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Bis(trifluoromethyl)-containing 1-azatricycloheptanes 
2.* Conjugated addition of O-nucleophiles to 

3-halo-7,7-bis(trifluoromethyi)- 1-azatrieycio[2.2.1.0 2,6 ] heptanes 
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6-Substituted 7-halo-3,3-bis(trifluoromethyl)-2-azabicyclo[2.2.1]heptanes were synthe- 
sized by the addition of water, alcohols, and acetic acid to 3-halo-7,7-bis(trifluoromethyl)- 
1-azatricyclo[2.2.1.02.6]heptanes in the presence of H2SO 4. 5,6-Disubstituted 3,3-bis(tri- 
fluoromethyl)-2-azabicyclo[2.2.1]heptanes were prepared by oxymercuration of 3,3-bis(tri- 
fluo romethyl)- 2-azabicyelo[2.2. I ]hept-5-ene. 

Key words: l-azatricycloheptanes, conjugated addition, rearrangements; "nonclassical 
cation"; 2-azabicycloheptanes: 2-azabicycloheptenes, oxymercuration. 

It has been shown in the previous communication l 
that halogenation of 3,3-bis(trifluoromethyl)-2-azabi- 
cyclo[2.2.1]hept-5-ene (1) under conditions of conju- 
gated reactions affords 3-anti-halo-containing l-azanor- 
tricyclanes 2 (halogen is CI, Br, or I); hydrohalogenation 
of the latter yields the corresponding 6,7-dihalo-substi- 
tuted 2-azanorbornanes 3 (Scheme 1) including those 
containing different halogen atoms. 
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The occur rence o f  the 2 --+ 3 t rans fo rmat ion  has 
been explained by the tendency of the aziridine moiety 
in 1-azanortricyclanes to undergo decyclization upon 
protonation by hydrogen halides to give the correspond- 

* For Part 1, see Ref. 1 

ing azabicyclic carbonium cation, which is stabilized by 
adding the counterion (F-, CI-,  Br-, I-). In the present 
communication, we consider the legitimacy of the hy- 
pothesis concerning the crucial role of the proton attack 
in relation to reactions of substituted l-azanortricyclanes 
2 with H20, ROH, and AcOH in the presence of 
H2SO 4. It should be noted that in the absence of H2SO4, 
1-azatricyclanes are inert with respect to the above- 
listed reagents and weak acids like acetic acid. l 

When l-azanortricyclane 2a is treated with dilute 
aqueous H2SO 4 (Scheme 2), 7-chloro-6-hydroxy- 
3,3-bis(trifluoromethyl)-2-azabicyclo[2.2.1]heptane (4) 
is formed (yield >70%). 

Scheme 2 
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Treatment of solutions of each of l-azanortricyclanes 
2a--e in MeOH with catalytic amounts of H2SO 4 (d > 
1.8) gave 7-chloro-, 7-bromo-, and 7-iodo-6-methoxy- 
3,3-bis(trifluoromethyl)-2-azabicyclo[2.2.1 ]heptanes 
5--7, respectively, in high yields (Scheme 3). 

Similarly, chloro-containing l-azanortricyctane 2a 
reacts with EtOH, 2-chloroethanol, or ethylene glycol 
in the presence of H2SO 4 to give the corresponding 
6-alkoxy-7-chloro- 3,3-bis(tri f luoromethyl)-2-azabi- 
cyclo[2.2.1]heptanes 8--10 (Scheme 4). 
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In the latter case, variation of the ratio of the reac- 
tants made it possible to obtain bis(2-azanorborn-6-yl) 
derivative 11 (Scheme 5). 

Scheme 5 
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6-Acetoxy-7-halo-substituted 2-azabicyclo[2.2. l]hep- 
tanes 12--14 were synthesized by treatment of solutions 
of 1-azanortricyelanes 2a- -e ,  respectively, in AcOH with 
concentrated H2SO 4 (Scheme 6). 

Scheme 6 
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It is noteworthy that regioisomers of compounds 13 
and 14 can be obtained. The method is based on the 
ability of 2-azanorbornene 1 to undergo oxymercuration 
according to the Hofmann- -Sand  2 reaction pat tern to 
give 6 - a c e t o x y - 5 - c h l o r o m e r c u r o -  3 ,3 -b i s ( t r i f luoro-  
methyl)-2-azabicyclo[2.2,  l ]heptane (15), which under- 
goes ha lodemercura t ion  to yield the corresponding 
6-acetoxy-5-bromo-  and 6-acetoxy-5- iodo-3,3-bis( t r i -  
f luoromethyl)-2-azabicyclo[2.2.1]heptanes 16 and 17 
(Scheme 7). 

