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SYNTHETIC COMMUNICATIONS, 21(15&16), 1597-1609 (1991) 

C I Y I O A T I O N  OF THE 2'-NYR ANALOGUES OF 2'-OR-CHAILCONES; 

CONVERSION OF ?'-NHR-CHACCONE E P n X I O E S  

Gyi-irgy C i t k e i  a n d  A d r i e n n e  I - .  T f i t e s '  

D e p a r t m e n t  o f  O r g a n i c  C h e m i s t r y ,  L a j o s  K o s s u t h  U n i v e r s i t y ,  

H-4010 D e b r e c e n ,  H u n g a r y  

A b s t r a c t :  S y n t h e s i s  o f  Z ' - N H R - c h a l c o n e  e p o x i d e s  a n d  t h e i r  

r e a c t i o n  w i t h  a c i d i c  r e a g e n t s  are d i s c u s s e d .  

The s e q u e n c e  o f  t h e  o x i d a t i o n  o f  Z ' - f l R - c h a l c o n e s  

w i t h  a l k a l i n e  h y d r o g e n  p e r o x i d e  i s  w e l l - k n o w n  and  wel l -  

- d o c u m e n t e d ' .  I n  c a s e  when R=H or a c e t y l ,  t h e  R l g a r -  

-F l ynn - f l yamada  ( A F O )  r e a c t i o n  g i v e s  - d e p e n d i n g  o n  t h e  

r e m a i n i n g  s u b s t i t u e n t s  - 3 - h y d r o x y f l a v a n n n e s ,  3 - h y d r o x y -  

f l a v o n e s  a n d / o r  a i i r o n e s  s u p p o s e d l y  w i t h o l r t  t h e  i n t e r -  

m e d i a c y  o f  c h a l c o n e  e p o x i d e s .  I f  t h e  p r o t e c t i n g  g r o u p s  ( R )  

a r e  m e t h y l ,  b e n z y l ,  p-NO,-benzyl, n e t h o x y m e t h y l  or t o s y l  
L 

~ 

+To whon c o r r e s p o n d e n c e  s h o l i l d  he a d d r e s s e d  

1597 

Copyright 0 1991 by Marcel Dekker, Inc. 
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1598 LITKEI AND TOKES 

the corresponding chalcone epoxides can be prepared under 

the conditions of the A F O  reaction. The 2'-OH and 2'-OAc 

chalcone epnxides are rather unstable compounds to be 

prepared either by peracid oxidation o r  from the re-  

spective chaLcone dibromides. A great number o f  2'-flR- 

-chalcone epoxides have been synthesized and these proved 

to b e  valuable intkrmediates in flavonoid chemistry . 
Namely, depending on the methods (reaction conditions) 

used for the removal of the protecting groups, and on the 

nature of the additional suhstituents various types of 

flavonoid derivatives with different state of oxidation 

can be obtained from the above epoxides. 

1 

A growing interest for the synthesis and conver- 

sion2-' of the analogous 2 '-NHR-chalcones has been 

stimulated by the possibility o f  the transformation of 

such compounds into the otherwise hardly available 

2-aryl-4-quinolones. The present paper deals with the 

oxidation of 2'-NHR-chalcones under the conditions of the 

AFO reaction, as well as with a few of the eyentual 

transformations of the obtained products. 

Oxidation of Z'-NHR-chalcones 

F o r  the oxidation experiments the trans-chalcones 

la-h were prepared by the condensation of the corre- 

sponding 2'-NHR-acetophenones and aromatic aldehydes under 

alkaline conditions. Chalcone was obtained upon treat- 

ment o f  with tosyl chloride in pyridine. 
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SYNTHESIS OF 2'-NHR-CHALCONE EPOXIDES 1599 

The p r e l i m i n a r y  o x i d a t i o n  e x p e r i m e n t s  b r o u g h t  s u r -  

p r i s i n g  r e s u l t s 4 :  i n s t e a d  of  t h e  e x p e c t e d  r i n g - c l o s u r e ,  

o b s e r v e d  w i t h  t h e  r e s p e c t i v e  2 ' -OH-cha lcones ,  t h e  r e a c t i o n  

p r o v i d e d  t h e  e p o x i d e  a. The r e a c t i o n  o f  t h e  c h a l c o n e s  

l a - h  u n d e r  t h e  A F O  c o n d i t i o n s  was examined i n  d e t a i l ,  and 

t h e  s t a b l e  e p o x i d e s  2a-f were o b t a i n e d  i n  e x c e l l e n t  y i e l d  

i n  each c a s e .  

