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SYNTHESIS OF 3- (3 -AMINO-3-CARB0XYPROPYL)URIOINE (A MODIFIED NUCLEOSIOE IN  

CERTAIN RNPSI BY FOUR COMPONENT CONDENSATION 
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3-(3-Amlno-3-carboxypr0pyl)~ridine [ a  m o d i f i e d  n u c l e o r i d e  i n  c e r t a i n  t r a n s f e r  

RNA ( ~ .  , E c h e r i c h i a  & t R ~ 4 ; ' ~ ) ]  war prepared by a s imul taneous conden- 

s a t i o n  of f o u r  components [aldehyde. ( 2 - p l c o l y l  1-0xlde)amine. cyc lohexeny l -  

i r o c y a m d e  and a c e t i c  a c i d ]  as t h e  key reaction. 

Among a l a r g e  number o f  n a t u r a l l y  o c c u r r i n g  n u c l e ~ r i d e r , ~ ' ~ ' ~  3-(3-am1no-3-carboxypropyl)uridine 

9 (1),5 P o l ~ o x i n r , ~  Neopolyoxinr, '  N i k k o m y c i n ~ , ~  S ine fung ln  and A 9141C antibiotic are unlque i n  t h a t  

t h e  mo lecu le r  c o n s i s t  o f  a h y b r i d  o f  t h e  n u c l e o r i d e  and t h e  amino a c l d .  With  some excep t ions  (e . 
S i n e f u n g i n  and Nikkomycins),chemical syntheses o f  most nucleos?des o f  t h e  h y b r i d  t y p e  have been 

ach ieved  by a number o f  workers.  Thus, Ohash, and coworkerz have prepared 1 by t h e  a l k y l a t i o n  o f  2 ' .  

3 ' - ~ - l s o p r o p y l i d e n e u r 1 d 1 1 e w i t h  e t h y l  L-a -benzamido- r -bromobutyra te ,  fa l l owed by d e b l a c k l n g  i n  

10 
o v e r a l l  y i e l d  o f  42%. Seela and Cramer have a l s o  prepared 1 and t h e  c o r r e i p o n d ~ n g  5 ' -phosphate by 

a I ~ m i l a r  procedure. 11 

However, a i  a p a r t  o f  our continuing synthetic s t u d i e s  o f  n a t u r a l  p roduc ts  by a p p l i c a t i o n  o f  



fourcomPanentcondenrat ion l~  (Ugi r e a c t i o n )  l n v o l v l n g  m i n e r  and izocyan ider  of 2 - p i c o l y l  1-oxide 

re r ies13,  t h e  r y n t h e r i r  o f  3-(3-amino-3-carboxylpropyl)uridine(~) was attempted by t h e  use of t h i s  

condenrat lan reaction as t h e  key reac t ion ,  empharlr being l a l d  upon a comparat ively l a r g e  sca le  pre- 

para t ion .  

Synthe t ic  sequence o f  ourapproach t o  1 i s  shown i n  Scheme 1. 2',3'-~-Iropropyrideneur1d1ne (3 
(12 g, 42.3 mnol) was reacted w i t h  3-brornopropanal d l e t h y l  ace ta l  (14 g, 66.4 m m l )  i n  DMF (150 n l l  

i n  t h e  presence of potassium carbonate (19.5 g) a t  70' f o r  3 days. A f t e r  usual  work-lip i n c l u d i n g  

r i l i c a  gel  column chromatography (s i l i ca :450g,e lu t ing  syrtem:CHC13-CH30H 1000:20), 2 ' ,3 ' -0 - i ropra-  

py l idene 3-(3.3-dlethaxypropy1)undinsO)was obta ined i n  a o u a n t ~ t a t i v e y i e l d .  The s t r u c t u r e  war can- 

f i rmed by nrnr [nmr ( c D c ~ ~ ) $  : 4.62 ppm ( t ,  l H ,  (Et012Clj-)] and mars spectroscopy [ms Ble) 399 (M'- 

1511. The peak i s  c h a r a c t e r i s t i c  of  2'.3-5-isoprapylidencnucleo5ide. 1ly.lrolysis of L ( 1 7 . 5  9, 42.3 

mrml) i n  diaxane-0.2N HC1 (1: l ;  40 ml)  a t  room temperature f o r  3.5 h r  a f fo rded t h e  corresponding 

aldehyde (51, y i e l d  helng 76%. Nmr ( C O C I ~ ) ~ :  9.75 ppm ( r .  lH, CH=O), rnr (n/e):325 (Mt-15). Z1 ,3 ' -  

0-Iropropylidene-3-(2-formy1ethyl)uridine (4, 11.0 g, 30.7 mnol) war a l lowed t o  r e a c t  w l t h  ( 2 - p i c o l y l  - 

1-0xide)amlne l3 (3.8 g, 30.7 m o l )  ( 2 - p l c o l y l  1-oxide w i l l  be r e f e r r e d  t o  as %p", herea f te r ) ,  

cyclohexenyl i rocyan ide  (3.3 g, 30.8 m l ) , l R  and a c e t i c  a c i d  (1.9 m l l  (whore molar r a t i o s  being 

1:1:1), i n  MeOH-CH2C12 ( 1 : l ;  60 ml)  a t  room temperature f o r  24 h r  t o  a f f o r d  a crude product (3. The 

s t r u c t u r e  was deduced on t h e  bas i r  o f  t h e  prerence of cyclohexenyl  [S : 1.6 ppm (4H). 2.1 ppm (4H). 