Scheme 7 

AcO 

AcOH H20 v.....,.---- ~_~CF3 

1 5 CF3 
Aco 

~.~CF 3 
OF 3 

16, 17 

Hal = Br (16), I (17) 

The tgF N M R  spect ra  of  C-subst i tuted 2-aza-  
bicyclo[2.2.1 ]heptanes 4- -  17 exhibit characteristic sig- 
nals for the C(CF3) 2 group as two quartets at 66.0--67.2 
and 72.0--73.3 ppm with the spin-spin coupling con- 
stant 4 j  = 11 to 13 Hz. The parameters of the IH N M R  
spectra of  6,7-disubstituted 2-azanorbornanes 4- -10  and 
12--14 are listed in Table 1. 

Analysis of  the ability of  3-halo-7,7-bis(tr if luoro- 
methyl ) - l -azanor t r icyclanes  of  type 2 to add O-nucleo-  
philes in the presence of H2SO 4 made it possible to 
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Table 1. [H NMR spectra of  6,7-disubstituted 3,3-bis(trifluoromethyl)-2-azabicyclo[2.2.1]heptanes 

Hal 

CF 3 

Corn- Z Hal 8 (J/Hz) 
pound HC(1) HN HC(4) 2 HC(5) HC(6) HC(7) Z 

4 H CI 3.53 (s) 2.40 (s) 3.03 (m) 3.03 (m) 4.10 (s) 4.67 (s) 

5 Me C1 3.50 (s) 2.32 (s) 2.83 (s) 2.27 (m) 3.60 (t, 4.50 is) 
J = 6) 

6 Me Br 3.56 (s) 2.33 (s) 2.83 (s) 2.33 (m) 3.46 (m) 4.56 (s) 

7 Me I 3.50 (s) 2.30 (s) 2.82 (s) 2.27 (m) 3.58 (s) 4.45 (s) 

8 MeCH2 CI 3.57 (s) 2.27 (s) 2.97 (s) 2.33 (d, 3.77 (t, 4.55 (s) 
J = 6) J = 6) 

9 CICH.~CH 2 CI 3.43--3.76 (m) 2.40 (s) 2.90 (s) 2.38 (m) 3.83 (t, 4.53 (s) 
Y = 6 )  

10 HOCH2CH 2 CI 2.93--3.20 (m) 2.43 (s) 1.76 (m) 3.37 (t, 4.03 (s) 
J = 6 )  

12 Ac C1 3.43 (s) 2.63 (s) 2.80 (s) 2.30 (m) 4.63 (m) 4.40 (s) 

13 Ac Br 3.20 (s) 3.47 (s) 2.60 (s) t.97 (m) 4.37 (t, 4.10 (s) 
3 " = 6 )  

14 Ac I 3.62 is) 2.67 (s) 2.83 is) 2.43 (m) 4.73 ira) 4.45 (s) 

2.40 (m) 

3.30 (s) 

3.36 (s) 

3.30 (s) 

1.27 (t): 
3.53 (q, 
J = 7) 

3.43--3.76 
(m) 

2.93--3.20 
(m) 

1.97 (s) 

1.53 (s) 

2.00 (s) 

conclude that these  react ions fol low a c o m m o n  path-  
way. It can be c l a imed  that  p ro tona t ion  to give the  
a m m o n i u m  ion o f  type 18 is the pr imary  act in all these 
reactions (Scheme  8); cleavage o f  the  t h r ee -membered  
ring in ion 18 a c c o m p a n i e d  by t ransfer  of  the reaction 
site affords ca rbon ium ion 19. The  latter is stabilized 
due to the addi t ion  o f  the coun te r ion  to yield the 
corresponding C-subst i tu ted  2 - a z a n o r b o m a n e  4--14.  

This scheme is in ag reemen t  wi th  that considered 
previously I for hydroha logena t ion  o f  substituted l - aza -  
tricyclo[2.2.1.02,6]heptanes. 

