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The  D e a m i n o  Derivat ives  of [ 4 - T h r e o n i n e ] - O x y t o c i n  and  [ 4 - T h r e o n i n e ] - M e s o t o c i n ;  A n a l o g s  
P o s s e s s i n g  a Surpr i s in~  S p e c t r u m  of D i m i n i s h e d  P h a r m a c o l o g i c a l  Act iv i t ies  1 

During  the  course of an  inves t iga t ion  on t h e  molecular  
phy logeny  of t he  n e u r o h y p h o p h y s i c a l  h o r m o n e s  [4-threo- 
nine~-oxytocin was  syn thes i zed  and  pharmaco log ica l ly  
eva lua ted  ~. This  analog was  found  to  possess  m o s t  un ique  
proper t ies .  I t  exh ib i t s  enhanced  oxytoc in- l ike  ac t iv i t ies  
and  d imin i shed  vasopress in- l ike  act ivi t ies .  Subsequen t  
s tudies  have  shown t h a t  [4- threonine]-mesotocin  exh ib i t s  
a s imilar  s p e c t r u m  of ac t iv i t ies  ~. I t  had  previous ly  been  
shown t h a t  r emova l  of t he  amino  group f rom oxy toc in  ~ 
and  o the r  4 - subs t i tu ted  analogs of oxy toc in  s gave analogs  
which  are s t r ik ingly  more  p o t e n t  t h a n  the  p a r e n t  com- 
p o u n d  in each case. I t  t hus  seemed of par t i cu la r  in te res t  to  
de t e rmine  w h e t h e r  r emova l  of t he  amino  group  f rom 
[4-threonineJ- oxy toc in  and  [4- threonine]-mesotocin  would  
br ing  abou t  a s imilar  fu r the r  e n h a n c e m e n t  of the i r  biolo- 
gical act ivi t ies .  These two deamino  analogs I I a  and  I I b  
(Figure) have  been  syn thes ized  v ia  the i r  respec t ive  pro-  
t ec ted  f i -mercap topropionyl  oc t apep t ide  in t e rmed ia te s  I a 
an I b by  use of the  solid phase  m e t h o d  as descr ibed for t he  
syn thes i s  of oxytocin~ and  of [4- threonine] -oxytoc in  ~. 
Pur i f ica t ion  of the  two deamino  analogs was  accompl i shed  
in each case by  gel f i l t ra t ion  on Sephadex  G-15L T h e y  
have  been  pharmacolog ica l ly  eva lua ted  by  m e t h o d s  pre-  
v ious ly  descr ibed s. The resul ts  ob ta ined  are p resen ted  in 
Table  I. 

Bzl-S-(CH~)2-CO-Tyr(Bzl)-Ile-Thr(Bz )-Asn-Cys(Bzl)-Pro-X-Gly- 
NH 2 

Ia Protected/~-mereaptopropionyl octapeptide of [Deamino, 4-threo- 
nine]-oxytocin: X = L e u  

Ib Protected fl-mereaptopropionyl oetapeptide of [Deamino, 4-threo- 
nine]-mesotocin: X = Ile 

1 2 3 4 5 6 7 8 9 
S(CH2)~-CO-Tyr-Ile-Thr-Asn-Cys-Pro-X-Gly-NH 2 
t t 

IIa [Deamino, 4-threonine]-oxytocin: X = L e u  
IIb [Deamino, 4-threoninel-mesotocin: X = Ile 

Fig. 1. The Deamino Derivatives of [4-threonine~-oxytocin, [4-threo- 
nine]-mesotocin, and their protected octapeptide intermediates. 