m R 1  NHR 

S i m i l a r  r e s u l t s  were p u b l i s h e d  b y  I r i s h  a u t h o r s  i n  1990 

d e s c r i b i n g  t h e  i s o l a t i o n  o f  2a,2b,2e and t h e  2'-NH-S02C6H5 

c h a l c o n e  e p ~ x i d e s ~ ' ~ .  A t  t h e  same t i m e ,  t h e  o x i d a t i o n  of  

c h a l c o n e s  & , h d i d  n o t  g i v e  t h e  e p o x i d e s  - -  2g,h o n l y  
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1600 LITKEI AND TOKES 

1,2,3,4-tetrahydro-4-quinolones 313,h were producedlvia 

cyclization. Compound 39 was prepared earlier by Oiesbach 

et a1' from lg by using sodium hydroxide for the 

cyclization. The easy formation of 3g,h is not surprizing 

since the pCH3C6H4S02NH is deprotonated upon the action of 

the base, and - similarly to the 2'-OH-chalcrr3: =flavanonc 

ring-closure an attack on the N-nucleophile is quite fa- 

vourable. The results show that this cyclization proceeds 

faster that the formation of the epoxide. A similar cyc- 
7 lization was observed when the dibromide lg was treated 

with ammonia in methanol. At the same tine, le, the 2 ' -  

-NH -5'-bromo- and the 2'-NHCH C H -5'-Br-chalcone di- 

bromides were transformed into the corresponding 

aziridines. 

- -  

- 
- 

- -  

- 

- 

2 2 6 5  

Since the 3-hydroxy derivative of 3g,h did not pro- _ -  
duced during the oxidation the Dean's hypothesis9 for the 

conversion of 2'-hydroxychalcones in the A F O  reaction, as 

shown below seems ' to be quite questionable: 

The chalcone epoxides 2a-f a r e  as stable as the 

analogous 2'-OR epoxides, indicating the l o w  nucle- 
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SYNTHESIS OF 2'-NHR-CHALCONE EPOXIDES 1601 

ophilicity of the nitrogen atom, and thus cyclization d o e s  

not occur under the conditions of the AFO reaction. 

Conversion of Z'-NHR-chalcone epoxides 

Following the removal of the R protecting group of 

the Z'-OR-chalcone epoxides, primarily with acidic 

reagents (HC1 o r  H2S04 in methanol, o r  HC1 gas in dry 

ether), the products are readily transformed in numerous 

ways. The most important of these are the conversion into 

d,p-substituted dihydrochalcones and, by cyclization, 

into 3-hydroxyflavanones. Upon cyclization with Lewis 

acids (i.e. BF3.Et20) the product is either the 3-hydroxy- 

flavanone o r  the corresponding isoflavone . 1 

Treatment of the epoxides 2a-c,e with hydrochloric 

acid in methanol at rnom temperature resulted in the 

d-hyd roxy - /3 - rne thoxyd ihyd rocha lcnnes  4a-c,e in each case. 

Oonnelly et a15 " reported similar results: the reaction 

of & with hot sulfuric acid in ethannl gave 2. When 2 2  

was refluxed in acetic acid cyclization into cis-1,2,3,4- 

-tetrahydro-3-hydroxy-2-phenyl-4-quinolone (6 )  was ob-  

served5. Starting from a only the d-hydroxy-p-acetoxy- 
dihydrochalcone 2 was obtained6. Under similar conditions 
2'-benzyloxychalcone epoxide did not rcact with acetic 

acid, and the 4-methoxy derivative gave also the d- 

-hydroxy-fi-acetoxy derivative via opcning nf the oxirane 

ring . 10 

D
ow

nl
oa

de
d 

by
 [

M
cG

ill
 U

ni
ve

rs
ity

 L
ib

ra
ry

] 
at

 0
1:

09
 1

2 
D

ec
em

be
r 

20
12

 



1602 LITKEI AND TOKES 

WR, CJO H 0 c$+oRl 
- 4a-r ,Q l R 2 = C H 3 1  

- 5 0  ( R 2 = C 2 H 5 1  

- 7 b  (R2=COCH3) 

6 - 8 a-f - 

On treatment of 2a-f with ether saturated with dry 

HC1 only the corresponding threo chlorohydrines 8a-f were 
obtained independently of the reagent and the reaction 

time. The threo structure of these derivatives was clearly 

proved by 'H-NMR spectroscopic data''. According to t.1 . c .  

and 'H-NMR examinations the reaction of the epoxides ?a-f 
with trifluoroacetic acid gave several unidentified pro- 

ducts and, again, no homogeneous product could be isolated 

upon the application of BF3-etherate in abs. benzene. 

