
4 , 4 , 5 , 5 - T e t r a m e t h y l - 2 - a r y l - 2 - o x a z o l i n e s  (Va,b). A mix tu re  of 0.40 g (1.7 mmole)  of az i r id ine  IIIa in 
10 ml  of 96% sul fur ic  acid was heated a t  100 ~ fo r  15 min ,  a f t e r  which the acid was neu t ra l i zed  with aqueous 
carbonate  solutlon~ and the oxazoline was ex t rac ted  with ch lo roform.  The ex t r ac t s  were  dr ied with magnes ium 
sulfate  and vacuum evapora ted .  Recrys ta l l i za t ion  of the res idue  f rom hexane gave 0.32 g (82%) of oxazoline 
Va with nap 56.5-57 ~ IR s p e c t r u m  (CC14): 1645 and 1075 cm -1. UV s p e c t r u m ,  }'max (log ~): 248 (4.52, in 
hexane); 250 nm (4.42, in ethanol).  PMR s p e c t r u m  (CC14): 61.26 s ,  1.41 s ,  7.39 d, and 7.73 d (ff = 8.5 Hz). 
Found: C 66.0; H 7.2; N 5.8%. C13H16C1NO. Calculated: C 65.7; H 6.8; N 5.9%. 

Oxazoline Vb, with mp 83~ ~ ( f rom hexane),  was s i m i l a r l y  obtained in 90% yield. IR spec t rum (CC14): 
1645 and 1063 cm -1. UV s p e c t r u m ,  ~max (log ~): 242 (4.54, in hexane) and 239 nm (4.52, in ethanol). PMR 
spec t rum (CC14): 6 1.28 s ,  1.41 s ,  7.35, 7.58, and 7.83. Found: C 57.3; H 5.8; N 5.0%~ C13H15C12NO. Calc- 
ulated: C 57.3; H 5.6; N 5.1%. 

Aniline (an equ imola r  amount with r e s pe c t  to i socyanate  IVa) was added to the products  of photolysis  of 
azide Ia in olefin II, and the p rec ip i t a t e  was separa ted .  The highly volat i le  compounds were  removed  in the 
vacuo f rom a por t ion  of the solution containing, according  to the PMR spec t r a l  data,  1.26 mmole  of az i r id ine  
IIIa,  and 7 ml  of concent ra ted  sulfur ic  acid was added dropwise with ice cooling to the res idue.  Af ter  2 h, the 
mix tu r e  was worked up by the method desc r ibed  above to give,  a f t e r  vacuum dis t i l la t ion,  190 mg (64%) of 
oxazoline Va with mp 50-50.5 ~ and bp 92-93 ~ (10 ram).  

11 
2. 
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a n d  V .  L .  G i n e i t i t e  
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The products  of acylat ion,  b rominat ion ,  and ni trat ion of 5- and 6 -ace t amido-  and 5- and 6- 
ace toxybenzo- l , 4 -d ioxanes  were  es tabl ished.  It  is  shown on the bas is  of calculat ions by the 
se l f - cons i s t en t  field (SCF) MO LCAO method that  the di rect ions  of the e lec t rophi l ic  subst i tu-  
tion reac t ions  of these  der iva t ives  and of benzo--1,4-dioxane co r respond  to the r - e l e c t r o n  
population of the AO of the carbon a toms of the a roma t i c  r ing st ipulated by the boundary 
occupied MO. 

Substitution of ace tamido-  and acetoxybenzo--1,4-dioxanes and subsequent  r emova l  of the N- or  O-ace ty l  
subst i tuents  may  s e r v e  as a method for  the synthes is  of new amino and hydroxy der iva t ives  of this s e r i e s ,  
which a re  of i n t e r e s t  for  the p repa ra t ion  of physiologica l ly  act ive substances  [1]. However ,  this synthetic  
method has not ye t  been developed sufficiently.  