Experimental 

IH and lgF N M R  spectra were recorded on a Varian EM- 
890 spectrometer (in CC14).* The chemical shifts were referred 
to SiMe4 and CFCI 3, respectively. IR spectra were measured 
on a Perkin--Elmer PE-286 spectrophotometer. 

3-Chloro-, 3-bromo-, and 3-iodo-7,7-bis(trifluoromethyt)- 
1-azatrieyclo[2.2.1.0z,6]heptanes (2a--c)  were synthesized by 
a procedure described previously. 1 

7 -Chioro-6 -hydroxy-3,3-bis (trifluoromethyl) -2-~72hicye- 
lo[2.2.1]heptane (4). Water (10 mL) and H2SO 4 (d = 1.81, 
0.5 mL) were added to a solution of compound 2a (5.0 g) in 
40 mL of MeCN. The solution was stirred for 5 h at 60-- 

* In some eases, in acetone-d 6 (specially noted). 

80 ~ and diluted with 200 mL of H20. The product was 
extracted with CH2C12 (2• 10 mL), and the extract was washed 
with 50 mL of a 10% aqueous solution of NazCO 3 and dried 
with CaCI 2. The solvent was evaporated. Repeated recrystalli- 
zation of the residue from hexane gave 3.9 g i73%) of  com- 
pound 1, m.p. 47 ~ Found (%): C, 34.18; H, 2.54; 
CI, 11.71; N, 4.91. CsHsCIF6NO. Calculated .(%): C, 33.86: 
H. 2.82; CI, 12.52; N, 4.94. 19F N M R ,  5:66.5 (q, 3 F, J = 
11.3 Hz); 72.0 (q, 3 F, J - -  11.3 Hz). IR (CC14) , v /cm-l :  
3595 (O--H); 3391 (N--H). 

7- Chloro-6-methoxy-3,3-bis(trifluoromethyt)-2-azabicye- 
Io[2.2.1]heptane (5). Sulfuric acid (d = 1.8l, 0.2 mL) was 
added to a solution of compound 2a (10 g) in 15 mL of 
MeOH. The solution was stirred for 6 h at 20 ~ neutralized 
with Na2CO3, and filtered. Tile filtrate was concentrated, and 
the residue was twice recrystallized from hexane to give 8.5 g 
(75.9%) of  compound 5, m.p. 79 ~ Found (%): C, 35.94; 
H, 3.08; CI, 11.07; N, 4.67. C_.gHIoCIF6NO. Calculated (%): 
C, 36.30; H, 3.36; CI, 11.90; N, 4.71. 19F NMR, 5:66.7 (q, 
3 F, Y = 11.3 Hz); 72.0 (q, 3 F, Y = 11.3 Hz). IR (CC14), 
v/era-l: 3390 (N--H). 

7-Bromo-6-methoxy-3,3-bis(trifluoromethyl)-2-azabicyc- 
lo[2.2.1]heptane (6). Compound 2b (2.6 g) was converted in a 
similar way into product 6 (2.2 g, 76.7%), m.p. 54 ~ (from 
hexane). Found (%): C, 31.67; H,  2.28; Br, 22.97; N, 4.10. 
CgHIoBrF6NO. Calculated (%): C, 31.58; H, 2.93; Br, 23.52; 
N, 4.09. 19F NM1L 8:66.7 (q, 3 F, J -- 11.3 Hz); 72.0 (q, 3 F, 
J = 11.3 Hz). IR (,pellets with KBr), v /cm-l :  3392 (N--H). 

7- lodo-6-methoxy-3,3-bis(trifluoromethyl)- 2-azabieye- 
lo[2.2.1]heptane (7). Compound 2c (7.8 g) was converted in a 



Bis( t r i f luoromethyl ) -conta in ing  1-azatr icycloheptanes Russ.Chem.Bull., Vol. 47, No. 1, January, 1998 137 

similar way into product 7 (4.7 g, 55.3%), m.p. 60 ~ (from 
hexane). Found (%): C, 28.04; H, 1.93; 1, 33.11; N, 3.90. 
CgHIoFrINO. Calculated (%): C, 27.76; H, 2.57; I, 32.65; 
N, 3.60. ~gF NMR, 3:67.4  (q, 3 F, ./ = 11.3 Hz); 72.7 (q, 
3 F, J = 11.3 Hz). IR (CCI4), v /cm- l :  3383 (N--H). 

