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stirring and then the excess bromine3 was removed by distillation until a 

temperature of 100' was reached. The aqueous slurry was filtered by 

suction and the solid collected was washed trice with rater and dried at 

110' to give 120.1 g (96%) of 4-bromomethy1-2,3,5.6-tetrabroaopheno1, mp. 

181-182', 183-184'. 182'. 

'H NUB: 6 4.75 (s, 2H. C%), 6.25 (s, 1H. OH). 

RmmmMx5 

1. a. C. P. Yang and T. W. Lee. J. Appl. Polym. Sci., Accepted for 
publication. 

b. B. B. Liar and G. GPO, J. Chin. Chem. SOC., 31, 311 (1984); Chem. 
Abs., 102, 1321400 (1985). 

2. J. H. Brittain, P. B. D. do la Yare and P. A. Norman, J. Chem.  SOC., 
Perkin 11, 32 (1981). 

3. Bromine serves both as reagent and as solvent; the excess bromine may 
be recovered and reused. 

4. 5. Izara and H .  Fujii, Japan Kokai 7,137,670 (1971): Chem. Abs.. 
894410 (1972). 

Submitted by Frank W. Nuellner, Ashraf N. Abdel-Sayed and Ludwig Bauer. 
(04/07/86) 

Department of Medicinal Chemistry 
College of Pharmacy 
University of Illinois at Chicago 
Chicago, IL 60680 

James N. Shoolery 
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611 Hansen Way, Palo Alto, CA 94303 

Of the many by-products reported from reactions involving benzynes 

generated from anthranilic acids via o-carboxybenzenediazoni~ salts, few 
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have retained both nitrogen atas from the diazonium group.' The expected 

Diels-Alder ad duct^"^ from 4.5-dibenzyloxybenzyne (2) and 1-alkyl-2- 

pyridones2 were accompanied by a bright orange solid ( 5 ) .  which is also 

formed when 2-carboxy-4,5-dibenzyloxybenzenediazoniom chloride (A) is 

refluxed in tetrahydrofuran without 2-pyridones. The structure of was 

elucidated by "R (see  Experimenta1 Section). The low yield 

notwithstanding, this reaction provides a oonvenient route t o  this ~ Z O ,  

compound which might otherwise be diffioult to obtain. 

A plausible pathway to 4 involves the decomposition of 1 to the 

corresponding benzyne (21, followed by addition of to 2 to generate 

initially 3 ,  which leads to f .  

I d Cl .- 

EmmmwmL 8BcI1oN 

'H and 13C NMR spectra were determined in CDC13 on a Nicolet NIC-360 

spectrometer operating at 360 and 90.8 NEE for 'H and 13C, respectively. 
For the NOE experiments, subsaturating irradiation power was used to 
achieve frequency selectivity. Larger NOE (up to 201) are obtained with 
higher powers. The COSY spectrum was obtained on a Varian XL-400 
spectrometer at 400 MEz. 

[2-Carboxy-2'-chloro-4,4' ,5,5 '-tetra(benzy1oxy)larobenzene (4) .- A mixture 

of 2-carboxy-4.5-dibenzyloxybenzenediazoniaa chloride' (1.62 g, 4.1 uol) , 

propylene oxide (1.0 A, 15 -1) in 1,2-dichloroeth.ne (20 rL) was 

refluxed for 3 hrs. The reaction mixture was evaporated to dryness Ifl 
- VaCUO, and flash chromatographed on silica ge1.l 

provided fluffy (and highly electrostatic) orange crystals of 4 (0.14 

Elution with chloroform 
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551,  which were r e c r y s t a l l i z e d  from chloroform, mp. 238-239O. 

- Anal. Calcd f o r  C4,H33clN206: C, 71.87; H, 4.85; N,  4-09; c1, 5-17 

Pound: C, 71.718 H, 4.75: N, 4.24; C 1 ,  5.35 

The s o l i d  i s  in so lub le  i n  aqueous base,  bu t  d i s s o l v e s  i n  d i l u t e  aqueous 

a l c o h o l i c  sodium hydroxide. I R  (Nujol) :  1733 (*O),  1590 (N=N) cm-': 1 3 C  

NMB: 6 166.24 (_C%H), 135.78, 135.75, 135.64, 135.40 ( 4 - c ' ~  of 4 Ph's), 

128.64, 128.38, 128.19, 127.38, 127.18 (12 overlapping s i g n a l s ,  9- ,  r, p- 

