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Abstract  - 5-Phenylthiaoxacolid~n-2-ones, derived from L - s e r ~ n c ,  were soli jected 

t o  photo-induced r ad i ca l  n l l y l a t i o n  t o  givt: t he  corresponilg 4 - s d ~ s t i t o t e d  4.5- trans^ 

5-a l ly lonazol id in-2-ones .  4-Ethoxycthy dc r l iw t ive  (13c) was l cd  t o  &Boc g a l a n t m i c  

ac id  mcthyl c s t c r  m & B o c  4-amino-3-hydroxypyrenosc. 

Thc prcscnce of 2-amino alcohol in  h i n l o g ~ c a l l y  a c t i v e  molcculei  such as am~no  sugars, an t i b io t i c s  

and pcpt idcs  has r a ~ s e d  t h e  i n t e r e s t  in t he  r l ias tc rcose lec t ive  s ) n t h e s i s  n f  these  compounds. I 

Furthermore, 2 -mlno  a lcohols  h a m  bean used as the  d ipcp t i dc  i s o s t c r c  i n  pcpt~domirnctic chemistry. 2 

I n  t hc  previous paper ,3  we rlemonstrated a photo-induccd r ad i ca l  a l l y l a t i o n  a t  t hc  5-pos i t ion  of 

oxaml id in-2-ones  t o  ge t  4-so l>s t i to tcd  4 . 5 - ~ - 5 - ~ l l y l o r a ~ o l i d ~ n - 2 - o n c s ,  p r o t c c t i r c  form of ihrco 

2-amlno a lcohols .  

'lie methad was extens ive ly  appl lcd  t o  n synthesis of ( + I - g a l a n t l n i c  ihe  degradation product 

of t h e  pept lde  a n t i b i o t i c  gnlnntirr I . ~ "  Thc r c s u l t s  of our s t u d i c s  a r c  dcscrlbcd i n  t h i s  paper.  

A t  first. 4 - ~ u h s t i t u t c d  5 - p h ~ n y l t h ~ o o ~ i l ~ 0 l i d i n ~ 2 - o n c s ,  U S C ~  for  photo-radical  a l l y l a t i o n  reac t ion ,  

were prepared by s t a r t i n g  from L-scrinc and L-Lhrconmc as ou t l i ncd  in  t he  Scheme. The a lcohols  

(2a.b).  obtained hy reduct ion  of 1a.b (NaBH4, MeOH). were t r e a t e d  with d ~ p h e n y l  d l s o l f i d e  in  t h c  

7 presence of tr i-n-butylphosphine followed by c - d e p r o t e c t ~ o n  (EtOH. PPTS) of t he  r r i u l t i n g  so l r i de s  

(3a.b) t o  g ive  t hc  corresponding su l fur -conta in ing  2-amino a l coho l s  (4a) . '  mp 64-hS0C, [el,, +51.2" 

(c 0 . 7 .  \leOll) and 4b, mp 83-84'C. h l D  122.7" ( c  1.0.  CHCl ) ,  r c spcc t i vc ly .  hcc ty l a t i on  of 4a.b gavc 3 

5a.b ch lo r i na t i on  of which with N-chlori,succinmidc and subsequent c y c l i i n t m ~  with SnCIJ (-78°C. 20 

min thcrr r t  20 min in  CH2C12) y ie lded  t hc  corresponding 4 - s u h s t ~ t u t c d  4 . 5 - r - 5 - p h e n y l t h i o -  

orazolldln-2-ones (6a) ~n 84 8 y i e l d ,  mp 115-118°C. [alll -241 .8-  ( c  1 . O ,  CHC13) and 6b in  Rh % 

y i e l d ,  mp 175-176"C, [aln -224.5- (c 1.0, CHClj), with high r l i a s t e r eose l ec t i v i t y .  Replacement of 

ace ty l  group of 6a w t h  ethonyethyl  group ( I .  Cs2C03. MleOH i i .  CH2=CH0Et, PFTS) a f forded  7 as a n  

o i l .  The ~ p i m c r  a t  4 - ( o )  pos l t i on  of 6b was a l s o  e a s i l y  prcparcd from 4b a s  fo l lows .  Methime- 

su l fony l a t i on  of 4b, fallowed by treatment with CsOk in  DMF af fordcd  8 which was l cd  t o  9 according 
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Lo Lhc samc condi t ions  as in  a syn thc s l s  of 6a.b. L-Butoryciirbonyli~tion of 6a.h. 7 and 9 gavc 10a.b. 

