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A second alkaloid ext rac ted  by  chloroform at  p H  5, 
crystal l ized direct ly  and af ter  recrystal l izat ion f rom 
hexane had m.p. 274-275 ~ EeT~ + 108~ (c, 1.01 in pyri-  
dine) 12 then  Ce(SOa) 2 colour blue-green. High  resolution 
mass spec t romet ry  ~ established the  molecular  formula  
C42I-I~,N408 (found, M 710.40631; calc., M 710.40431). 
IR-absorp t ion  at  2.92 and 6.11 ~x indicated the  presence 
of hydroxy l  and s trongly hydrogen-bonded  amide groups 

, ~EtOH as present  in I. The UV-specrrum,  area x 236 and 297 nm 
sEtOH-NaOH (e 19,500, 11,500), "'mm~EtOH 2 6 2 n m  (e3550), "'ma* 

243, 302 and 335 (intl.) mn  (e 16,900, 8600, 6800), was 
unal tered  in acid. I t s  ba thochromic  shift  in alkali  shows 
the  alkaloid to be phenolic.  The  NMR-spec t rum (100 MHz 
in pyridine-Ds) 4 showed t h a t  the  molecule  was a t rue  
d imer  hav ing  2 CH2CH 3 (triplet, 0.67 b, J = 7 HZ) and 
2 N-COCH3 (singlet, 2.33 ~) groups and 2 protons  in 
posi t ion 2 of an N-acylaspidospermidine  skeleton (broad 
quar te t ,  4.20 6). Only 2 a romat ic  protons were present  
and these appeared as a singlet  at  7.11 d. Ace ty la t ion  
wi th  acetic anhydr ide-pyr id ine  (24h  a t  25~ 15 min  
a t  90~ gave a te t ra-O-aceta te ,  m.p. 135-140 ~ whose 
mass spec t rum showed M+, 878 wi th  successive losses 
of ketene to give peaks a t  836, 794, 752 and 710. The 
lower region of the  mass spec t rum showed doubly  charged 
ions of the  same masses, bu t  was otherwise similar to 
t ha t  of the  original alkaloid. Taking these facts into 
account ,  the  mass spectral  f ragmenta t ion  is in entire 
accord wi th  s t ructure  I I I .  M-28, M-42, M-43, m/e  124 
(base peak), 138 and 152 indicated an N-ace ty l  aspido- 
spermidine structure,  bu t  the  indolic peak  found a t  m/e  
162 in the  spec t rum of I is shifted to m/e  516 in both  
I I I  and its te t raace ta te .  The  difference in mass corresponds 
to subs t i tu t ion  by  a uni t  o f  s t ruc ture  I (with loss of 2 
hydrogen  atoms) and this peak is assigned s t ructure  (a). 
2 minor  peaks at  m/e  160 and 190 are in terpre ted  as due 
to the  al iphat ic  por t ion  (b)~. 

The alkaloid (I) has a romat ic  proton absorpt ions a t  
6.76 and 7.17 ~ ( J  = 8 Hz). I n  the  dimer,  the  absorpt ion 
at  h igher  field is absent.  This  can be a t t r ibu ted  to the  
C-15 pro ton  and the  l ink between the  2 halves  is thus  
placed at  C-15, 15' in I I I .  Comparison of the  UV-spec t rum 
of the  dimeric  alkaloid wi th  tha t  of I shows a substant ia l  
increase in in tens i ty  as well as a ba thochromic  shift, 
indicat ing considerable eonjugat ion  of the  aromat ic  rings. 
Models show tha t  the  degree of coplanar i ty  necessary for 
such conjugat ion  could only be achieved if the l inkage 
were 15-15 '6. 