We have es tab l i shed  that  the reac t ion  of 5 -ace t amidobenzo- l , 4 -d ioxane  (i) with acety l  o r  butyryl  chlo- 
r ides  in the p r e s e n c e  of A1C13 in carbon disulfide gives  th ree  acyi  der iva t ives  (II-IV or  V-VII) ,  whereas  r e a c -  
tion in n i t robenzene  gives  p rac t i ca l l y  only i s o m e r s  III o r  VI, which a r e  the products  of t he rmodynamic  control .  
The p roduc t s  of kinetic control  (II, IV o r  V, VII) a r e  conver ted  to i s o m e r s  III o r  VI when they a r e  heated with 
A1C13 in ni t robenzene.  Addition and r e v e r s e  spli t t ing out of subst i tuents  consequently occur  at higher  ra tes  in 
the ring 6 and 8 posi t ions  than in the 7 posi t ion.  
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TABLE 2~ Calculated and Experimental  Data on the Absorption 

Corn- Cale. (within the PPP approximation) Expt. 
pound AE, eV ~ ~'max, eV ~max 

I t 

I"i 
x~x' i 
XlX" 

XXIV' 
XXIV" 

XXVIII' 
XXVIII" 

XXXI 

4,47; 5,11 ; 5 ,79 ;  6 ,05;  �9 
4,38; 4,97; 5 ,62;  5 .89 ;  6,33 
4,66; 5 ,64;  5,96; 6,09; 6,41 
4,65; 5 ,60 ;  5.72; 6,11 ; 6,36 
4,38; 4 ,92;  5 ,97;  6 ,15;  6.57 
4,39; 4 ,91;  5 ,73;  6,16; 6,51 
4,45; 4 ,89;  5 ,57;  5,96; 6,46 
4,48; 4,90; 5,51 ; 5,72; 6,38 
4,60; 5 ,58;  6 ,43;  6,56; 7,89 

0,002; 0,364; 0,507; 0,653; 0,t66 
0.022; 0,179; 0,286; 0,864; 0,455 
0,016; 0,047; 0,130;" 0,131; 0,948 
0,017; 0,038; 0,067; 0,196; 0,864 
0,074; 0,426; 0,477; 0,636; 0,555 
0,028; 0,538; 0,272; 0,354; 0,494 
0,062; 0,133; 0,049; 0,370; 0,858 
0,019; 0,227; 0,097; 0,008; 0.807 
0,023; 0,122; 1,103; 0,817; 0,160 

4,40; 5,02; 5,79; 
--*; 6,46 

4,54; --; - - ; .  
--; 6.17 

4,25; 4,92; 5.82; 
--; 6,39 

4.38; --;  5,37; 
5,64; 6.14 

4,46; 5.60; 6,20; 

2000; 8500; 26900; 
--; shoulder 

2000; --; --;  
--; 74600 

4300; 12300; 28800; 
--; shoulder 

3200; --;  shoulder. 
shoulder 35300 

2900; 6500; 40000; 

* T h e  b a n d  i s  n o t  v i s i b l e .  

T A B L E  3. R e s u l t s  of  t h e  C a l c u l a t i o n  of  t h e  S t r u c t u r e s  of  M o l e c u l e s  of  t h e  C o m p o u n d s  w i t h i n  t h e  
P P P  o r  C N D O / 2  A p p r o x i m a t i o n s  

Calculated 
characteristics 

AO w-electron 
population 
stipulated by 
thg boundary 
occupied MO 

v-Electron " 
charge on the 
atom 

Total charge or 
the atom 

Zompound 

I '  
I t '  

XlX' 
XlX" 

XXIV' 
XXIV" 

XXVlII' 
XXVlII" 

XXXI 
I' 
I" 

XIX' 
XlX" 

XXIV' 
XXIV" 

XXVIII' 
XXVIIt" 