The above results show that the oxidation of the 

2'-OR- and the analogous 2'-NHR-chalcones gives different 

products in many instances, and the possibilities for the 

conversion of the epoxides are also different. Further 

investigation of the similarity and variance of related 

reactions is in progress. 

Experimental 

Melting points are uncorrected. 'H-NMR spectra were 

recorded on a Bruker WP 200 S Y  spectrometer at 200 MHz for 
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SYNTHESIS OF 2'-NHR-CHALCONE EPOXIDES 1603 

solution in C0Cl3 at OMSO-d6 (internal standard TMS, 6 = 0 . 0  

ppm) at r o o m  temperature. MS was obtained with a VG-7035 

( U G  Analytical, Manchester) type mass spectrometer. 

trans-2'-NHR-chalcone (la-f). General procedure. 2'-NHR- 
-acetophenone (10  rnmol) and 4-R -benzaldehyde (1.0 mmol.) 1 

was dissolved in ethanol and sodium hydroxide (15 %,  3 

cm') was added under stirring. After 24 h the reaction 

mixture was neutral.ized with 10 % HC1 and diluted with 

water. The yellow product was crystallized from ethanol. 

- la m.p. 72OC, lit. 

lit.6 m.p. 91-92°C; & m.p. 8loC, lit.7 rn.p. Bloc; 

92"C, lit.295 m.p. 92OC; lf m.p. 13OoC, lit.6 m.p. 130°C, 

- lg m.p. 13B°C, lit.8 m.p. 136OC; Id, m.p. 121-122°C, yield 

50 %. 'H-NMR (CDC13): 9 . 5 0  (t, lH, NH); 7.95 (dd, lH, 

H-6'); 7,70 (d, lH, H-/3); 7.60 (dd, lH, H-3'); 7.55 (d, 

m.p. 72OC; 3 m.p. 91°C, 2,3,5,12,13 

m.p. 

lH, H-U; JHa( 

(d, 2H, CH2); 3.85 ( s ,  3H, OCH3). 

Anal. Calcd. for CZ3Hz1NO2: N, 4.08, Found: FI, 4.06. 

trans-2'-Tosylamido-4-methoxychalcone (E). 2.5 g (10 

rnrnol) of  and 1.9 g (10 mmol) of p-toluenesulfonyl 

chloride in abs. pyridine (35 cm ) gave 1.6 g (40 % )  of 

- lh, rn.p. 159°C (from ethanol). 'H-NMR (CDC13): 11.1 ( 5 ,  

lH, NH); 7.35-6.90 ( m ,  14H, arom.); 3.80 ( 5 ,  3H, OCH3); 

2.20 ( s ,  3H, CH3). 

Anal. Calcd. f o r  C23H21N04S: N, 3.43, S, 7.87, Found: N ,  

3.40, 5 ,  7.82 

=12 Hz); 7.40-6.60 ( m ,  11H, arom.); 4.45 
,I3 

3 
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1604 LITKEI AND TOKES 

Epoxidation of 2'-NHR-chalcones (la-d, - _ -  g,h). General pro- 

cedure. 3.5 mmol of 2'-NHR-chalcones was dissolved in 

methanol (200 cm ) containing 10 % NaOH (1.4 cm ) and 30 % 3 3 

H202 (2.1 cm') was added under stirring at room temper- 

ature. After 24 h the mixture was neutralized with diluted 

acetic acid. Slightly yellow product was obtained. n.p. 

16OoC, lit. n.p. 153-155OC; 3 m.p. 146OC, lit. m.p. 

146-148OC. 

5 6 

trans-2'-Renzylaminochalcone epoxide (2c) - 0.9 9 ( G O  % I l  

m.p. 116OC. 'H NMR '(CDC13): 9.26 (t, lH, NH); 7.75 (dd, 

lH, H-6'); 7.40-7.20 ( m ,  11H, arom.); 6.70 (dd, lH, H - 3 ' ) ;  

6.55 ( m ,  lH, H-5,'); 4.45 (d, 2H, CH2); 4.30 (d, l H ,  H-b); 

4.05 (d, 1H, H-a; J = 2 Hz). 