Zusammen[assung. In  A spidosperma melanocalyx wurde 
N-Acety l -  16, 17-dihydroxy-aspidospermin (Desmethyl-  
aspidocarpin) gefunden sowie dessen durch oxyda t ive  
Dimeris ierung ents tandenes  1~ Die St ruktur -  
aufkl~trung basiert  auf  physikal isch-chemischen Methoden.  
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4 Mass s p e c t r a  were  m e a s u r e d  on  MS-9 a n d  At l a s  i n s t r u m e n t s  b y  
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Direct Synthesis of p-Methoxybenzyl Carbazate and p-Methoxybenzyloxycarbonylamino Acids 
Using p-Methoxybenzyl Chloroformate as Reagent 1 

Use of p -me thoxybenzy loxyca rbony l  EZ(OMe)~ as a 
p ro tec t ive  group in pept ide  synthesis  was rev ived  by the  
f inding of WI~YGAND and HUNGER 2 in 1962 tha t  the  
group can be removed  easily wi th  t r i f luoroacet ic  acid in 
the  presence of anisole. The  pro tec t ive  group can be 
in t roduced into amino acids wi th  p -methoxybenzy l  azido- 
formate2,  p -me thoxybenzy l  p -n i t rophenyl  carbonate2,  
and p -me thoxybenzy l  1-piperidyl carbonate  s. However ,  
a more  convenient method  should be developed for 
ex tens ive  use of this p ro tec t ive  group. 

This  paper  shows tha t  p -me thoxybenzy l  chloroformate,  
which is easily prepared fronl anisyl  alcohol and phosgene, 
can be used as a reagent  to synthet ize  p -me thoxybenzy l  
carbaza te  and Z(OMe)-amino acids direct ly  by the 
Scho t t en -Baumann  reaction.  Prac t ica l  condit ions for syn- 
thesis of the  chloroformate  are also reported.  

Materials and methods. A solution of anisyl  alcohol 
(138 g, 1 tool) in dry  ether  (700 ml) was added drop- 
wise wi th  s t i r r ing to a solution of phosgene (200 g, 2 tool) 
in dry  ether  (1 1) over  a period of 30 rain at  0~ Then, 
the  solut ion was concent ra ted  to  about  400 ml  under  
reduced pressure in an ice-salt  bath,  and the  resul t ing 
ether  solut ion was used in fol lowing reactions as a solution 

of p -me thoxybenzy l  chloroformate  w i thou t  fur ther  puri-  
fication. 

This  p -me thoxybenzy l  chloroformate  solution (1 mol) 
was added drop-wise to a suspension of 80% hydrazine  
hydra te  (625 g, 10 tool) in chloroform (1 1) at  0~ over  
a period of 90 rain wi th  vigorous stirring. St i r r ing was 
cont inued for an addi t ional  30 rain at  room tempera ture .  
The p roduc t  was ex t rac ted  wi th  chloroform after  addi- 
t ion of 2 N  N a O H  (500 ml). The organic layer  was washed 
wi th  water ,  dried over  anhydrous  Na2SO4, and concen- 
t r a ted  to a residue, which was recrystal l ized from chloro- 
form and n-hexane;  the yield of p -me thoxybenzy l  car- 
bazate  was 167 g (85.2% from anisyl alcohol), m.p. 76 to 
77~ repor ted  m.p.  71-74~ 2. Anal.  Found :  C, 54.96; 
H, 6.19; N, 14.26~ . Calcd. for C9H1203N2: C, 55.09; 
H, 6.17; N, 1 4 . 2 8 % .  

x Presented at the 6th Symposium on Peptide Chemistry at Kyushu 
University, Fukuoka (Japan), 23 November 1968. 

2 F. WEYGAND and K. HUNGER, Chem. Bet. 95, 1 (1962). 
3 j .  H. JoNEs and G. T. YOUNC, Chemy Ind. 1966, 1722. 
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Yields and  physica l  cons tan ts  of Z(OMe)-alnino acids 
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Z(OMe)-amino acid Organic Med ium for Yie ld  Melt ing poin t  Opt ical  ro ta t ion  Tempera-  
solvent  added reerys ta l l i za t ion  % ~ [r ture  ~ 

L-Phenyla lanine  DCHA T H F  E tOH-n-hexane  85.8 165-167.5 + 24.5 (c 2.0, MeOH) 28 
none 76.0 165-167 + 24.5 (c 2.04, MeOH) 28 

[157-159 + 22.6 (c 1.82, MeOH) 24] ~ 

L-Phenyla lanine"  T H F  AcOEt-n-hexane  91-92.5 + 5.2 (c 2.09, AeOH) 22 
[83-85 + 5.7 (c 2.37, AeOH) 24] �9 