XXXI 
XXXI 

0,409 
0,293 
0,006 
0,014 
0,034 
0,031 
0,002 
0,001 
0,020 

�9 0 , 0 3 3  

0�9 
�9 0,049 
-0.049 
- 0 , 0 8 5  

-0,049 
-0,070 
- 0,030 
-0,035 
�9 0,032 

0,162 
0,001 
0,358 
0,330 
0,331 
0,320 
0,356 
0,328 
0,304 

-- 0.030 
-0.061 
- -  0,005 
-0,014 
--0,024 
-0.025 
-0,029 
- 0 , 0 3 C  

-0,016 
-0,001 

Carbon atoms 

0,444 
0,136 
0,019 
0,015 
0,061 
0,074 
0,045 
0,053 
0,020 

�9 0,042 
�9 0,042 
-0,017 
.0,017 
-0.023 
-0,031 
.0226 
-0,036 
-0,035 
- 0,032 

I. angular 

7 8 

0,108 
0,310 
0,312 
0,317 
0,269 
0,269 
0,287 
0,292 
0,304] 
o,o02 ] 
.0 008 ! 
0,0041 
0,008! 
.0,031 : 
.0,067 
0,013 
0,05l 
-0~016 
.0,001 

I At 5-C At 8-C 

0,211 
0,496 
0,419 
0,429 
0,219 
0,205 
0,318 
0,309 
0,424 

�9 0.064 
0,034 

-0,016 
-0.007 
.0,014 
- 0 , 0 0 6  

-0,018 
-0,010 
-0,018 
-0,128 

0,029 
0,080 
0,436 
0,423 
0,430 
0,446 
0,449 
0,461 
0,424 
0,006 
0,002 
0,010 
0,007 
0,030 
0,031 
0,025 
0,026 
0,018 
0,128 

ear - 
bony1 

0,003 
0,006 
0.001 
0,001 
0,008 
0,007 
0,003 
0,003 

+0,240 
+ 0.242 
+ 0,294 
+0,294 
+ 0,235 
+0,235 
+0284 
+ 0,286 

Oxygen atoms Nitrogen 
atom or 

~arbonyl ester oxy- 
gen atom 

0,017 
0,047 
0,241 
0,238 
0,219 
0,226 
0.248 
0,255 
0,244 

+0,064 
+ 0,068 
+0,048 
+0,049 
+ 0.068 
+ 0,068 
+0,068 
+0,068 
+ 0,069 
-0,218 

0.0851 
0.331 I 
0.2071 
0.2341 
0.103 ' 
0,107 
0,167 
0,181 
0,244 

+0,046 
+ 0,058 
+0,047 
+ 0,049 
+ 0,069 
+0,072 
+ 0,068 
+0.07I 
+ 0,069 
--0,218. 

0,237 
0,135 
0,001 
0,00 l 
0,140 
0,140 
0,035 
0,032 

- 0,486 
--0,496 
--0,424 
- -  0 , 4 2 6  

--0,489 
- -  0,488 
--0,416 
-0,419 

0,284 
0,166 
0,001 
0,001 
0,179 
0,175 
0,093 
0,086 

+0,31 l 
+0,316 
+0,137 
+0,138 
+ o,325 
+ 0,323 
+0,177 
+0,177 

S u b s t i t u t e d  p y r o c a t e c h i n s  X X X I I  a n d  X X X I I I ,  w h i c h  a r e  e v i d e n t l y  f o r m e d  b y  d e a l k y l a t i o n  of  IV a n d  V I I ,  

w e r e  a l s o  i s o l a t e d  a m o n g  t h e  p r o d u c t s  of  a c y l a t i o n  of  I i n  c a r b o n  d i s u l f i d e .  A m i x t u r e  o f . I V  a n d  X w a s  o b t a i n e d  

b y  a l k y l a t i o n  of  d e r i v a t i v e  X X X I I  w i t h  1 , 2 - d i b r o m o e t h a n e .  

