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w- erythro-1,2-Diphenyl-2-phenylaminoethanol L reac ted  w i t h  

d imethyl  ace ty lened icarboxy la te  (DMAD) i n  r e f l u x i n g  benzene t o  g i ve  the  c i s -  

Michael adduct, whereas t h e  same r e a c t i o n  i n  methanol a t  room temperature 

afforded a  m i x tu re  o f  t h e  Michael adduct and tetrahydro-1,4-oxazepin-7-one 

d e r i v a t i v e .  Al though threo- isomer &was l e s s  r e a c t i v e  than 1, 4 reac ted  w i t h  

DllAD i n  methanol o r  i n  the  presence of  t r i e t h y l a m i n e  i n  benzene a t  room 

temperature t o  g i ve  t h e  cis- o r  t rms -M ichae l  adduct, r espec t i ve l y .  Photo- 

chemical and ac id -ca ta lyzed t rans forn~at ions  of  t h e  Michael adducts t o  1.4- 

oxazepine and oxazo l i d i ne  d e r i v a t i v e s  a re  a l s o  descr ibed.  The reac t i on  of  

cis-I-hydroxy-2-phenylaminoacenaphthene E w i t h  OMAD gave the  t r rms-Michael  

adduct, which on hea t i ng  i n  a c e t i c  a c i d  was converted i n t o  the  corresponding 

oxazo l i d i ne .  On the  o the r  hand, 1, A, and Qreac ted  w i t h  methyl phenyl-  

p r o p i o l a t e  i n  the  presence of  t r i e t h y l a m i n e  i n  r e f l u x i n g  xylene a f f o rded  the  

corresponding oxaml id in -?-ones .  

I t  has been repo r t ed  t h a t  N-unsubs t i tu ted  6-aminoalcohols reac ted  w i t h  a c e t y l e n i c  es te r s  t o  g i ve  

t h e  corresponding i,4-oxazinones w i t h  the  e l i m i n a t i o n  of  an a l c ~ h o l l ' ~ .  A  1.4-oxazinone was used 

2 f o r  the  p repa ra t i on  o f  an o p t i c a l l y  a c t i v e  amino a c i d  . Few reac t i ons  o f  N -subs t i t u t ed  B-amino- 

a lcoho ls  w i t h  ace t y l en i c  es te r s ,  however, have so f a r  been repor ted .  I n  the  present  communication 

we wish t o  r e p o r t  t h e  r eac t i ons  o f  N-phenyl -6-aminoalcohols w i t h  d imethyl  ace ty lened icarboxy la te  

(DMAO) and methyl  pheny lp rop io la te ,  r e s u l t i n g  i n  t h e  r e a c t i o n  pa t t e rns  q u i t e  d i f f e r e n t  from those 

of N-unsubs t i tu ted  6-aminoalcohols. 

The reac t i on  of erythro-1.2-diphenyl-2-phenylaminoethanol L3 w i t h  two equimolar  amounts o f  DMAD i n  

r e f l u x i n g  benzene d i d  n o t  g i ve  the  expected 1.4-oxazinone, b u t  i n s tead  a  Michael a d d u c t 2 w a s  ob- 

t a i ned  i n  75% y i e l d  as the  so l e  product .  I n  the  r eac t i on  i n  methanol a t  room temperature, however, 

af forded 2 and a  new produc t  & i n  25 and 38% y i e l d s ,  r espec t i ve l y .  Al though threo-1,2-diphenyl- 



2-phenylaminoethanol 33 d i d  no t  reac t  w i t h  DMAD even i n  re f l ux ing  xylene, the same reac t i on  i n  

methanol o r  i n  the presence of t r ie thy lamine4 i n  benzene a t  room temperature a f fo rded a Michael 

adduct 5 or  i t s  stereo isomer i n  49 o r  33% y i e l d  respec t i ve l y  (Scheme I ) .  
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S t ruc tu ra l  e l uc ida t i on  of the Michael adducts 1, 5,  a n d 5  was accomplished on the bas is  of spect ra l  

5 4 data . I t  i s  known t h a t ,  i n  the  nmr spectra o f  Michael adducts der ived from alcohols o r  secondary 

6 amines and DMAD, the o l e f i n i c  protons of trans-adducts appear a t  lower f i e l d  than those of cor re-  

sponding cis-adducts. Thus i t  can be concluded t h a t  2 showing the o l e f i n i c  proton a t  6 4.43 i s  

c is-adduct,  whereas J? showing i t  a t  6 5.03 i s  tmns one. It i s  a l so  deduced t h a t  2 i s  c is-adduct 

s ince the chemical s h i f t  o f  o l e f i n i c  pro ton i n  2 i s  comparable t o  t h a t  i n i .  The s t ruc tu re  of 2 

w i l l  be described l a t e r .  

The molecular formula of 2 corresponds t o  t h a t  o f  compound der ived from a 1 : l  adduct w i t h  the el im- 

i n a t i o n  of methanol. However, 2 was unchanged even i n  r e f l u x i n g  methanol, i n d i c a t i n g  t h a t  A was 

a r i sen  from a 1 : l  adduct o ther  than 2. On the basis o f  the fo l lowing experiment, i t  was deduced 

t h a t  L w a s  der ived from the trans isomer of 2. 