Anal. Calcd. f o r  C22H19N02: N ,  4.25, Found: N, 4.19. 

t r a n s - 2 ' - B e n z y l a m i n o - ~ ~ - m e ~ h o x y c h a l c o n e  epoxide (2d) - 0.6 g 

Hd 9 H~ 

(50 5 )  n..p. 740~. ~ H - N M R  (coci3): 9.25 (t, i ~ ,  NH); 

7.30-6.55 ( m ,  13H, arom.); 4.45 (d, 2H, CH2); 4.30 (d, lH, 

H-/3); 4.0 (d, lH, H-d; JH 

Anal. Calcd. f o r  C23H21Nf13: N, 3.09, Found: N ,  3.G5. 

=2 Hz); 3 . 9 0  ( 5 ,  3H, OCH3). 
d, b 

l-Tosyl-2,3-dihydro-2-phenyl-4(1H)-quinolone (36) - 

m.p. 136OC, lit. e m.p. 13D°C. 'H-NMR (C0Cl3): 7.90-7.10 

( m ,  13H, a r o m . ) ;  5.90 (dd, lH, H-2; J2,3e=3 Hz, J2,3a =8 

Hz); 3.0 (dd, lH, H-3a); 2.60 (dd, lH, H-3e); 2.40 ( s ,  3H, 

CH~). MS:  m/z=377 ( M + ) .  

1 -To s y 1 - 2 , 3 -d i h y dr o - 2 - ( 4 ' -met ho x yp hen y 1 ) -4 ( I. H) - quinolone (3h) 

M.P. 11~-120"c. ~ H - N M R  (coc13): 7.eo-7.10 ( m ,  12H, arom.); 
- 
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SlINTHESIS OF 2'-NHR-CHALCONE EPOXIDES 1605 

5.05 (dd, lH, H-2; J2,3e=2.5 Hz, J2,3a=8 Hz); 3.00 (s, 3H, 

OCH3); 3.20 (m,  2H, H - h ,  3a); 2.35 (5, 3H,  CH3) .  MS:  

m/z=407 (M') . 

Epoxidation of 2'-acetamidochalcones (le,f>. - -  3 mmol of 

2'-acetamidochalcone (le,lf) - was dissolved in methanol 

(100 cm ) containing 27 k NH3 solution (1.2 cm ) and 30 % 

hydrogen peroxide (3 cm ) was added under stirring at room 

temperature. After 24 h the solvent was evaporated and the 

residue was crystallized from ethanol. 

trans-2'-Acetamidochalcone epoxide (2e): - 0.7 g (83 %),  

m . p . :  143OC (lit.5 m.p. 14O-14l0C). 'H-NMR (CDC13): 11.38 

3 3 

3 

(bs,  lH, NH); 0.75 (dd, lH, H-6'); 7.90 (dd, lH, H - 3 ' ) ;  

7.60 (n, lH, H-5'); 7.50-7.35 ( m ,  SH, aron.); 7.10 ( m ,  lH, 

H-4'); 4.30 (d, lH, H-6); 4.10 ( d ,  l H ,  H-d; JH ,H =2 H z ) ;  

2.15 ( s .  3H, CH3). 

Anal. Calcd., for  C17H15N03: N, 4.98, Found: N ,  4.97. 

trans-2'-Acetamido-4-methoxychalcone epoxide (2f): - 0.5 g 

( 5 3  % I l  m.p.  135OC. H-NMR (CDC13): 11.4 ( b s ,  lH, NH); 0 . 0 0  

(dd, lH, H-6'); 7.85 (dd, lH, H - 3 ' ) ;  7.60 (m, lH, H-5'); 

a h  

1 

7.35-7.10 ( m ,  5H, a r o m . ) ;  4.35 (d, lH, H - / 3 ) ;  4.0 (d, lH, 

H-c(; JH ,H =2 Hz); 3.EO ( s ,  3Hl OCH3); 2.25 (s, 3H, COCH3). 

Anal. Calcd. f o r  C18H17N04: N ,  4.50, Found: N ,  4.45. 
d R  

MEthanolysis of 2'-NHR-chalcone epoxides. 0.25 mmol of 

2'-NHR-chalcone epoxide (2a-cIe) -- was dissolved in methanol 

(10 cm 3 containing 0.1 cm3 of cc. HC1. The mixture was 
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1606 LITKEI AND TOKES 

s t i r r e d  f o r  24 h a t  room t e m p e r a t u r e .  A f t e r  e v a p o r a t i o n  

t h e  r e s i d u e  was d i s s o l v e d  i n  c h l o r o f o r m ,  washed w i t h  