C o m p o u n d s  I I - I V  a r e  h y d r o l y z e d  b y  h y d r o c h l o r i c  a c i d  t o  a m i n e s  V I I I - X .  T h e  l a t t e r  a r e  c o n v e r t e d  t h r o u g h  

t h e i r  d i a z o n i u m  s a l t s  to  h y d r o x y  d e r i v a t i v e s  X I - X I I I .  I s o m e r s  XI a n d  XIII  a r e  k n o w n  [2],  a n d  t h e  XII  s t r u c t u r e  

w a s  t h e r e f o r e  a s s i g n e d  t o  t h e  t h e i r  i s o m e r .  T h e  s t r u c t u r e s  of  b u t y r y l  d e r i v a t i v e s  V - V I I I  a n d  X X X I I I  w e r e  

e s t a b l i s h e d  b y  c o m p a r i s o n  of  t h e i r  UV a n d  P M R  s p e c t r a  w i t h  t h e  s p e c t r a  of  t h e  a c e t y l  a n a l o g s .  

R 3 R 

R t H O  

R ' N H C O C H  l 

t - X X X !  XX XII ,  X X X l l l  

I R=NHCOCH3, RX=R2=R3=H; II R=NHCOCH3, Rt=COCH3, R2=R3=H; III 
R=NHCOCH3, RI=RS=H, R~=COCH~; IV R=NHCOCH~, R'=R2=H, R3=COCH3; V 
R=NHCOCHa, RI=COC3Hv, R2=R3=H; VI R=NHCOCH3, Ri=R3=H, R2=COC3H?; VII 
R=NHCOCH3, RI=R2=H, Ra=COC3Hr; VIII R=NH2, RI=COCHa, R2=R3=H; IX 
R=NH2, R1=Ra=H, R2=COCH3; X R=NH~, Rt=R~=H, R3=COCHs; XI R=OH, 
Rt=COCHa, R2=RS=H; XlI R=OH, R'=Ra=H, Re=COCH3; XIII R=OH, RI=R~=H, 
Ra=COCHa; XIV R=NHCOCH3, R'=R2=H, R3=Br; XV R=NHz Rt=R~=H, RS=Br; 
XVl R=OH, R~=R2=H, Ra=Br; XVlI R=NHCOCH3, RI=NO2, R2=R~=H; XVlII 
R=NHCOCHs, RI=R3=H, R2=NO2; XIX R=OCOCH3, RI=R~=Ra=H; XX R=OCOCH3, 
Rl=Br, R2=R3=H; XXI R=OCOCHs, RI=R2=H, R3=Br; XXII R=OCOCHs, Rl=NOz 
R2=R3=H; XXIII R=OCOCHs, RI=R3=H, R2=NO2; XXIV R=R2=R3=H, RI=NHCOCHs; 
XXV R=R3~H, RI=NHCOCH3, R2=COCHs; XXVI R=Ra=H; RI=NHCOCH3, R2=Br; 
XXVII R=RS=H, RI=NHCOCH3, R~=NO2; XXVIII R=R2=R3=H, RI=OCOCHs; XXIX 
R=Ra=H, R~=OCOCH3, Ri=Br; XXX R=RS=H, R'=OCOCH~, R~=NO2; XXXI 

R=R'=R2=R3=H; XXXII R=COCH3; XXXIII R=COCsH7 375 



The reac t ion  of I with b romine  in CC14 gives only XIV, which is hydrolyzable  to amine XV. The l a t t e r  
is conver ted  through i ts  diazonium sal t  to hydroxy der ivat ive  XVI, methylat ion of which leads to the known 

5 - b r o m o -  8- methoxybenzo-  1,4- dioxane [3]. 

A mix tu re  of i s o m e r s  XVII and XVIII in a rat io  of 1:5, whlch have been synthes ized by other  methods 
[4, 5], is  f o rmed  in the n i t ra t ion of I with acety l  n i t ra te  in acet ic  anhydride.  