The  p ro t ec t ed  f l -mercap toprop ionyl  oc t apep t ide  inter-  
med ia t e  I a was  syn thes i zed  in a s tepwise  fashion s t a r t i ng  
wi th  5.0 g of BOC-glyeyI-resin (purchased f rom Schwarz  
Bioreseareh,  Inc.) con ta in ing  2.4 m m o l e  of glycine.  
The procedure  ou t l ined  in t he  earl ier  c o m m u n i c a t i o n  2~ 
was fol lowed to  in t roduce  each new res idue  in to  t he  
growing pep t ide  chain.  E i g h t  cycles of depro tec t ion ,  
neu t ra l iza t ion  and coupl ing were  carr ied ou t  on successive 
days  w i t h  t he  following amino  acid der iva t ivesg:  BOC-z-  
leucine, BOC-L-proline, BOC-S-benzyl-L-cys te ine ,  BOC- 
L-asparagine,  ]3OC-O-benzyl-L-threonine,  13OC-L-isoleu- 
cine, BOC-O-benzyl-L-tyrosine,  S-benzyl - f l -mercaptopro-  
pionic  acid 4 being incorpora ted  in the  final  s tep.  All 
coupl ing react ions  to  fo rm pep t ide  b o n d s  were  m e d i a t e d  
b y  d icyc lohexylcarbodi imide  :o in me thy l ene  chloride, ex- 
cep t  in t he  case of BOC-L-asparagine,  and  S-benzyl-f l -mer-  
cap toprop ion ic  acid, which  were al lowed to  reac t  as t h e  
n i t r o p h e n y l e s t e r  derivatives*X, 4 in redis t i l led d ime thy l -  
f o r m a m i d e  (DMF). 

A t  t he  conclusion of the  synthesis ,  the  p ro t ec t ed  pep-  
t ide-res in  was washed  out  of the  react ion vessel  wi th  e thanol ,  
DMF,  and  me thano l ,  col lected on a filter,  and  dr ied  in 
vacuo,  weigh t  7.55 g. The weight  gain of 2.55 g (2.25 

mmole) ,  a t  th i s  stage,  ind ica ted  a 92% incorpora t ion  of 
p ro t ec t ed  pep t ide  based  on the  ini t ial  BOC-glycine  con- 
t e n t  (2.4 mmole)  in t h e  resin. 

A m m o n o l y t i c  c leavage of the  p ro tec ted  pep t ide  resin 
(3.0 g) was  carr ied ou t  as descr ibed ea r l i e r~ , t  Fol lowing 
the  bubb l ing  w i t h  ammonia ,  t he  pep t ide  p rec ipa ted  f rom 
solut ion dur ing  the  ove rn igh t  s torage a t  room t e mp e r a -  
ta re .  Due to  t he  unusual  insolubi l i ty  of th is  p ro t ec t ed  pep-  
t ide,  it  was  necessary  to use w a r m  (70 °C) D M F  (6 x 20 ml) 
for t he  ex t rac t ion  f rom the  resin. The res in  was fu r the r  
washed  wi th  m e t h a n o l  (2 × 20 ml). R e m o v a l  of t he  sol- 
ven t s  in vacuo  on a r o t a r y  evapo ra to r  followed by  t r i tu ra -  
t ion wi th  e thanol  and  e the r  ~, 6 gave the  requi red  p ro t ec t ed  
pep t ide  amide  i n t e rmed ia t e  I a as a whi te  amorphous  pow-  
der :  weigh t  980rag  (0.73 mmole),  m p  239-241 °, ~el~) ~°-  
41.8° (c, 1.04 h e x a m e t h y l p h o s p h o r a m i d e ) .  Anal.  Calcd. 
for C70 H~0 Nx00z2 $2: C, 63.30; H, 6.83; N, 10.55. F o u n d :  
C, 63.29; H, 6.93; N, 10.34. 
- - T h e  yield of the  pur i f ied  p ro t ec t ed  pep t ide  amide  I a  
f rom the  a m m o n o l y t i c  cleavage and  t r i t u ra t ion  was 82.5 % 
of t h e  a m o u n t  expected ,  based  on the  weigh t  gain on t h e  
resin. The yield based on the  a m o u n t  of glycine originally 
ester if ied to  the  res in  was 77.5%. Amino  acid analys is  1~ 
gave:  Asp, 1.04; Pro,  1.06; Gly, 1.00; Ile, 0.97; Tyr,  0.82; 
Bzl-Cys, 0.93; Thr,  0.90; Leu, 1.03; and  N H  a, 2.07. *When 
sub jec ted  to  t h i n  layer  c h r o m a t o g r a p h y  in  t he  so lvent  sys- 
t e m  bu tano l  : acet ic  acid wa te r  4:1 : 5 as descr ibed earl ier  2b, 
the  1- f l -mercaptopropionyl  p ro t ec t ed  oc t apep t ide  amide  
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I a  gave a single spot ,  RI  0.81. U n d e r  the  same condi t ions  
the  p ro t ec t ed  n o n a p e p t i d e  of L4-threonine]-oxytocin had  
an  R f  value  of 0.75. 