7- Chloro-6-ethoxy- 3,3-bis(trifluoromethyl)-2-azabicyc- 
Io[2.2.1]heptane (g). The reaction of compound 2a (2.6 g) 
with I0 mL of EtOH carried out in a similar way gave 1.8 g 
(59%) of product 8, m.p. 44 ~ (from hexane). Found (%): 
C, 38.34; H, 3.19; CI. 11.68; N, 442. CI0HI2CIF6NO. Cal- 
culated (%): C, 38.52; H, 3.85; C1, 11.40; N, 4.49. 19F NMR, 
& 66.7 (q, 3 F, J = 11.3 Hz); 72.0 (q, 3 F, ff = 11.3 Hz). IR 
(CC14), v/era-l: 3391 (N--H) .  

7-Chloro-6- (2-chloroethoxy)-3,3-bis(trifluoromethyl)-2- 
azabicyclo[2.2.1lheptane (9). Sulfuric acid (d = 1.81, 0.5 mL) 
was added to a solution of compound 2a (6.0 g, 0.023 moo 
and 2-chloroethanol (7.5 g, 0.113 tool) in 25 mL ofdioxane. 
The mixture was refluxed for 3 h and then diluted with 
200 mL of H,O. The product was extracted with CH2CI 2 
(2x20 mL). The extract was washed with 100 mL of a 10% 
solution of Na2CO 3 and dried with CaCI 2. The subsequent 
fractional distillation gave 5.2 g of compound 9 (69%), m.p. 
86 ~ (0.5 Tort); d42~ 1.558; nD 25 1.4371. Found (%): 
C, 34.90; H, 3.01; CI, 21.03; N, 4.19. CIoHtICI2FrNO. Cal- 
culated (%): C, 34.68; H, 3.18; CI, 20.52; N, 4.04. 19F NMR, 
6:67,0 (q, 3 F, d = 11.3 Hz); 72.3 (q, 3 F, d = 11.3 Hz). IR 
(CC14), v/era-t: 3391 (N--H).  

7-Chloro- 6- (2-hydroxyethoxy)-3,3-bis(trifluoromethyl)-2- 
azabicyclo[2.2.1]heptane (10). Sulfuric acid (d = 1.81, 0.2 mL) 
was added to a solution of compound 2a (3.5 g, 0.013 tool) 
and ethylene glycol (2.5 g, 0.039 tool) in I0 mL of dioxane. 
The mixture was kept for I6 h at 20 ~ and diluted with 
150 mL of H20. The product was extracted with CH2CI 2 
(2• 10 mL). The extract was washed with 150 mL of H20 and 
with 50 mL of a 10% solution of Na2CO 3 and dried with 
CaCI 2. During the subsequent fractional distillation, the frac- 
tion boiling at 112 ~ (0.5 Tort) was collected. On standing, 
this fraction crystallized. Recrystallization from a hexane-- 
CCI 4 mixture (I : I) gave 2.3 g (53.5%) of compound 10, m.p. 
77 ~ Found (%): C, 37.59; H. 4.33; C1, 21.26; N, 4.39. 
CIoHI2CIF6NO 2. Calculated (%): C, 36.64; H, 3.66; C1, 10.86; 
N, 4.27. 19F NMR, 3:67.5 (q, 3 F, J = l l .3  Hz); 74.0 (q, 
3 F, J =  11.3 Hz). IR (pellets with KBr), v/cm-l:  3497 
(O--H); 3395 (N--H).  

Bis[7-chloro- 3,3-bis(triflunromethyl)-2-azabicye- 
Io[2.2.1]hept-6-yloxy]ethane (11). Sulfuric acid (d = 1.81, 
0.2 mL) was added to a solution of compound 2a (3.2 g, 
0.12 mol) and ethylene glycol (0.3 g, 0.005 tool) in 5 mL of 
dioxane. The mixture was refluxed for 14 h and diluted with 
100 mL of H20. The product was extracted with CH2CI 2 
(2• mL). The extract was washed with t50 mL of a 10% 
solution of Na2CO 3 and dried with CaC12. Then the extract 
was .concentrated, and the residue was twice recrystallized 
from CC14 to give 1.6 g (44.6%) of compound 11, m.p. 93 *C. 
Found (%): C, 37.70; H, 3.64; CI, 12.15; N, 4.80. 
CIsHtsCI2FI2N20 2. Calculated (%): C, 36.42; H, 3.04; 
CI, 11.97; N, 4.72. ~H N M R  (CD3COCD3), ~: 2.47 (s, 2 H, 
HC(4)); 1.83 (m, 4 H, HC(5)); 3.43 (m, 2 H, HC(6)); 4.10 
is, 2 H, HC(7)); 3.13--3.43 (group of signals, 8 H, CH2CH 2, 
HC(1), HC' ( I ) ,  NH, N "H). tgF N M R  (CD3COCD3), 6:67.7 
(q, 3 F, I = 11.3 Hz); 73.0 (q, 3 F, J = 11.3 Hz). IR (pellets 
with KBr), v /cm-l :  3384 (N--H).  