The brominat ion  and ni t ra t ion of 5 -ace toxybenzo- l ,4 -d ioxane  (XIX) a r e  descr ibed  in [6]. We obtained 
m o r e  specif ic  informat ion  to the effect  that  i s o m e r s  XX and XXI a re  fo rmed  in a ra t io  of 5.4:1 in brominat ion  
and i s o m e r s  XXII and XXIII a r e  fo rmed  in a ra t io  of 3.7:1 in nitration.  

The brominat ion  and ni t ra t ion of XXIV and XXVIII give 7-subst i tu ted der iva t ives  XXVI, XXVII and XXIX, 
XXX, and the amoun t s  of the o ther  i s o m e r s  do not exceed 3% of the amount of the pr inc ipa l  reac t ion  product .  

The reac t ion  of XXIV with acetyl  chloride in the p r e s e n c e  of AIC13 in carbon disulfide gives XXV, whereas  
the reac t ion  in n i t robenzene gives a complex  mix tu re  of substances  containing a smal l  amount of this der ivat ive .  

Compounds XXVI and XXVII h a v e b e e n d e s c r i b e d [ 4 ,  7]. The s t ruc tu re s  of der iva t ives  XXV, XXIX, and 
XXX a re  conf i rmed by the p r e s e n c e  in the i r  PMR spec t r a  of two unsplit  s inglets  of a roma t i c  pro tons  (Table 1). 

In o rde r  to a s c e r t a i n  the reasons  for  the obse rved  orientat ion of the subst i tuents  we calculated the 
e lec t ron ic  s t r uc tu r e s  of the molecu les  of I,  XIX, XXIV, and XXVIII by the se l f - cons i s t en t  field (SCF) MO LCAO 
method within the P a r i s e r -  P a r r -  Pople (PPP) ~ - e l e c t r o n  approximat ion and of the benzo-  1,4-dioxane (XXXI) 
molecule  with al lowance a lso  for  all  of the valence e lec t rons  [complete neglect  of different ial  over lap 
(CNDO/2)]. Data on the geom e t ry  of the molecules  of the benzo- l ,4 -d ioxane  s e r i e s  a r e  not avai lable ,  and the 
ave rage  bond lengths and valence  angles were  the re fo re ,  adopted [8]. The or ientat ion of the acetamido and 
acetoxy subst i tuents  (in the f o r m  of planes) was examined in two conformat ions:  with the CO group directed 
to the a r o m a t i c  r ing side (I,, XIX',  XXIV', and XXVIII') and to the he te ro r ing  side~ ( I " ,  XIX",  XXIV",  and 
XXVm"). 

According to the NMR spec t r a l  data,  XXXI exis ts  in a ha l f - cha i r  conformat ion [9], and we adopted the 
s ame  conformat ion for  i ts  6-subs t i tu ted  der iva t ives  (XXIV, XXVIII). The angles of rotat ion of the oxygen 
a toms  in the 1 and 4 posi t ions  of the he te ro r ing  about the C A r - O  bond (~1 = ~2 = 23~ for  the ha l f - cha i r  con- 
formation) were  calculated f r o m  a CNDO/2 p r o g r a m .  The angles of rotat ion of the n i t rogen atom in XXIV of 
the e s t e r  oxygen a tom in X~u  (~3) a r e  ze ro  degrees .  

The calculated (PPP method) energ ies  of the e lec t ronic  t rans i t ions  (AE) and the osc i l l a to r  forces  (f) of 
XXIV, XXVIII, and XXXI a re  in a g r e e m e n t  with the exper imenta l ly  de te rmined  kmax and emax values of the 
absorp t ionbands  (Table 2). 