5.8 ppm ( In ) ] ,  "op" (3: 7.35 ppm (3H). 8.25 pprn ( l H ) ,  4.9 ppm (ZH)], a c e t y l  [J : 2.1 ppm (3H) l  and 

i ropropy l?dene group [x : 1.4 ppm (3H). 1.6 ppm ( 3 H ) l  i n  nrnr spectra (COC13). Removal o f  the c y c l o -  

hexenyl group i n  could be e f f e c t e d  by t h e  t rea tment  w i t h  50$ g. a c e t i c  acid (50 m l )  a t  room tem- 

pera ture  f o r  38 h r  t o  a f f o r d  6. The s t r u c t u r e  was conf i rmed by r p e c t r a l  data: [rnr(m/e), 515 (M+-18). 

473 (N'-60); ninr (COC13) r p x t r a  showed the presence of "op" group 16 : 7.35 ppm (2H1, 7.56 ppm ( l H ) ,  

8.24 ppm (1"). 4.89 ppm (ZH)], ace ty l  (6:  2.15 ppm (3H). and i r o p r o p y l i d e n e  ( 3 :  1.35 ppm (3H1, 

1.57 ppm (3H) group]. m. Calcd f o r  C24H31N50g 112 COC13: C, 49.60; H, 5.31; N, 11.80. Found: C, 

49.55; H, 5.54; N, 11.65. Treament  o f  6 ( 5  g, 9.4 rnrnol) w i t h  excess a c e t i c  anhydr ide (20 "1) a t  40' 

f o r  18 hr, fo l lowedby r e p a r a t i o n  by t h e  a i d  o f  column a f fo rded I ,  which i n  t u r n  war t r e a t e d  w i t h  

e thano l ic  ammonia (20 m l )  a t  roan temperature f o r  18 h r .  Work-up i n c l u d i n g  r i l i c a  ge l  column chro- 

m a t r ~ r a p h y  ( n l i c a : 1 0 0  9; e l u t i n g  system being CHC13€H30H 1000:201 afforded 8 as a homogeneour foam. 

Mr ( d d 4 2 6  (Mtj, 411 (MI-151; nrnr (COC13) spec t ra l  data ($: 7.40 pprn (d, lH, H6, J = 8Hz1, 7.0 Ppm 

6.8 pprn (b r ,  2H, -CONK 1, 5.77 pprn (d ,  lH, H5, J = ~ H z ) ,  5.60 ppm (d, lH, H I ' ) ]  was a l s o  c o n s i r t e n t  2 

w t h  the assigned s t r u c t u r e .  Anal. Calcd f o r  C18H26N408~112 CHC13: C, 45.70; H, 5.45; N, 11.53; Cl ,  

10.97. Found: C, 45.48; H, 5.41; N, 11.14; C1, 11.12. Y i e l d  w a r  75% on the b a s i r  of 6. H y d r o l y s i r u f  

i ropropy l idene group i n  8 by a convent ional  method (50% g. AcOH, 10oO, 1 h r )  afforded, a f t e r  re- 

c r y r t a l l i z a t ~ o n  from =. EtOH an a n a l y t i c a l  sample o f  9, rnp 124-130' (dec.), y i e l d  being 80%. 
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Anal .  Calcd f o r  C15H22N408.115 H20: C, 46.20; H, 5.75; N, 14.37. Found: C, 46.31;H, 5.91; N, 14.01. - 
S o l v o l y r i r  o f  8 (250 mg, 0.59 mnol) w i t h  a b s o l u t e  methanol ( 2 0  m l )  i n  t h e  presence o f  aawex 

50U (H+ form) a t  37' f a r  40 h r  gave r i s e  t o  10. Nmr ( D M S O - ~ ~ ) ~  : 3.61 ppm (8, 3H, 0CH3). Mr (fl/a) 

401 (M'), 342 ( M + - c o ~ c H ~ ) .  The assigned s t r u c t u r e  was a l s o  c o n s i s t e n t  w i t h  combustion v a l u e r . A n a l .  

Calcd f o r  C,6H23N309 114 CHC13: C, 45.26; H, 5.40; N,9.75. Found: C, 44.88; H, 5.51; N, 9.43. The 

n u c l e o r i d e  d e r i v a t i v e  8 (170 mg, 0.4 mnol)  was t r e a t e d  w i t h  6N HCl (1  m l )  a t  80' f o r  2 hr .  The n i n -  

h y d r i n - t e s t  p o r l t l v e  f r a c t i o n  was i s o l a t e d  by c e l l u l o r e  column chromatography (column s i z e :  2.2 cm 

x 47 cm; e l u t ~ n g  ry r tem:  H20-0.2M TEAB). UY:@ (264 nm) o f  t h e  p m d u c t  d i d  n o t  s h i f t  i n  H20. 

a c i d i c  and a l k a l l n e  media. The compound (1) o b t a i n e d  had a m o b i l i t y  (Pep. 0.05M TEAB, pH 7.5 100Yl  

cm.l.5 h r i o f  7 cm, c m p a r e d  t o  a m o b > h t y  o f  4.5 rm f o r  8. PPC (BuOH-AcOH-H20 4:1:2) showed t h a t  

t h e  sample was homogeneous (R f  0.23).  TLC ( a v i c e l ,  s o l v e n t  system: BuOH-AcOH-NH40H 4:1:2). Rf 0.23. 

I n  t h e  same c o n d i t i o n s ,  u r i d i n e  had Rf-values o f  0.42. The n u c l e o r i d e  11 o b t a i n e d  by a l k a l i n e  hy-  

d r o l y s l r  o f  10 i s  being sub jec ted  t o  h y d r o l y s i s  w i t h  acy lase  1 ( p i g  k idney)  i n  o r d e r  t o  r e s o l u t e  

t h e  racemate. 
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