The  / J -mercaptopropionyl  p ro t ec t ed  o c t a p e p t i d e  I b 
was p repa red  in a s imi la r  fashion w i t h  the  use of an auto-  
m a t e d  m a c h i n e  (purchased  f rom Schwarz  Bioresearch,  
Inc.),  s t a r t i ng  wi th  5.10 g of t he  BOC-glycyl  resin con- 
t a in ing  2.55 m m o l e  of glycine. BOC-L-isoleucine was used 
in place of BOC-L-leucine in t he  f i rs t  incorpora t ion  s tep  
wi th  all subsequen t  s teps  being ident ical  to those  used for 
the  syn thes i s  of I a. The weigh t  of p ro tec ted  pep t i de  resin 
was  7.65 g. The weight  gain of 2.55 g (2.25 mmole)  repre-  
sents  an 88.5% incorpora t ion  of the  p ro t ec t ed  pep t ide  
based  on the  init ial  g lycine c o n t e n t  (2.55 mmole)  of t he  
resin.  

A m m o n o l y t i c  c leavage and  ex t rac t ion  of t he  p r o t e c t e d  
p e p t i d e  res in  (2.5 g) was  carr ied out  as descr ibed  for  I a  
w i th  w a r m  D M F  again being required to  ex t r ac t  t he  re- 
la t ive ly  insoluble  p ro t ec t ed  pept ide .  The  so lvents  were 
e v a p o r a t e d  in vacuo and  the  insoluble p rec ip i t a t e  was 
dr ied  in vacuo over  P~O~ to  give I b as a whi te  a m o r p h o u s  
p o w d e r :  weigh t  7 8 9 m g  (0 .59mmole)  mp  254-255 ° 
[~][~°-41.2 ° (c, 1, h e x a m e t h y l p h o s p h o r a m i d e ) .  Anal.  
Calcd. for C70 Hg0 N10 O12 S~: C, 63.30; H, 6.83; N, 10.55. 
F o u n d :  C, 63.09; H, 6.83; N, 10.34. 

Amino  acid analys is  gave:  Asp, 0.96; Gly. 1.00; Bzl- 
Cys, 0.89; Ile, 1.90; Tyr ,  0.72; Pro,  1.00; Thr,  0.95; NH3, 
1.95. W h e n  sub jec t ed  to  t h in  layer  c h r o m a t o g r a p h y  as 
descr ibed  ear l ier  ~b, t he  f l -mercap topropionyl  p ro t ec t ed  
o c t a p e p t i d e  amide  I b gave  a single spo t  w i th  an R f  value 
of 0.81 ; t he  p ro t ec t ed  n o n a p e p t i d e  of E4-threonine~-meso- 
tocin had  an RI  value of 0.75 unde r  the  same condi t ions .  
The yield of t he  p ro t ec t ed  pep t i de  amide  f rom the  c leavage 

acet ic  acid for e lut ion in the  second s tep.  The 50% acetic 
acid e lu t ion  was  carr ied ou t  using a larger  co lumn  t h a n  
t h a t  p rev ious ly  desc r ibedL The  co lumn size for t h e s e  
pur i f ica t ions  was 110 × 2.7 cm. The co lumn was  e lu ted  in 
each  case wi th  50% acet ic  acid a t  a r a te  of  30 ml /h  and  
120 f rac t ions  of 5.0 ml  each were collected.  A p lo t  of t he  
U V  absorbance  values  a t  280 nm of the  var ious  f rac t ions  
showed the  presence  of the  usual  2 peaks  cor responding  to  
d imer  mate r ia l  and  the  requi red  pep t ide  in each ins tance .  