Agreemen t  between the calculated and exper imen ta l  cha r ac t e r i s t i c s  of the UV spec t r a  of I and XIX is  
o b s e r v e d a t  ~1, ~2, and ~o 3 angles of, r e spec t ive ly ,  30, 40, and 20, and 43.5, 43.5, and 70 ~ This  indicates  the 
exis tence  of I in a d i s tor ted  boat conformat ion  (the 1-O, 2 -C,  and 3-C a toms of the he te ro r ing  a re  coplanar  
wtth the angular  carbon a tom adjacent  to t h e 4 - O  a tom,  and the l a t t e r  and a second angular  C atom a re  found 
under  and above the plane) ,  whereas  XIX exis t  in boat conformation.  Because  of the low degree  of in format ive  
c h a r a c t e r  of the UV s p e c t r u m ,  the ~i angles of XIX were  es tab l i shed  only approximate ly .  The reason  for  the 
sma l l  ~3 angle in the I molecule  as compared  with XIX may  be the re la t ive ly  la rge  pos i t ive  charge  on the 
ni t rogen a tom (Table 3), which reduces  i ts  van der  Waals rad ius ,  and also the g r e a t e r  length of the CAr-N 
bond as compa red  with the C A r - N  bond as compared  with the C A r - - O  bond. 

The data f rom the calculat ions (Table 3) show that  the direct ions of the e lect rophi l ic  substi tut ion r e a c -  
tions of I ,  XIX, XXIV, and XXVIII a r e  not de te rmined  by the charges  on the carbon a toms  of the a roma t i c  r ing 
but by the 7r-electron population of the a tomic  orb i ta l s  of these  a toms st ipulated by the boundary occupied 
m o l e c u l a r  orbi tal .  The l a t t e r  fac tor  is cons idered  to be the deciding f ac to r  when the cha rges  on the a toms  
a r e  sma l l  [10]. The s ame  also holds t rue  for  XXXI, since 6-subst i tu ted  der iva t ives  a r e  fo rmed  in its sub-  
sti tution reac t ions  [1]. Another  fac tor  that  h inders  substi tution of benzo- l , 4 -d ioxane  der iva t ives  in the 5 and 8 
posi t ions  may  be the n e c e s s i t y  fo r  an i nc r ea s e  in angles ~l and ~P2 on convers ion  of the molecu les  of the r e -  
action p roduc t s  to conformat ions  of the boat  type f r o m  hal f -chain  conformat ions .  The incorpora t ion  of a 
b romo  subst i tuent  only in the 8 posi t ion of the r ing of I can be explained by s t e r i c  h indrance of the 6 posi t ion.  
The i nc rea sed  sensi t iv i ty  of b romine  as a reagent  to s t e r i c  effects  has  been noted [11]. The 6 posi t ion in the 
XIX molecule  is  p robab ly  hindered by the 5-subst i tuent  to a l e s s e r  degree .  The poss ib le  r ea son  for  the p r i -  
m a r y  fo rma t ion  of 6 - subs t i t u t edde r iva t i ve s  in the ni t ra t ion of I and XIX is  the abili ty of ni t ra t ing agents  to add 
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f i r s t  to the acetamido or  acetoxy groups and only subsequently to migra te  to the c losest  r ing position [11] 
(conformations I ~ and XIXT). The s imi la r  formation of 7-substi tuted derivatives may be the contribution of 
the less likely I "  and XIX" conformations.  

In the calculations within the P P P  approximation hyperconjugation effects were not taken into account,  
the p a r a m e t e r s  in [12] were adopted, and the flCAr_ N and flCO-N resonance integrals  were -2.82 and -3.03 eV. 
The ~i angles were determined m o r e  p rec i se ly  by multiplication of the resonance integrals  by cos r i. The 
pa rame te r s  in [13] were adopted for the calculations within the CNDO/2 approximation. 