Glycine i -P rOH AcOEt-n-hexane  84.7 94.5-95.5 
[94-96] ~ 

L-Alanine ~ T H F  AcOEt-n-hexane  96.3 80-82 -- 12.4 (c 3.08, AcOH) 26 
[74 75 -- 11.9 (c 3.11, AcOH) 23] a 

L-Valineb, O T H F  benzene-n-hexane 78.8 59-62 -- 1.3 (c 3.03, MeOH) 25 
~oil] a 

L-Leucine DCHA i -P rOH E tOH-n-hexane  80.0 164.5 165.5 -- 6.2 (c 2.09, MeOH) 25 
[162 -- 6.67 (c 2.1, MeOH) 24] ~ 

L-Isoleueine DCHA ~ T H F  E tOH-n-hexane  81.1 145-146 + 3.5 (c 1.97, MeOH) 28 

L-Threonine DCHA f i -P rOH E t O H - n - h e x a n e  57.9 186-188(d} + 7.1 (c 2.0, MeOH) 28 

L-Proline DCHA i -P rOH P;tOH-n-hexane 94.3 150-151 -- 25.1 (c 1.7, MeOH) 25 
[147.5-149 25.1 (c 1.68, MeOH) 28J ~ 

L-Methione DCHA i -P rOH E tOH-n-hexane  84.4 152.5-154.5 -4- 3.4 (c 2.13, MeOH) 24 
[152-153 + 3.35 (c 2.69, MeOH) 21~ ~ 

S-p-Methoxybenzyl-  i -P rOH AcOEt-n-hexane  78.2 84-86 -- 47.6 (c 2.24, MeOH) 25 
L-cysteine b,g 

O-Benzyl-L-tyrosine h T H F  AcOEt  82.9 97.5-98.5 + 3.1 (c 0.88, AcOH) 25 

L-Glutamine i -P rOH /~;tOH-n-hexane 70.0 144.5-145.5(d) -- 11.2 (c 1.0, MeOH) 27 
[143 144 10.8 (c 1, MeOIl) 25~ 

L-Asparagine T H F  l~;t()l l-n-hexane 41.3 159.5-160.5(d) 5.8 (c 1.15, McOH) 25 
[158-159 -- 5.3 (c 1, MeOH) 25]J 

L-Glutalnic acid T H F  AcOEt-n-hexane  84.0 112.0-113.0(d) 5.7 (c 1.98, AcOH) 24 
[110 111(d) -- 5.55 (c 1.81, AcOH) 25J ~ 

a-Carbobenzoxy- i -P rOH l)2tOH-n-hexane 71.4 133-135 + 4.4 (c 1.95, MeOH) 25 
L-lysine DCHA [1.33 135 + 4.4 (c 1.59, MeOH) 26[ ~ 

y-Benzyl- i . -g lu tanmte  ~,, ",~ i -PrOH AcOEt-n-hexane  71.4 87 88.5 -- 10.1 (c 2.06, E tOH)  18 

N(;-ll i tro-L-arginine " none E tOH-n-hexane  69.3 148 149.5(d) -- 9.3 (c 2.1, pyridine) 18 

DCHA = d icyc lohcxylamine ;  MeOH = mlethallol; E t O H  - e thanol ;  i -P rOH -- iso-propanol;  T H F  = t e t r ahydro fu ran ;  AcOEt  e thy l  ace- 
ta te ;  AcOH - acet ic  acid;  (d) - melts  and decomlposes. �9 The same l i t e ra ture  referred as 2. t, Crys ta l l ized  a f te r  ex t rac t ion  from the DCHA 
salt.  o Anal .  Found:  C, 59.80; I t ,  6.73; N, 4.89% . Calcd. for CuHI~NO 5: C, 59.77; H, 6.81; N, 4.98% . a T. KATO, M. KONDO, M. OnNo and 
N. I z u m Y a ,  Bull.  chem. Soc. J a p a n  38, 1202 (1965). ~ Anal.  I"ound: C, 67.82; H, 9.62; N, 5.84%. Calcd. for C2vH44N2Os: C, 68.03; H, 9.31; 
N, 5.88%. r Anal.  Found:  C, 64.40; H, 8.41; N, 5.96~ Calcd. for C25H40N2()6: C, 64.63; H, 8.68; N, 6.03~ g Anal .  Found:  C, 59.38; H, 5.77; 
N, 3.46; S, 7.71.~ . Calcd. for C=,H2aNO6S: C, 59.24; H, 5.72; N, 3.45; S, 7.91~o. h Anal .  Found:  C, 69.47; H, 5.76; N, 3.14%. Caled. for 
C25H.asNO6: C, 68.95; H, 5.79; N, 3.22%. * E. SCHRODER and E. KI~XEOER, Jus tus  Liebigs Annln  Chem. 673, 196 (1964). J E. SCHR6n~R and 
E. KLIEOER, Jns tus  Liebigs Annln  Chem. 673, 208 (1964). k 2 N  Na2CO a was used as base. ~ Anal.  Found:  C, 62.81; H, 5.95; N, 3.41%. Calcd. 
for C21H2aNOv: C, 62.83; H, 5.78; N, 3.49~o. m Anal.  Found:  C, 46.84; H, 5.59; N, 18.22%. Calcd. for C~.~HaNsOv : C, 46.99; H, 5.52; N, 18.27~ . 