7-Chloro-3,3-bis(trifluoromethyl)-2-azabicyelo[2.2.1 ]hept- 
6-yl acetate (12). Sulfuric acid (d = 1.81, 0.2 mL) was added 
to a solution of compound 2a (5.4 g, 0.02 moo in 10 mL of 

AcOH. The solution was stirred for 2 h and diluted with 
100 mL of H20. Then the product was extracted with CH2CI 2 
(2x20 mL), and the extract was washed with 50 mL of a 10% 
solution of Na2CO 3, dried with CaCI2, and concentrated. The 
residue was recrystaUized from hexane to give 4.9 g (74%) of 
compound 12, m.p. 95 ~ Found (%): C, 36.46; H, 2.49: 
CI, 11.12; N, 4.22. CIoHIoCIFsNO 2. Calculated (%): C, 36.87: 
H, 3.07; C1, 10.91; N, 4.30. 19F NMR, 8:66.0 (q, 3 F, J = 
11.3 Hz); 72.0 (q, 3 F, J = 11.3 Hz). IR (CC14), v /cm-l :  
3393 (N--H); 1741 (C=O). 

7-Bromo-3,3-bis(trifluoromethyl)-2-azabieyelo[2.2.1 ]hept - 
6-yl acetate (13). Compound 2b (2.0 g, 0.0065 tool) was 
converted in a similar way into product 13 (1_8 g, 75.4%), m.p. 
96 ~ Found (%): C, 32.63; H, 2.19; Br, 21.81; N, 4.25. 
CIoHIoBrFrNO~. Calculated (%): C. 32.43; H, 2.70; Br, 21.62: 
N, 3.78. 19F N'MR, 8:68.3 (q, 3 F J = 11.3 Hz); 74.0 (q, 
3 F, J = 11.3 Hz). IR (CHCI3), v/era-l:  3392 (N--H);  1730 
(C=O). 

7-1odo-3,3-his(trifluoromethyl)-2-azabieyclo[2.2. l]hept-6- 
yl acetate (14). Compound 2e (2.0 g, 0.0056 mol) was con- 
vetted in a similar way into product 14 (1.6 g, 68.5%), m.p. 
87 ~ Found (%): C, 28.78; H, 2.19; I, 27.39; N, 3.36. 
CIoHjoF6INO 2. Calculated (%): C, 28.78; H, 2.40; 1, 30.43; 
N, 3.36. XgF NMR, 6:66.3 (q, 3 F, ] = 11.3 Hz); 72.0 (q, 
3 F, J = 11.3 Hz). IR (CC14), v /cm-l :  3386 (N--H):  1741 
(c=o) .  

6-Aeetoxy-5-ehloromercuro-3,3-bis(trifluoromethyl)-2- 
azabicyelo[2.2.1]heptane (!,5). A mixture of 3,3-bis(trifiuoro- 
methyl)-2-azabicycto[2.2.1]hept-5-ene (10.9 g) prepared by a 
known procedure 3 and mercuric acetate (15.0 g) in 50 mL of 
AcOH was stirred for 2 h at 20--25 ~ and for l h at 
80--85 ~ The resulting mixture was diluted with 200 mL of 
brine and stirred for 2 h. The precipitate was filtered off, 
washed with 200 mL of H20, dried a little on the filter in air, 
washed with 100 mL of CC14, and kept in vacuo (1 Tort) to 
give compound 15 (22.9 g, 92.8%), m.p. 172--174 ~ 
(decomp.). Found (%): C, 22.72; H, 1.55; N, 2.97. 
CIoH~0FrHgNO 2. Calculated (%): C, 22.77; H, 1.90; 
N, 2.66. IH NMR (CD3COCD3), 3:3.40 (s, 1 H, HC{I)); 
3.20 (s, 1 H, NH); 2.93 (s, 1 H, HC(4)); 3.0 (d, 1 H, HC(5) 
or HC(6), J = 7 Hz); 4.80 (d, 1 H, HC(6) or HC(5), J = 
7 Hz); 1.83 (s, 2 H, HC(7)); 1.83 (s, 3 H, CH3)- tgF NMR 
(CD3COCD3), 8:65.1 (q, 3 F, J = 11.3 Hz): 72.7 (q, 3 F, 
J =  11.3 Hz). 