E X P E R I M E N T A L  

The UV spect ra  of ethanol solutions of the compounds were recorded with Spektromom 202 (Table 1) or  ' 
SF-16 (Table 2) spectrophotometers~ The IR spec t ra  of minera l  oil suspensions of the compounds were r e -  
e o r d e d w i t h a U R - 2 0  spec t romete r .  The PMR spect ra  of CF3COOH solutions were recorded  with a BS 487C 
spec t romete r  (80 MHz) with hexamethyldisi loxane as the internal standard= The i somer  rat ios were deter -  
mined with an LKhM-8MD chromatograph with a 3-m long column; the s ta t ionary phase was 9% silicone rubber  
on Chromosorb  W-AW, the c a r r i e r  gas was hel ium, and the column tempera ture  was 200-250 ~ 

Acylation. A) A 24-g (0.18 mole) sample of anhydrous AIC13 was added at 5" to a solution of 9.7 g (0.05 
mole) of I [14] and 0.15 mole of aeetyl or  butyryl  chloride in 40 ml of CS2, and the mixture was s t i r red  and 
refluxed for 6 h, af ter  which it was poured over  ice~ The precipi ta te  was removed by fil tration to give 1.1 g 
(11%) of XXXII o r  1.6 g (14%) of XXXIII. The fi l t rate was extracted with CHCI~, and the ext rac t  was concen-  
t ra ted( the  rat io of i somers  II, III, and IV was 1:1~ and the rat io of i somers  V, VI, and VH was 1:5.3.8.4) 
and passed  through activity II A1203 [elution with benzene -ace tone  (2;1)]. The solvent was removed f rom the 
fract ion with Rf 0.3-0.6 by distillation, and the residue was crysta l l ized.  The acetyl derivatives were c rys ta l -  
lized f rom ethyl acetate to give 1.6 g (13%) of i s o m e r  II. The fi l trate was evaporated,  and the residue was 
c rys ta l l ized  f rom benzene to give 4.6 g (38%) of i somer  III. The butyryl  derivative was crys ta l l ized  f rom 
dipropyl e ther  to give, initially, 3.2 g (24%) of i somer  VII and, subsequently, 2.1 g (16%) of i somer  VI. The 
fi l t rate was evaporated,  and the residue was recrys ta l l i zed  f rom hexane to give 0.3 g (2%) of i somer  V. Com- 
pound XXIV was acetylated s imi la r ly ,  and XXV was obtained in 85% yield. 

B) Acylation in nitrobenzene was ca r r i ed  out at 60 ~ for  6 h, and the products  were isolated as in method 
A. Compounds III, IV, VI, and XXV were obtained in 56, 4, 58, and 8% yields,  respect ively.  

Isomeriza t ion of II andIV.  A solution of 0.35 g (1.5 mmole) of II or  IV, 0.63 g (5 mmole) of anhydrous 
Ale13, and 0.23 g (3 mmole) of acetyl chloride in 4 ml of nitrobenzene was saturated with HC1, af ter  which it 
was s t i r r ed  at 50 ~ for  6 h. It was then poured over  ice,  and the aqueous mixture was extracted with CHC13. 
The ext rac t  was investigated with a chromatograph.  A mixture of i somers  II with III (1:1) was obtained f rom 
II, and a mixture of III with IV (1:10) was obtained f rom IV. 

Alkylation of XXXII. A 19.5-g (0.1 mole) sample of dibromoethane was added at 50 ~ to a mixture of 
4 g (0.02 mole) of XXXII, 3 g (0.03 mole) of K2CO3, and 40 ml of ethylene glycol,  af ter  which 5 g (0.05 mole) 
of K2CO 3 was added at 130 ~ and the mixture  was refluxed for 2 h. It was thenpoured into water ,  and the aqueous 
mixture was extracted with CHC13. The solvent was removed by distillation, and the result ing 3.9 g of a mix-  
ture of IV and X was hydrolyzed with HC1. The mixture was made alkaline and worked up to give 2.2 g (60% 
of X~ 

Hydrolysis  of II-IV. A 0.015-mole sample of II-IV was refluxed with 70 ml of dilute HC1 (1:1), af ter  
which the mixture was made alkaline. Amines VIII-X were obtained in ~ 90% yields.  Compound XIV was 
s imi lar ly  hydrolyzed,  and XV was obtained in 93% yield. 