T h e  g e n e r a l  p r o c e d u r e  fo r  t h e  s y n t h e s i s  o f  Z ( O M e ) -  
a m i n o  a c i d s  i s  a s  f o l l o w s :  A s o l u t i o n  of p - m e t h o x y b e n z y l  
c h l o r o f o r m a t e  ( c o n t a i n i n g  0 .125  m o l ,  c a l c u l a t e d  f r o m  t h e  
a n i s y l  a l c o h o l  c o n t e n t ) ,  p r e p a r e d  a s  d e s c r i b e d  a b o v e ,  a n d  
2 N  a q u e o u s  N a O H  ( a b o u t  50 m l )  w e r e  a d d e d  a l t e r n a t e l y  
t o  a m i x t u r e  of  a m i n o  a c i d  (0 .10  m o l ) ,  2 N  N a O H  (50 n i l ) ,  
a n d  t e t r a h y d r o f u r a n  (50 m l )  a t  0 ~  o v e r  a p e r i o d  of  
30 r a i n .  T h e  r e a c t i o n  m i x t u r e  w a s  a g i t a t e d  v i g o r o u s l y  
a n d  w a s  k e p t  a t  p H  9 - 1 0  d u r i n g  t h i s  p e r i o d .  A f t e r  a d d i -  
t i o n  of  t h e  r e a g e n t s ,  s t i r r i n g  w a s  c o n t i n u e d  fo r  a f u r t h e r  
1 h a t  r o o m  t e m p e r a t u r e .  T h e n ,  t e t r a h y d r o f u r a n  w a s  
r e m o v e d  b y  d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  a t  p H  7. 

T h e  r e s i d u a l  s o h t i o n  w a s  w a s h e d  w i t h  e t h e r  a n d  a c i d -  
i f i e d  t o  p H  2 w i t h  2 N  H C D .  T h e  o i l  w h i c h  s e p a r a t e d  
w a s  e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  T h e  e x t r a c t  w a s  w a s h e d  
w i t h  w a t e r ,  d r i e d  o v e r  N a 2 S O 4 5 ,  c o n c e n t r a t e d  t o  a r e s i d u e ,  
a n d  r e c r y s t a l l i z e d  f r o m  a s u i t a b l e  s o l v e n t  s y s t e m .  

4 Z(OMe)-L-glutamine and L-asparagine,  which crys ta l l ized  at  th is  
stage, were collected by  f i l t ra t ion  and purified. 

5 Z(OMe)-NG-nitro-L-arginine was soluble in e thy l  aceta te  in  a 
presence of water ,  and i t  began  to crysta l l ize  out  over  the des icant  
as soon as the wa te r  was absorbed.  Therefore, the des icant  should 
be removed  p r o m p t l y  as soon as excess wa te r  d isappeared.  