5-Acetoxy-5-hromo-3,3-bis(trifluoromethyl)-2-azabicyc- 
Io[2.2.1]heptane (16). Bromine ( t 6  g) was added to a sus- 
pension of compound 15 (2.0 g) in 20 mL of CC14, and the 
resulting mixture was stirred for 7 h and filtered. The filtrate 
was distilled. The fraction boiling at 84--85 ~ (0.5 Tort) was 
collected; it crystallized on standing. Recrystallization from 
hexane gave 0.8 g (58%) of compound 16, m.p. 96 *C. Found 
(%): C, 32.49; H, 2.51; Br, 21.98; N, 4.05. CIoH~0BrFrNO 2, 
Calculated (%): C, 32.43; H, 2.70; Br, 21.62; N, 3.78. 
1H NMR (CD3COCD3), 8:3.13 (m, 2 H, NH, HC(I));  2.67 
(s, 1 H, HC(4)); 4.33 (m, 2 H, HC(5), HC(6)); 1.83 (s, 
2 H, HC(7)); 1.83 (s, 3 H, CH3). t9F NMR (CD3COCD3), 
8:65.0 (q, 3 F, a r = 11.3 Hz); 73.0 (q, 3 F, J = 11.3 Hz). 

6-Acetoxy-S-iodo-3,3-bis(trifluoromethyl)-2-azabicye- 
lo[2.2.1]heptane (17). Iodine (3.1 g, 12.2 retool) was added 
to a solution of compound 15 (6.4 g, 12.2 mmol) in 50 mL of 
CH2CI 2. The solution was refluxed with stirring for 5 h. Then 
the precipitate of  HgI 2 was filtered off, and the filtrate was 
washed with I00 mL of a 10% aqueous solution of KI and 
then with 100 mL of a 10% aqueous solution of Na2S203; the 
solution in CH2C12 was dried with CaCI 2. After evaporation of 
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the solvent, the residue was recrystallized from hexane to give 
4,1 g (80.9%) of compound 17, m.p. 72 ~C. Found (%): 
C, 28.97; H, 2.20; N, 3.48; I, 27.89. CIoHIoF61NO 2. Calcu- 
lated (%): C, 28.78; H, 2.40; N, 3.36; I, 30.43. IH NMR 
(CC14), 5:2.20 (s, 4 H, CH 3, NH); 2.38 (s, 2 H, HC(7)); 3.18 
(s, 1 H, HC(4)); 3.5 (s, 1 H, HC(1)); 4.53 (d, 1 H, HC(5), 
J =  6 Hz); 4.87 (d, 1 H, HC(5), a r =  6 Hz); 4.87 (d, 
I H, HC(6), J = 6 Hz). 19F NMR (CC14), 8:65.0 (q, 3 F, 
J = 11.3 Hz); 72.3 (q. 3 F, J =  11.3 Hz). IR (CC14), 
v/cm-~: 3390 (N--H),  1750 (C=O). 

References 

1. V. M. Nagaev, G. A. Sokolsky, S. S. Khokhlov, and A. F, 
Yeleyev, Izv. Akad. Nauk, Set. Khim., 1997, 1649 [Russ. 
Chem. Bull., 1997, 46, 1572 (Engl. Transl.)]. 

2. K. V. Vatsuro and G. L. Mishclaenko, Imennye reaktsii v 
ovganicheskoi khimii [Name Reactions in Organic Chemistry], 
Khimiya, Moscow, 1976, 148 (in Russian). 

3. W. Middleton and C. G. Krespan, J. Org_ Chem., 1965, 30, 
1398. 

Received May 16, 1997 