Synthesis of XI-XIII, A solution of 0.9 g (0.013 mole) of NaNO 2 in 2 ml of water  was added at 0 ~ to a 
solution of 0.013 mole of VIII-X in 8 ml  of dilute HC1 (1:1). After  30 rain, a solution of 2.1 g (0.013 mole) of 
NaBF 4 in 5 ml of water  was added, and the mixture was s t i r r ed  at 0 ~ for  1 h. The precipi ta ted diazonium 
te t ra f luorobora tes  were removed by fil tration. The crude compounds were obtained in 80-90% yields,  and 
their  IR spec t ra  contained bands at 1075 (B-F) and 2250 cm -1 (C = N). A 3.4--mmole sample of the t e t ra f luoro-  
bora te  and 0.47 g (3.4 mmole) of Cu20 were  added to a solution of 216 g (0.9 mole) of Cu(NO3) 2 in 360 ml 
of water ,  and the mixture  was s t i r r ed  at 20 ~ until nitrogen evolution ceased. It was extracted with CHC13, and 
the extract  was washed with 0.5% NaOH solution. The alkaline layer  was acidified with HC1 and extracted with 
CH2C12. The CH2C12 was removed by distillation. Workup gave 0.5 g (76%) of XI, 0.48 g (73%) of XII, and 0.55 
g (80%) of XIII. Compound XV was converted to XVI by a s imi lar  method, and the crude product  was obtained 
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in 64% yield [6]. A mix tu re  of 0.5 g (2 mmole)  of XVI, 0.38 g (3 mmole)  of dimethyl  sulfate ,  0.12 g (3 mmole)  
of NaOH, and 2 ml  of wa te r  was ref luxed fo r  5 h, a f t e r  which it was worked  up to give 0.37 g (70%) of the 
methyl  e s t e r  [3]. 

Brominat ion.  Brominat ion  was c a r r i e d  out in CC14 with an equ imolar  amount of b romine  at 10 ~ (I and 
XXIV [15]) o r  55 ~ (XIX [2] and XXVIH [16])o Compounds XIV, XXVI, and XXIX were  obtained in 86, 91, and 
95% yie lds ,  and a mix tu re  of XX and XXI was obtained in 82% yield. 

Nitrat ion.  A mix tu re  of 14 ml  of acet ic  anhydride and 0.55 ml  (15 mmole)  of 99% HNO 3 was mainta ined 
at  25 ~ fo r  30 rain,  a f t e r  which i t  was added dropwise  at 0 ~ to a solution of 1.93 g (10 mmole)  of I in 10 ml  of 
acet ic  anhydride,  and the mix tu re  was s t i r r e d  at  0 ~ for  3 h. It  was then poured  into wate r ,  and the aqueous 
mix tu re  was s t i r r e d  at  40 ~ for  20 rain. I t  was then f i l te red  to give 2~ g (86%) of a mix tu re  of ni t ro de r iva t ives ,  
which was ref luxed with 10 ml  of ethanol to dissolve i s o m e r  XVII [1.1 g (54%7]. Crys ta l l iza t ion  of the res idue  
f r o m  acetone gave 0.2 g (10%) of i s o m e r  XVIIL Compound XXIV was n i t ra ted  s i m i l a r l y ,  and XXVII was ob- 
tained in 91% yield.  Compounds XIX and XXVIII were  n i t ra ted  at 10 ~ and a mix tu re  of i s o m e r s  XXII and XXIII 
was obtained in 93~ yield; XXX was obtained in 88% yield.  

The c h a r a c t e r i s t i c s  of the compounds that  were  synthesized fo r  the f i r s t  t ime a re  p re sen ted  in Table 1. 
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