I r r a d i a t i o n  of a so lu t i o l l  o f  k i n  benzene w i t h  Py rex - f i l t e red  l i g h t  from a 300-W high-pressure 

mercury lamp (Taika HLV-8) under n i t rogen ?f forded 2 and a new compound whose molecular formula 

corresponds t o  t h a t  O f  a 1 : l  adduct. I r r a d i a t i o n  o f  k i n  other solvents a f f o r d e d L a s  the so le  

7 i s o l a t e d  product . The r e s u l t s  are given i n  Table I. 
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Table I. Photochemical Reaction of 2 

I r r a d i a t i o n  Product, % 
Solvent 

t ime, min - 3 L 
--- 

benzene 10 32 14 

benzene 30 49 1 4  

e t h y l  e ther  30 45 - 
methanol 30 51 - 
ethanol  30 40 - 

When t rea ted  w i t h  a c a t a l y t i c  amount o f  ace t i c  ac id  i n  r e f l u x i n g  benzene f o r  2 h, gave Land , ,?  i n  

16 and 42% y i e l d s  respect ive ly .  I n  a s i m i l a r  treatment, however, both 2 a n d d  were unchanged. The 

compound I was r e a d i l y  transformed i n t o  L o n  heat ing  i n  methanol under re f l ux ,  i n d i c a t i n g  t h a t l  i s  

a precursor f o r  2. Treatment of I w i t h  p-toluenesul fonic ac id  i n  e t h y l  e the r  a t  room temperature 

gave L i n  a q u a n t i t a t i v e  y i e l d ,  w h i l e 2  was t rea ted  w i t h  methanolic potassium hydroxide a t  room 

temperature t o  g i ve  a mix ture  of 1 ( 1 5 % )  and i t s  0-acety l  d e r i v a t i v e  (39%), mp 1 0 2 - 1 0 3 ~ ~ .  

On the bas is  of the  above observat ions as we l l  as spect ra l  dataa, &was deduced as 2,3,4,7-tetra- 

hydro-5-methoxycarbonyl-2,3,4-triphenyl-1,4-oxazepin-7-one, and -7, as i t s  hemiacetal . 
I n  con t ras t  t o  the above r e s u l t s ,  A w a s  converted i n t o  cis-4.5-diphenyloxazolidine L o n  heat ing i n  

ace t i c  acid.  S im i l a r l y ,  2 and k w e r e  converted i n t o  the  same trm-4,5-diphenyloxazolidine 3 
9 (Scheme 2). S t ruc tu ra l  e l u c i d a t i o n  o f  g and 9 was accomplished on the bas is  o f  spect ra l  data . 

The pathwqys f o r  the  formation o f  2, -7,. &, and %can be i l l u s t r a t e d  as shown i n  Scheme 2. Upon 

i r r a d i a t i o n  isomerizes t o  t rans-adduct A, which cyc l i zes  t o  1.4-oxazepinone hemiacetal 1. Subse- 

quent e l i m i n a t i o n  of methanol f rm1  gives s tab le  oxazepinone 2. On the o the r  hand, pro tonat ion  

takes p lace a t  the  6-carbon atom t o  y i e l d  B, since the Michael adducts 2, & and JL have an enamine 

s t ruc ture .  When a c a t a l y t i c  amount of a c e t i c  ac id  i s  present, &generated from & p a r t i a l l y  under- 

goes an isomer iza t ion  t o A  (path a) and a c y c l i z a t i o n  t o  oxazo l i d i ne&(pa th  b)  w i t h  concurrent 

deprotonation, whereas &generated from L o r  L r e v e r t s  t o  the o r i g i n a l  Michael adduct respect ive ly .  

I n  re f l ux ing  ace t i c  acid,  however, &generated from 2 L o r  i s  transformed i n t o  & o r  % v i a  the  

path b.  

The reac t i on  of cis-I-hydroxy-2-phenylaminoacenaphthene lJ1•‹ w i t h  DMAD i n  re f l ux ing  benzene f o r  6 h 

afforded a 72% y i e l d  of trans-Michael adduct U, which on heat ing i n  ace t i c  ac id  f o r  4 h was con- 

ver ted i n t o  oxazo l id ine  d e r i v a t i v e  l.2, i n  80% y i e l d .  The s t ruc tures  o f  1_L and were again con- 

11 firmed on the bas is  of spect ra l  data . 
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Next, we have i nves t i ga ted  t h e  r eac t i on  of 1, 4 and Jg w i t h  methyl  pheny lp rop io la te  (MPP). The 

r e a c t i o n  o f  w i t h  MPP i n  the  presence o f  t r i e t hy l am ine12  i n  r e f l u x i n g  xylene f o r  4 h  a f f o rded  

cis-3,4,5-triphenyloxazolidin-?-one 13, which was i d e n t i c a l  w i t h  t h e  au then t i c  sample prepared 

f r o m 1  and e t h y l  chlorofonnate,  i n  56% y i e l d .  Under s i m i l a r  cond i t i ons  f o r  10 h, L a n d  2 reacted 

13 w i t h  MPP t o  g i ve  the  corresponding oxaro l id inones  and 11 i n  29 and 43% y i e l d s ,  r espec t i ve l y  . 
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The pathway f o r  the  format ion o f  oxazol id inones can be exp la ined as shown i n  Scheme 3. The re -  

a c t i o n  proceeds v i a  an i n i t i a l  n u c l e o p h i l i c  a t t a c k  of t h e  amino group on t h e  carbonyl  carbon atom 

i n  MPP, fo l lowed by e l i m i n a t i o n  o f  methanol t o  y i e l d  A. Subsequent e l i m i n a t i o n  o f  phenylacety lene 

from c y c l i c  in te rmed ia te  l w h i c h  generated from L g i v e s  oxaro l id inones .  
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