NaHC03 s o l u t i o n  and  w a t e r .  The o r g a n i c  p h a s e  was d r i e d  and 

e v a p o r a t e d .  The c r u d e  p r o d u c t s  were  p u r i f i e d  b y  co lumn 

c h r o m a t o g r a p h y  u s i n g  K i e s e l g e l - 4 0  and h e x a n e - a c e t o n e  ( 7 : 3 )  

a s  e l u e n t .  

erythro-2-Hydroxy-3-methoxy-l-(2'-aminophenyl~-3-phenyl- 

-p ropan-1 -one  ( 4 a )  - o r a n g e  o i l  ( 5 5  5 ) .  'H-NMR (C0C l3 )  7 .65  

( d d ,  l H ,  H - 6 ' ) ;  7 .40 -6 .60  ( m ,  OH, a r o n . ) ;  6.10 ( b s ,  2H, 

NH2); 5 . 4 0  ( d ,  l H ,  H -0 ) ;  4.50 ( d ,  I H ,  H - d ;  JH ,H =5  H z ) ;  

3.80 ( b s ,  I H ,  OH); 3.30 ( s ,  3H, OCH3) .  M S :  n / z = 2 7 1  (M') .  

erythro-2-Hydroxy-3-methoxy-l-(2'-aminophenyl~-3-~4- 

-me thoxypheny l ) -p ropan-1 -one  (2) o r a n g e  o i l  ( 6 0  % )  . 
'H-NMR ( C D C 1 3 ) :  7 .60 -6 .60  ( m ,  9H, a r o m . ) ,  6 .15  ( b s ,  2H, 

d b  

NH2); 5 . 6 0  ( d ,  l H ,  H - b ) ;  4 .60  ( d ,  l H ,  H - q ;  JH =5 H z ) ;  
dr fi 

3.85  ( s ,  3H, O C H 3 ) ;  3 . 8 0  ( b s ,  l H ,  OH); 3 . 3 0  ( s ,  3H, O C H 3 ) .  

M S :  m/z=3Ol  ( M ' ) .  

e r y t h r o - 2 - H y d r o x y - 3 - m e t h o x y - l - ~ 2 ' - b e n z y l a m i n o p h e n y l ~ - 3 -  

- p h e n y l p r o p a n - 1 - o n e  ( 4 c )  - o r a n g e  o i l  ( 5 2  % )  . 'H-NMR 

( C D C 1 3 ) :  9 . 2 0  ( t ,  l H ,  N H ) ;  7 . 3 0 - 6 . 7 0  ( m ,  14H, a r o m . ) ;  5 .55  

( d ,  2H, CH2); 5 . 4 0  ( d l  l H ,  H-/3); 4 . 6 0  ( d ,  l H ,  H - d ,  JH 
dr 0 

= 5  H z ) ;  3 .90  ( b s ,  l H ,  O H ) ;  3 .35  ( s ,  3H, O C H 3 ) .  MS:  m/z=361 

(M' ) .  

erythro-2-Hydroxy-3-methoxy-l-(2'-acetamidophenyl~-3- 

- p h e n y l p r o p a n - 1 - o n e  ( 4 c )  o r a n g e  o i l  ( 5 0  4). 'H-NMR 

( C 0 C l 3 ) :  1 1 . 2  ( b s ,  l H ,  N H ) ;  8 .85 -7 .50  ( m ,  9H, a r o m . ) ;  5.45 

- 
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SYNTHESIS OF 2'-NHR-CHALCONE EPOXIDES 1607 

( d ,  l H ,  H-13); 4 . 6 0  ( a ,  l H ,  H%; JH 

OH); 3 . 4 0  ( s ,  3H, OCH3); 2 .20 ( s ,  3H, C O C H 3 ) .  MS: m/z=313  

= 5  Hz ) ;  3 . 5 5  ( s ,  l H ,  
d 1  0 

( M + ) .  

C l e a v a g e  o f  t h e  o x i r a n e  r i n g  w i t h  HC1 i n  a b s .  e t h e r .  