In  bo th  cases the  lyophi l ized peak  2 mater ia l  f rom this  
s tep  was found to be ve ry  insoluble in 0 . 2 N  acetic acid, 
t he  so lvent  required for the  second pur i f ica t ion  step,  and  
formed an in t r ac tab le  gum. The insolubi l i ty  encoun te red  
a t  th i s  s tage led to apprec iab le  losses of t he  desired pep-  
t ides  I I a  and  I I b .  The  overal l  yields,  based on the  init ial  
glycine incorpora t ion  on the  resin were  28.1 mg  (12.0%) 
tor  I I a  and  23.1 mg (8.5%) for I I b .  Accordingly ,  these  
values were lower t h a n  those  p rev ious ly  ob ta ined  by  
ident ica l  me t h o d s  for s imi la r  pep t ides  ~, s, ~a The free pep-  
t ides II  a and  I I b  showed sa t i s fac to ry  amino  acid analysis.  
Single spots  were ob ta ined  wi th  the  p l a t i n u m reagen t  Is 
when separa te  a l iquots  of I I a  and  I I b  were examined  by  
th in  layer  c h r o m a t o g r a p h y  in compar i son  wi th  (4-threo- 
n ine l -oxy toc in  and  [4- threonine]-mesotocin  respec t ive ly  
by  m e t h o d s  p rev ious ly  descr ibed  2b. The Rt  values  and  
opt ical  ro t a t ions  are given in Table  II .  I t  will  be no ted  t h a t  
t he  Rf  values  of bo th  I I a  and I I b  are  much  h igher  t h a n  
those  of [4- threonine] -oxytoc in  and  [4- threonine]-meso-  
toc in  respec t ive ly .  Single c o m p o n e n t s  in the  d i rec t ion  of 
t he  c a t h o d e  were  observed  wi th  t he  same de tec t ing  rea- 
gen t  w h e n  pape r  e lec t rophores is  of a l iquots  (50 tzg) of each 
pep t ide  in 2 pyr id ine  ace ta t e  buffers  of p H  3,5 and  6.5 
were carr ied out .  

Table I. Pharmacological activities (in USP or IU/mg ± S. E.) of [deamino, 4-threonine]-oxytocin (IIa), and [deamino, 4-threonine]-meso- 
tocin (IIb) compared with those of [4-threonine]-oxytoein, [4-threonine]-mesotocin, oxytoein, mesotocin and deamino-oxytoein 

Assay *Deamino *4-Thr-Oxy- *Oxytocin b *Deamino -e Deamino- 4-Thr-Meso- Mesotocin e 
4-Thr-Oxy- tocin Oxytocin 4-Thr- tocin a 
tocin • mesotocin 

Rat uterus, no Mg ++ 149 ± 21 923 ~ 95 520 4- 12 803 4- 36 128 4- 28 520 4- 28 382 4- 14 
Rat uterus, 0.5 m.r~ r Mg ++ 245 -t- 22 719 4- 83 486 4- 15 760 r 276 4- 62 565 4- 23 478 4- 10 
Fowl vasodepressor 781 4- 136 I480 4- 28 554 4- 22 975 =1= 24 1113 4- 30 1545 + 59 830 4- 24 
Rabbit milk-ejection 385 4- 14 543 ~ 23 474 4- 16 541 q- 13 251 4- 13 519 -4- 37 298 4- 23 
Rat antidiuretie 0.9 q- 0.l 1.8 ~ 0.3 4.0 =t- 0.8 19 2.1 -4- 0.4 2.6 -b 0.2 6.1 :h 0.4 
Rat vasopressor <0.1 0.43 4- 0.01 4.3 + 0.12 1.44 ± 0.06 <0.5 1.08 4- 0.03 6.4 4- 0.2 

*Represents essentially identical values fronl 2 independent duplicate syntheses. ~ Present conmmnication, b Values from M. MANNING and 
W. H. SAWYER, unpublished data for synthetic oxytocin, reported in Ref. 6. °Values reported in Ref.dc). aValues reported in Ref. a. ~Assays 
performed on a sample of synthetic mcsotocin supplied by Dr. J. RUDINGER; J. RUDINGER, O. V. KESAREV, K. PODUSRA, 13. T. PICKERING, 
R. E. J. DYBALL, D. R. FERGUSON and W. R. WARD, Experientia 25, 680 (1969). 'Value reported in R. A. MUNSteR and S. C. JERONI~IUS, 
Endocrinology 76, 90 (1956). 

was  79% of t h e  a m o u n t  expec ted  based  on the  increase  in 
we igh t  of the  resin. The  overal l  yield based  on the  a m o u n t  
of glycine or iginal ly  es ter i f ied to  the  resin was 7 0 0 .  