11 as an o i l  and 12 ,  rnp 91-92°C. respectively. 'These compounds werc suh j e r t ed  t o  photo-induccd 

r ad i ca l  a l l y l a t i o n  [(n-Bu SnI2 (1 equ iu . ) ,  n-RII SnCH2CH=CH2 (4 c q u i v . )  i n  toluene-MeCN (7 :3 ,  0 .5  \I 3 5' 

s o l u t i o n ) ,  hv 500W Hg lamp, 6 h l  Lo g l v e  t h e  corresponding 5 - a l l y l o x a z o l ~ d i n 2 o n e s  (1%-d l .  The 

r c s u l t i  were snmar i zed  i n  t he  l 'ablc 1 .  In  Llrclr ' ~ - n m r  spectra ,  4-H resonated a t  around 6 3.9-4.1 

a n d  i - t i  a t  around & 4.5 ppm. 

Ncxt, r ing  cleavage of 13a and 13c was cxamincd Lo gcL N-Boc Z-;imino-1,3-dihydrory-5-hcxcne (15) 

which would bc t h e  kcy intermrri iatr  f o r  prcpara t lon  or 4-,unirr~-3-11ydronypyranos~. Upon r i n g  clcasagc 

of 13a (Cs2C03, hkOtI), t h e  y i e ld  for  15 was qu lLc  low. Ihwcvcr, r ing  clcirvage of 13c gave 14 i n  84 % 

ylc ld .  S u b s c q u c n ~  g-dcpro tcc t ion  (EtOH, PPTS) of 14 afforded 15. Thc dcs l red  4-m~no-3-hydroxy- 

pyranosc (16) from 15  was succc s s fo l l y  a ih i rved  hy o /onolys is  proccdurc (03, McOtl, -78°C then Me$) 

i n  76 8 y i c l d ,  mp 168-171°C (dccomp.), [el,, 17.14" ( c  0 .3 ,  hleOH1. Thc r a t i o  f o r  anomeis was 

determined a s  1:4 hy conversion t o  d i a c c l a t c  ( 1 7 ) ,  arr o i l .  [elD 114.4" (r 0.7 ,  MeOH), 'ti-rvnr (CDCL3 

400 MIz) 6 6.14 (0.2H. 1 , i  t ,  .l=3 Hz). 5.87 (0.8H. dd,  J=3 .59 ,  5 .1  l l i ) .  Wi t t ig  r e ac t i on  of 16 with 

mcthyl (triphcnylphosphor;~nylidcne)acetate (MeCN, r e f l ux )  y ic ldcd  18 ,  cyc l i z a t i nn  of w h ~ c h  (0 .1  

5 cquiv.  K2C03. MOR) yicldcd N-Bac gnl imt in ic  a c i d  methyl c s t c r  (19a,  43.4 8 y i e ld  from 161, mp 

104-lOO0C, [a],, -4.69' (c 0.9. CliClj) [ l i t . . 4  mp 104.5-106°C. [a],, -4.4" (i 1.2 ,  CHC13)1 and i t s  

C3-epimer (19b, 34.2 8 y i c ld  from 161, an a i l .  hill i20.5"  ( c  0.9,  MeOH) [lit. . 4  120.8" (c 1.5,  

MeOHll. These wcrc c a s i l y  separated by column chromatography on s i l i c a  ge l .  The s p c c t r a l  da t a  of 

19a.b were l den t l c a l  with thosc i n  t he  l i t e r a tu r e . '  The method f o r  a preparation of 4-amino-3- 

hydroxypyranose described here  would bc potcnt i i i l ly  uscful  fo r  a synthesis or  t h i s  type of m i n o  

sugars such ,is ZOa in  calicheamicin' and 20h i n  cspcramic ln .  10 
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