S y n t h e s i s  o f  t h r e o - e t h y l e n e  c h l o r o h y d r i n s  (8). 0 . 5  mmol o f  

2 ' - N H R - c h a l c o n e  e p o x i d e  was d i s s o l v e d  i n  a b s .  e t h e r  ( 1 0  

- 

cm') s a t u r a t e d  w i t h  d r y  H C 1 .  A f t e r  4 0  h i n  r e f r i g e r a t o r  

t h e  p r o d u c t  p r e c i p i t a t e d  was f i l t e r e d  o f f  a n d  c r y s t a l l i z e d  

f r o m  h e x a n e  or p u r i f i e d  u s i n g  c o l u m n  c h r o m a t o g r a p h y .  

threo-l-(2'-aminobenzoyl)-2-phenylethylene c h l o r o h y d r i n  

(&) Y i e l d  6 5  % ,  m.p. 106-100°C. H-NMR ( C D C 1 3 ) :  7 . 7 0 - 6 . 7 0  

(m, 9H, a r o n . ) ;  6 . 0 5  ( b s ,  2H, NH2); 5 . 5 0  ( d ,  I H ,  H- /3) ;  

5 . 3 0  ( d ,  l H ,  H - d ;  JH 

( K B r ) :  3 4 4 0 ,  3 3 3 0 ,  (VNH, OH), 1 6 3 5  cm-' ( V C = O ) .  

A n a l .  C a l c d .  f o r  C15H14C1N02: C1, 12 .85 ,  N ,  5 . 0 7 ,  F o u n d :  

C 1 ,  1 2 . 9 1 ,  N ,  5 . 2 4 .  

threo-l-(2'-aminobenzoyl)-2-~4-methoxyphenyl~-ethylene 

c h l o r o h y d r i n  (Ob). - Y e l l o w  o i l  ( 7 0  %) .  'H-NMR (DMSO-d6): 

7.70-6.7.0 (m,  8H, a r o m . ) ;  6 . 7 0  ( d ,  l H ,  H-P) ;  6 . 1 0  ( d ,  l H ,  

H-cl;  J 

3 . 6 0  ( d ,  3H, CH3). MS: m/z=305  ( M ' ) .  

t h r e o - l - ( 2 ' - b e n z v l a m i n o b e n z a v l ) - 2 - ~ h e n v l e t h v l e n e  c h l o r o -  

1 

= 2  H z ) ;  3 . 0 0  ( d ,  l H ,  OH). I R  
N '  R 

=1.5 H z ) ;  5 . 0 - 5 . 5 0  ( d ,  d e u t e r a b l e  NH2, O H ) ;  
HCXlHl3 

h y d r i n  ( O c ) .  Y e l l o w  o i l  ( 6 0  % ) .  'H-NMR ( C 0 C l 3 ) :  8 . 9 0  ( t ,  

l H ,  NH);  7 . 7 0 - 6 . 6 0  ( m ,  14H,  a r o m . ) ;  5 . 6 0  ( d ,  l H ,  H-6); 

5 . 3 5  ( d l  l H ,  H-d; J 

( 6 ,  l H ,  OH). MS:  m/z=365  ( M + ) .  

- -  

= 2  H z ) ;  4 .40  ( d ,  21-1, CH2); 3 - 8 5  
HdlHR 
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1608 LITKEI AND TOKES 

threo-l-(2'-acetamidobenzoyl)-2-phenylethy~ene chloro- 

hydrin (ee). - Yield 7 5  % m.p. 134-136OC. 'H-NMR ( C D C 1 3 ) :  

1 0 . 4 5  ( s ,  l H ,  N H ) ;  9 . 6 5 - 7 . 1 0  (m, 9H, arom.); 5 . 6 0  ( s ,  lH, 

H-/3); 5 . 2 0  (d, l H ,  H-d;  JH =2 Hz); 3 . 7 5  ( b s ,  1H, OH); 
d, P 

2 . 1 0  ( s ,  3H, COCH3). IR(K3r): 3500, 3370 (VNH, OH), 1 6 9 5  

(9 CH3CO), 1 6 6 5  (QC=O). 

Anal. Calcd. f o r  Cl7HI6C1NO3: C1, 1 1 . 1 5 ,  N ,  4.40. Found: 

C1, 11.13, N, 4 . 2 9 .  

-ethylene chlorohydrin (Bf). Yellow oil ( 6 0  % ) .  ' t i -NMR 

(DMSO-d6): 7 . 0 0 - 6 . 6 0  ( m ,  8H, arorn.); 6 . 7 0  (d, lH, H-/J ) ;  

6 . 1 0  (d, l H ,  H-d; JH ,H = 2 . 5  Hz); 5 . 4 0  (s, l H ,  O H ) ;  4 . 6 0  

( b s ,  lH, NH); 3 . 8 0  ( s ,  3 H ,  OCH3); 3 . 6 5  ( s ,  3H, C O C H 3 ) .  MS:  

- 

d b  

m / z = 3 4 7  ( M + ) .  
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