D e b e n z y l a t i o n  of I a  (250 mg, 0.188 mmole)  and  I b  
(250 mg, 0.188 mmole) ,  w i th  sod ium and  l iquid a m m o -  
nia is fol lowed by  ox ida t ion  wi th  po t a s s ium fe r r icyan ide  a 
to  give I r a  and  I I b  respec t ive ly  was carr ied out  as des- 
c r ibed  for t he  syn thes i s  of (4- threonine-oxytocin~.  24 ml  
of 0 .011M Ka[Fe(CN6) l was required in each case to com-  
p le te  t h e  ox ida t ive  cycl izat ion of t he  d i su lphydry l  in ter-  
media te .  The  c rude  p roduc t s  thus  ob ta ined  were  pur i f ied  
sepa ra t e ly  by  gel f i l t ra t ion  on Sephadex  G-15 in a two  
s t ep  p rocedureL  This  p rocedure  requires  the  use of a) 
50% acet ic  acid for e lut ion in t he  f i rs t  s t ep  and  b) 0 .2N 

I t  can  be seen by  e x a m i n a t i o n  oI the  d a t a  p resen ted  in 
Table  I t h a t  the  r emova l  of t he  amino  group f rom b o t h  
[4- threonine] -oxytoc in  and  [4- threonine~-mesotocin has  

12 D. H. SPACKMAN, W. H. STEIN and S. MOORE, Analyt. Chem. 30, 
1190 (1958). 

xa R. H. SIFFERt~ and V. Du VIGNEAUD, J. biol. Chem. 108, 753 
1935). 

14 M. MANNING, T. C. Wuu, J. w.  M. BAXTER and W. H. SAWYER, 
Experientia 2-/, 659 (1968); J .W.M.  BAXTER, T. C. Wuu, M. 
MAN~¢ING and W. H. SAWYER, Experientia 25, 1127 (1969). - J. W. 
M. BAXTER, M. MAm~tr~a and W. H. SAWYER, Biochemistry 8, 
3592 (1969). 

l~ G. TOENmES and J. J. KOLB, Analyt. Chem. 23, 823 (1951). 
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Table II. Physical properties of [deamino, 4-tbreonine]-oxytoein (II a) and [deamino, 4-threonine]-mesotocin (II b) compared with those of 
[4-threonine]-oxytocin, [4-threonine]-mesotocin, oxytoein, mesotocin, and deamino-oxytocin 

Physical Deamino-4-Thr- 4-Thr-oxy- Deamino-4- 4-Thr Mesotocin a Deamino- Oxytocin t 
properties oxytocin* toein b Thr-Mesotocin • Mesotocin ~ Oxytocin 

Rf • 0.56 0.42 0.57 0.39 0.33 0.78 ~ 0.34 (0.59) ~ 
[~] T°~ -85.7 ° -10.4 ° -83.4 ° -8,2 ~ -31.8 ° - t07 ° -24.0 ° 

"Present Communication. bSee Ref. zb. °Values from M. MANNING and W. H. SAWYER, unpublished data. a Value reported by RUDINGER et 
al. (1969) see Footnote ~ Table L ~ See Ref. 4b. 'See Ref. 6. *Thin layer chromatography in the upper phase of the solvent system Butanol: 
acetic acid: water: 4:1:5 as described in Ref. lb. hValues reported in Ref. 4 ~; are for decending chromatography on Whatman No. 1 Paper in 
the same solvent system as in *. ~ In 1 N acetic acid (C = 0.50 for all except mesotocin) ; T ° = 22 °, 24 °, 24 ~, 24-21 °, 22.5% respectively. 