C ' s  of 4 Ph ' s ) ,  71.28, 71.00, 70.95, 70.90 ( 4  _C%O), 153.72, 152.64, 

152.27, 148.28, 144.92, 140.77, 131.84, 120.74, 115.13, 114.84, 101.35, 

100.30 (12 remaining aromatic C's): YS (70 eV): m/e ( r e 1  i n t e n s i t y )  648 

(If+, 0.6).  258 (1). 181 (21, 105 ( l ) ,  91 (1001, 83 (21, 77 ( l ) ,  73 (1). 65 

(12 ) ,  44 (12) .  exh ib i t ed  fou r  s i n g l e t s  (2H. each) 

a t  5.10, 5.27, 5.30, 5.32 ppm which a r e  a t t r i b u t e d  t o  t h e  methylene p ro tons  

of fou r  benryloxy groups. In add i t ion  t o  a complex m u l t i p l e t  a t  7.22-7.53 

(20 HI, t h e r e  a r e  four  s i n g l e t s  ( l H ,  each) a t  7.09, 7.11, 7.63, 7.91 ppm 

The 'H "R spectrum of 

which i n d i c a t e  the presence of two p a i r s  of --hydrogens i n  two d i f f e r e n t  

t e t r a s u b s t i t u t e d  benzene r ings .  Each of t hese  four  p ro tons  was shown t o  be 

o r tho  t o  one benzyloxy group by NOE d i f f e r e n c e  spectroscopy. I r r a d i a t i o n  

of each of t h e  s i g n a l s  a t  5.19, 5.27. 5.30, and 5.32 ppm enhanced j u s t  one 

of t he  s i n g l e t s  a t  7.09, 7.11, 7.63 and 7.91 ppa, i n  thio o r d e r ,  by 13-155. 

Furthermore, long-range coupling ( through 5 bonds)4 between each of t hese  

hydrogens and the benzyloxy methylene groups could be de t ec t ed  by two-  

dimensional homonuclear s h i f t  c o r r e l a t e d  spectroscopy (COSY) ,5 which 

f u r t h e r  s u b s t a n t i a t e s  the o r i e n t a t i o n s  of these groups. 

EEmmNCm 

t Taken i n  p a r t  from the Ph. D. D i s s e r t a t i o n  (F. W. M.1, Unive r s i ty  of 
I l l i n o i s  a t  Chicago, June 1984. 

1. For except ions,  s ee  T. Yiwa, Y. I n t o ,  and T. Tamano, Tetrahedron L e t t . ,  
2743 (1968) and R. Ghosh, E. B. Sheinin,  C. L. Bell. and L. Bauer. J. 
Heterocycl ic  Chem., 12, 203 (1975). 
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2. F. W. Nuellnor, A. N. Abdel-Sayed, and L. Bauer, ibid., 22. 1055 
(1985). 

3. M. Kuzuya, A. Noguchi, S. Pamiya, and T. Okuda. Chem. Pharm. Bull. 
Japan, 33, 2313 (1985). 
( a )  A. Bax, and R. Freeman, J. Magn. b s o n . ,  e, 164 (1981). 
(b) ibid., e, 542 (1981). 4. 

5. Similar "through-space' coupling has been reported for some substituted 
anisoles, see ,  T. Schaefer, T. A. Wildman, and J. Peeling, J.  Magn. 
Reson., 36, 144 (1984) and references quoted therein. 

t tt 
Submitted b K. Yamamoto*. A Tanaka*, Y. Ichikara , S. Swaminatban , 7 7 i m W d  and G. T. Bryan +t 

+Faculty of F'hamaceutical Sciences, Josai Univorsity, 1-1 
Peyakidai, Sakado, Slitam8 350-02, JmhN 

?Department of Pharmacy, School of Medicine, Nagasaki 
University, 7-1 Sakamto Machi, Nagasaki 852, JAPAN 

ttDepartment of Human Oncology, University of Wisconsin Clinical 
Cancer Center, 600 Highland Avenue, Nadiron, WI 53792 

All biological effects of 5-nitrofuronsl a2  seem to require the 

reduction of the 5-nitro group to a metabolically roactivo int~rmediate.~ 

In the CBSO of the carcinogenic 5-nitrofurylthiaroles, the postulated 

reduction products 5-nitroso and 5-hydroxylamino dorivativos have not boon 

conclusively identified since authentic samples have not yet been 

synthesized, partly because of the extreme lability of theso interwdiates. 

Even the 2-aminofur8ns are generally unstable and undergo fission of the 

255 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