578 Specialia 15. 6. 1969 

Results and discussion. P r e p a r a t i o n  of p - m e t h o x y b e n z y l  
ch lo ro fo rma te  was  f i r s t  r epo r t ed  b y  JoNEs a n d  YOUNG ~. 
W e  r e i n v e s t i g a t e d  t h e i r  r eac t ion  cond i t ions  us ing  Sil ica 
gel G t h i n - l a y e r  c h r o m a t o g r a p h y  w i t h  benzene  as t h e  
deve lop ing  so lvent .  R e a c t i o n  b e t w e e n  phosgene  a n d  
an i sy l  a lcohol  in  e the r  was  found  to  be  v e r y  fas t  even  a t  
be low 0~ The  s t a b i l i t y  of t he  ch lo ro fo rma te  fo rmed  
was as  fol lows:  (1) I t  was  s t ab l e  a t  be low 0~ w h e n  
d i lu ted  w i t h  e t h e r  to  a b o u t  1 mol /400 ml.  (2) I n  more  
c o n c e n t r a t e d  solut ion,  t he  ch lo ro fo rma te  was less s t ab l e  
a n d  evo lu t ion  of CO 2 was obse rved  even  a t  be low 0 ~ 
(3) I t  decomposed  g radua l ly  in  d i lu te  e ther ia l  solut ion,  
even  a t  - -10~ on  a d d i t i o n  of ch loroform.  

Fina l ly ,  p r a c t i c a l  cond i t ions  for t he  p r e p a r a t i o n  of the  
ch lo ro fo rma te  were e s t ab l i shed  as descr ibed  above .  T h e  
c h l o r o f o r m a t e  so lu t ion  should  be  s tored  in a deep freezer  
a n d  used w i t h i n  a few days.  

I n  t h e  S c h o t t e n - B a u m a n n  reac t ions  w i t h  a m i n o  acids, 
a d d i t i o n  of wa te r - so lub le  solvents ,  such  as t e t r a h y d r o -  
f u r a n  or a lower-a lkyl  alcohol,  increased  t he  r eac t ion  ra te ,  
as in  t he  same  reac t ions  w i t h  t - a lky loxyca rbony l  chloride*, 
b u t  a d d i t i o n  of these  m a t e r i a l s  was  no t  essential .  T h e  
p r o d u c t s  wh ich  d id  n o t  crys ta l l ize  a t  th i s  s tage were  
o b t a i n e d  as d i cyc lohexy lamine  salts.  Then,  a f te r  r eex t r ac -  
t ion  w i t h  e thy l  ace ta te ,  some of t h e m  were recovered  as 

c rys ta l s  of free Z(OMe)-amino  acids b y  shak ing  t h e i r  
sa l t s  w i t h  NH~SO4. The  Z(OMe)-amino  acids syn thes ized  
in t h i s  way  are  shown  in T a b l e  1. 

Th i s  p rocedure  seems especial ly  su i t ab le  for large-scale 
p r e p a r a t i o n ,  a l t h o u g h  good resu l t s  h a v e  no t  ye t  been  
o b t a i n e d  w i t h  serine. 

Zusammen/assung. p - M e t h o x y b e n z y l o x y c a r b o n y l h y d r a -  
zid u n d  p - M e t h o x y b e n z y l o x y c a r b o n y l a m i n o s ~ i u r e n  konn-  
t en  d u r c h  die S c h o t t e n - B a u m a n n s c h e  R e a k t i o n  m i t  p- 
Methoxybenzyloxycarbonylchlorid  als  Reagens  d i r ek t  
s y n t h e t i s i e r t  werden.  Die R e a k t i o n s b e d i n g u n g e n  ftir die 
Da r s t e l l ung  des Reagens  w u r d e n  ve rbes se r t  u n d  seine 
Stabil i t~it  wurde  un t e r such t .  

S. SAKAKIBARA, I. HONDA, 
M. :NARuSE a n d  M. 142ANAOKA 

Institute [or Protein Research, Osaka University, 
Kita-ku,  Osaka (Japan), 30 December 1968. 

S. SAKAKIBARA, I. HONDA, I{. TAKADA, M. MIYOSHI, T. OHNISHI 
and K, OKUMURA, Bull. Chem. Soc. Japan 42, 809 (1969). 

B e e i n f l u s s u n g  de r  A T P a s e  a m i n s p e i c h e r n d e r  G r a n u l a  v o n  N e b e n n i e r e n m a r k  u n d  M i l z n e r v e n  d u r c h  
T h a l l i u m  

