ iv  T E A  and added to a D M F - H M P T  solu- 
t ion  oi X I I  (0.75 equiv) conta in ing  1.5 equ iv  T E A .  Af te r  4 
days  a t  - -  10 °, the  react ion mix tu re  was fi l tered, concen- 
t r a t ed  in vacuo  and d i lu ted  wi th  i .  P rOH.  The  separa ted  
t e t r adecapep t ide  was dissolved in M e O H  and prec ip i ta ted  
wi th  E t O A c  and  f inal ly  was crys ta l l ized f rom 99% E t O H  
to  g ive  Pyr-Gtn-Arg(+H~)-Leu-Gly-Asn-Gln-Trp-Ala-VaI-  
Gly-His (+H)-Leu-Met -NH~-2  e l -  ( X X I I I )  (50% yie ld ;  
m p  185 ° d ;  [~]~ --20.6 °, c 0.65, D M F - H M P T  8 : 2 ;  El .  , = 
0.67 Glu. Anal .  Calcd. for C~IHnoNz4OI~S-2HC1 :C 50.4; 
H 6.7; N 19.9; C14.2. F o u n d :  C 50.4; H 6.7; N 19.6; Ct 4.3) 
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t h e  presence of MM, to  afford Boc-Arg(Z , ) -Leu-GIy-NH-  
N H - Z  (XVII)  (89% yield, m p  146 °, CHC13-AcOEt;  [ej~4 
- -12 .4  °. Anal.  Calcd. for CI3H~6NgOzl:C 60.0 H 6.6; 
N 13.0. F o u n d :  C 59.7; H 6.6; N 13.2) which  was t r ea ted  
w i t h  T F A  a t  0 ° for 30 min  1.. B y  di lu t ion wi th  E t ,O ,  
+H,-Arg(Z2)-Leu-Gly-NH-NH-Z.  CF3COO- (XVI I I )  was 
isolated (98% yie ld ;  mp  103 ° d ;  [ e ] ~ + 3 . 5 ;  Ex. 2 = 0.85 
Glu. Anal.  Calcd. for C3sHasNsOg. CF3COOH; C 54.9; 
H 5.7. F o u n d :  C 54.5; H 5.8). Boc-Gln  7 was condensed in 
T H F - D M F  wi th  X V I I I ,  v ia  the  mixed  anhydr ide  in t he  
presence of MM, to give Boc-Gln-Arg(Z2)-Leu-Gly-NH- 
N H - Z  ( X l X )  (68% yie ld ;  mp  185 °, M e O H - A c O E t ;  [a]~4 
- -11.3  °. Anal.  Calcd. for C, sH,4N~0013:C 58.3; H 6.5; 
N 14.2. F o u n d :  C 58.0; H 6.5; N 14.2) and t r ea ted  wi th  
T F A  a t  0 ° for 20 rain to yield, a f te r  d i lu t ion wi th  E t 2 0  ~8, 
+H~-GIn-Arg(Z2)-Leu-Gly-NH-NtI-Z.  CF3COO- (XX) 
(98% yie ld ;  m p  108°; [e]~ - -2 .3° ;  E l . ,  = 0.9 Glu) which  
was condensed in T H F - D M F  wi th  Z-Pyr  14, v ia  t he  m i x e d  
anhydr ide  (EtOCOC1) in t he  presence of MM, to  g ive  
Z -Pyr -GIn -Arg (Z , ) -Leu-Gly -NH-NH-Z  (XXI )  (77% y ie ld ;  
m p  194 °, M e O H - i . P r O H ;  [a]~ - -12 .7  °. Anal .  Calcd. for 
C56H87NnOz5 :C 59.3; H 6.0; O 21.1. F o u n d  C 58.8; H 6.0; 
o 21.0). 

t tydrogeno lys i s  of X X I  in DMF,  in the  presence of 
Pd /C 10% and  2 equ iv  He1 afforded Pyr-Gln-Arg(+H,) -  
Leu-Gly-NH-NH+a.  2C1- ( X X I I )  (95% yield ; amorphous  ; 
[~]~ - -  8.5 ° ; Ex. 2 = 0.95 Glu. Anal.  Calcd. for C24H4aNnO 7. 
2HC1 :C 43.0 ; H 6.8 ; C110,6. F o u n d :  C 43.2; H 6.9; C1 10.1) 
which was t rea ted  in D M F  wi th  1 equ iv  n . B u O N O  4 and 
4 equ iv  H C 1 / T H F  a t  - -  25 °. The  solut ion was then  neut ra -  

which  was found to  be  homogeneous  and showed the  
same e lec t rophore t ic  and ch romatograph ic  propert ies ,  
the  same react ions to  t ryps in  and chymot ryps in  and the  
same degrada t ive  pa t t e rn  and biological  proper t ies  z5 of 
na tu ra l  bombesin ,  thus  conf i rming the  formula  deduced  
f rom degrada t ive  exper iments .  

Riassunto. Viene r ipo r t a t a  la sintesi  del la  p i rog lu tami l -  
g lu tamini l -arg in iMeuci l -  g l ic i l -asparagini l -glutamini l - t r ip-  
tofani l -a lani l -val i l -gl ic i l - is t idi l - leuci l -met ioninamide,  un 
pept ide  ident ico per  proprietA fisiche, ch imiche  e biolo- 
giche alla bombesina .  
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