r e su l t ed  in  a genera l  m a r k e d  r e d u c t i o n  in p o t e n c y  of al l  of 
t h e  cha rac t e r i s t i c  p h a r m a c o l o g i c a l  ac t iv i t i e s  of b o t h  of 
t he se  h i g h l y  a c t i v e  analogs .  Th i s  u n e x p e c t e d  p a t t e r n  of 
d i m i n i s h e d  ac t iv i t i e s  is in  s t r i k ing  c o n t r a s t  to  t h a t  o b t a i n e d  
b y  r e m o v a i  of t h e  a m i n o  g roup  f r o m  oxy toc in .  T h e  re-  
su i t i ng  c o m p o u n d ,  d e a m i n o - o x y t o c i n  possesses  a m a r k e d  
e n h a n c e m e n t  of a l l  ac t iv i t i e s  e x c e p t  t h e  r a t  vasopressor .  
I n  t h e  case  of  I I  a a n d  I I b  i t  is i n t e r e s t i n g  to  n o t e  t h a t  t he  
m o s t  d r a s t i c  r e d u c t i o n  in  b o t h  i n s t ances  is in  t h e  r a t  
u t e r u s  ac t iv i ty .  O n  t he  o t h e r  h a n d  t h e  fowl vasodepres so r  
a c t i v i t y  of b o t h  ana logs  was  n o t  d i m i n i s h e d  n e a r l y  to  t he  
s ame  ex t en t .  I n  fact ,  t h e  fowl vasodepres so r  p o t e n c y  of 
I I b  is h i g h e r  t h a n  t h a t  ot d e a m i n o - o x y t o c i n .  I t  is of fur-  
t h e r  i n t e r e s t  to  no t e  t h a t  whereas  b o t h  I I  a a n d  I I b  ex- 
h i b i t  a fowl vasodepres so r  a c t i v i t y  wh ich  is more  p o t e n t  
in  b o t h  i n s t ances  t h a n  t h a t  possessed b y  o x y t o c i n  a n d  
meso toc in  respec t ive ly ,  ye t  all of t he  o t h e r  cha rac t e r i s t i c  
ac t iv i t i e s  of b o t k  I I a  a n d  I I b  are  lower  t h a n  t hose  of 
o x y t o c i n  a n d  meso toc in  respec t ive ly .  

These  resu l t s  i l l u s t r a t e  a r a t h e r  cur ious  a n o m a l y  f r o m  
t h e  s t r u c t u r e - f u n c t i o n  p o i n t  of  view. On  t h e  one  h a n d ,  
the  s u b s t i t u t i o n  of g l u t a m i n e  b y  t h r e o n i n e  i n  t h e  4-posi-  
t i ons  of o x y t o c i n  a n d  meso toc in  h a s  r e su l t ed  in  ana logs  
wh ich  a re  m u c h  more  p o t e n t  in  t h e  cha r ac t e r i s t i c  a s say  
s y s t e m s  t h a n  t h e  p a r e n t  pep t i de  in e a c h  case : ye t ,  on  t h e  
o t h e r  h a n d ,  t h e  iden t i ca l  s u b s t i t u t i o n  in d e a m i n o  oxy to -  
c in  a n d  d e a m i n o  meso toc in  has  led to a su rp r i s ing  d imin i sh -  
m e n t  of these  s ame  ac t iv i t ies .  

I n  sea rch ing  for  clues w h i c h  m i g h t  l ead  to  a poss ible  ex- 
p l a n a t i o n  for  t he se  u n e x p e c t e d  f ind ings  i t  is t e m p t i n g  to  
specu la te  t h a t  t h e  u n u s u a l  so lub i l i ty  cha rac te r i s t i c s  of 
b o t h  I I a  a n d  I I b  m i g h t  s o m e h o w  be  involved .  As indi -  
c a t ed  above ,  b o t h  I I a  a n d  I I b  were found  to  be  m u c h  less 
so luble  in  aqueous  ace t ic  acid t h a n  a n y  o x y t o c i n  ana logs  

h i t h e r t o  e n c o u n t e r e d  in these  l abora to r ies .  Also t h e  h i g h e r  
R f  va lues  of I I  a a n d  I I  b (Table  I I )  as c o m p a r e d  to  those  
of [4 - th reon ine ] -oxy toc in  a n d  ~4- threonine] -mesotoc in  in-  
d ica te  t h a t  each  of t he  d e a m i n o  d e r i v a t i v e s  is genera l ly  
m u c h  m o r e  l ipophi l i c  t h a n  t h e  p a r e n t  c o m p o u n d  in  each  
case. I t  is t h u s  poss ib le  t h a t  t h e  overa l l  d i m i n i s h m e n t  of 
ac t i v i t i e s  m a y  in some  w a y  be  r e l a t ed  to  t he se  v e r y  pro-  
n o u n c e d  d i f ferences  in  solubi l i t ies .  