Bei  der  T h a l l i u m i n t o x i k a t i o n  des Menschen  k o m m t  es 
in  e inem Toil der  F~lle zu B l u t d r u c k s t e i g e r u n g  u n d  
T a c h y k a r d i e l ,  ~, die d u r c h  c~- u n d  f l -Rezep torenb locker  
a n t a g o n i s t i s c h  bee in f lu s sba r  s ind a. Dabe i  wurde  eine 
e rh6h t e  A u s s c h e i d u n g  yon  Norad rena l in ,  in  ge r inge rem 
Masse a u c h  yon  A d r e n a l i n  und  3 -Me thoxy-4 -hyd roxy -  
mandels~iure,  i m  H a r n  b e o b a c h t e t  3, 4. Die S y m p t o m e  las-  
sen sich als ein *e rh6h te r  E r r e g u n g s z u s t a n d  des s y m p a -  
t h i s c h e n  N e r v e n s y s t e m s ~  ~ deu ten .  E ine  t i e r expe r imen-  
tel le N a c h a h m u n g  dieser  Ver / inde rungen  ge lang  uns  in 
V e r s u c h e n  a n  R a t t e n  b i she r  n ich t .  

Versch iedene  A T P a s e n  werden  d u t c h  TI+ ( R a t t e n -  
e r y t h r o z y t e n  5, K a n i n c h e n n i e r e n  ~) u n d  d u t c h  TI+++ (Ra t -  
t e n l e b e r - M i t o c h o n d r i e n  7) s t imul ie r t .  Der  E f fek t  des ein-  
wer t igen  T h a l l i u m s  is t  d u r c h  seine A hn l i chke i t  m i t  d e m  
gle ichs innig  w i r k e n d e n  K+- Ion  erkl/irbarS,% A u c h  fiir die 
in t razel lu l / i re  A n r e i c h e r u n g  v o n  T h a l l i u m  s, 9 wird  seine 
B e f 6 r d e r u n g  d u r c h  den  ATP-abh~ingigen  K + - T r a n s p o r t -  
m e c h a n i s m u s  d i s k u t i e r t  s. 

D a  T h a l l i u m  ins  Zel l innere  a u f g e n o m m e n  wird, l iegt  
ein m6gl icher  A n g r i f f s p u n k t  in  den  a m i n s p e i c h e r n d e n  
Organe l l en  c h r o m a f f i n e r  Zellen oder  pe r iphe re r  Ne rven -  
end igungen .  Sie e n t h a l t e n  eine Mg++-abh/ingige,  d u r c h  
N a  + u n d  K+ n i c h t  a k t i v i e r b a r e  ATPase ,  de r  eine en t -  
sche idende  Rol le  b e i m  T r a n s p o r t  der  A m i n e  zugeschrie-  

b e n  wird  l~ W i t  u n t e r s u c h t e n  desha lb  die W i r k u n g  
ein- u n d  d re iwer t ige r  T h a l l i u m i o n e n  auf  die G r a n u l a -  
A T P a s e n  des N e b e n n i e r e n m a r k s  (NNM) u n d  der  Milz- 
h e r r e n  yon  R inde rn .  

Die B r e n z c a t e c h i n a m i n - G r a n u l a  des N N M  w u r d e n  n a c h  
TAUGNER und I-IAsSELBACH 12, die der Milznerven nach 
BURGER et al. n (60 000-g-Sediment) dutch Ultrazentrifu- 
gation pr/ipariert. Die Partikeln wurden in 0, 3 M Saccha- 
rose resuspendiert, so dass I0 ml 1 g NNM (175-390 vg 

P r o t e i n / m l  Suspension)  bzw. 3 g Mi lznerven  (250-400 ~zg 
P r o t e i n / m l  Suspension)  en t sp r achen .  

Die Inkuba t ionsans~ i t ze  zur  B e s t i m m u n g  der  ATPase -  
Ak t iv i t / i t  e n t h i e l t e n  : 

0,1 ml  0,001 NHC1 (Kont ro l len)  bzw. T1C1 a oder  T12SO 4 
in 0,001 NHC1 

0,3 1111 8,3 • 1 0 - a M  MgSO4 in 0 , 4 M  Tris-Acetat-Puffer  
p H  7,4 

0,4 ml  G r a n u l a s u s p e n s i o n  

0 , 2 m l  Tr i s -ATP (0,0125M Na-fre ies  A T P  in 0 , 3 M  
Tris-Acetat-Puffer  p H  7,4). 
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