T h e  f ind ings  o u t l i n e d  he re  r e p r e s e n t  the  f i r s t  r e p o r t e d  
i n s t ance  in w h i c h  t h e  r e m o v a l  of t h e  a m i n o  g roup  f rom a n  
ana log  of oxy toc in ,  w h i c h  ha s  been  modi f i ed  in on ly  a 
s ingle  pos i t ion ,  has  resu l ted  in a d i m i n i s h m e n t  r a t h e r  t h a n  
in a n  e n h a n c e m e n t  of t he  cha rac t e r i s t i c  oxy toc in - l ike  ac- 
t iv i t i e s  as well  as t h e  a n t i d i u r e t i c  ac t iv i ty .  I n  a p l a n n e d  
ex t ens ion  of these  s tudies ,  i t  is hoped  t h a t  knowledge  of 
t he  pha rmaco log i ca l  a n d  phys i ca l  cha rac t e r i s t i c s  of t he  
d e a m i n o  de r i va t i ve s  of a) s y n t h e t i c  4 - th r eon ine  ana logs  of 
t h e  o t h e r  n e u r o h y p o p h y s i a l  h o r m o n e s  a n d  b) s y n t h e t i c  
o x y t o c i n  ana logs  w i t h  o t h e r  h y d r o x y - a m i n o  acids in  t he  
4-posi t ion ,  m a y  he lp  t o  i l l u m i n a t e  a n d  poss ib le  I u r t h e r  
c la r i fy  t h e  su rp r i s ing  f ind ings  r epo r t ed  here.  

Zusammen]assung. S y n t h e s e  (Merr i f ie ld-Methode)  u n d  
p h a r m a k o l o g i s c h e  E i g e n s c h a f t e n  de r  D e s a m i n o - D e r i v a t e  
yon  (4 -Threon in ) -Oxy toc in  u n d  (4 -Threon in ) -Mesoxy to-  
c in  werden  beschr i eben .  

M. MANNING, E. J.  CoY a n d  W.  H.  SAWYER 

Department o/Biochemistry, Medical College el Ohio 
at Toledo, P.O. Box 6790, Toledo, (Ohio 436J4, USA) 
and Department el Pharmacology, 
College of Physicians and Surgeons, Columbia University 
New York, (New York, USA), 3 May 7971. 

PRO EXPERIMENTIS 

RedaktioneUe Vorbemerkung. Die nachstehende Arbeit bringt unseres Erachtens methodologische Anregungen (z.B. verbesserte Schfit- 
zungen fiir die Parameter der Schiitzgleichung), welche geeignet erscheinen, die Qualit~it der statistischen Auswertung yon Versuchsergeb- 
nissen zu heben. H.M. 

Ein B e i s p i e l  z u r  A n w e n d u n g  m e h r f a c h e r  l inearer  R e g r e s s i o n  in der  B i o c h e m i e  

I{. STRASSER u n d  A. MISEREZ 1 be s ch r e i ben  die t~rgeb- 
nisse  yon  U n t e r s u c h u n g e n  fiber das  V e r h a l t e n  y o n  Po ly -  
s a c c h a r i d e n  wXhrend  der  Mikroe lek t rophorese .  Sie geben  
in  i h r e r  A r b e i t  W e r t e  fiir die W a n d e r s t r e c k e  e in iger  
P o l y s a c c h a r i d e  als  F u n k , i o n  de r  Zei t  u n d  de r  St romst~i rke  
an.  

Die  VCanders t recke  is ,  e ine  l inea re  F u n k t i o n  de r  Zeit ,  
wobe i  d ie  VVandergeschwindigke i t  w i e d e r u m  l inea r  zu-  

n i m m t  als F u n k t i o n  de r  Stromst~irke.  STRASGER u n d  
MISEREZ geben  eine F o r m e l  ffir die W a n d e r s t r e c k e  

und  fiir  die G e s c h w i n d i g k e i t  
n a ~ = m - I + q .  (2) 

1 R. STRASSER und A. MISEREZ, Experientia 27, 239 (1971). 


