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Abstract--A novel N-diphenylphosphinoyltroponimine (5), which 

is highly polarized and has a low lying LUMO, w a s  prepared. 

The attempted react ion of 5 with enola te  ions and enamines 

derived from cyclic ketones gave 1-azaazulene derivat ives,  

a lbe i t  in low yields. 

2,4,6€ycloheptatrien-1-imines (troponimines) (1) possess d ipolar  p rope r t i e s  due t o  t h e  

c o n t r i b u t i o n  of  617 e l e c t r o n i c  a r o m a t i c  s t r u c t u r e s  a s  i n  t h e  c a s e  o f  2,4,6- 

cycloheptatrien-1-one (tropone) (Z) . '  Although troponimines a r e  known t o  r eac t  with 

e l e c t r o n - d e f i c i e n t  a c e t y l e n e 2  and heterocumulenes as  877 ~ o m p o n e n t , ~  no react ion of 

them with electron-rich olefins l i ke  enamines has been repor ted .  Previously,  we have 

demonstrated t h e  simple preparat ion of (vinylimino)phosphoranes (3),a which were found 

t o  r eac t  with ac t iva ted  tropones5 and t h e i r  vinyloguesB in  an enamine-type a lkyla t ion  

fo l lowed by  i n t r a m o l e c u l a r  a z a - W i t t i g  r e a c t i o n  t o  p r o v i d e  n o v e l  r o u t e  t o  1- 

a z a a z u l e n e s  and  t h e i r  v inylogues .  The azaa l ly l  anions (4), which a r e  conveniently 

derived from t h e  corresponding imines7 by base treatment,e a r e  a l so  shown t o  give 

1 : X = N R ; 2 : X = O  3 

Scheme 1. 
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1-azaazulenes in a similar f a s h i ~ n . ~  Since 1-azidocycloalkeneslD and diphenylphos- 

phinoylazaallyl  anion^^'^ derived from imines of the  corresponding cyclic ketones a re  

not readily available, those methodologies a r e  not  convenient ly  appl icable  t o  t h e  

preparation of 2,3-ring-annulated 1-azaazulenes. In connection with the  studies, we 

have embarked on the  exploration of methodology synthesizing versati le 1-azaazulene 

d e r i v a t i v e s .  I n  t h i s  p a p e r ,  we h a v e  s t u d i e d  a n o v e l  p r e p a r a t i o n  of N- 

diphenylphosphinoyltroponimine (5) and its reaction with enolate ions (14a-d) as well 

a s  enamines (15a-d) t o  give 1-azaazulene der iva t ives ,  a l b e i t  in  low yields.  The 

resul ts  a r e  described here. 

According t o  the  reported procedure,' the  novel imine (5) was prepared a s  follows: 

the  reaction of readily available 3,5-cycloheptadienone oxime (6) with chlorodiphenyl- 

phosphine in  t h e  presence of t r ie thylamine at  -40 OC - 0 OC a f f o r d e d  N-(1,3,5- 

cycloheptatrienyl)diphenylphosphinarnide (a) ,  which probably a r o s e  from hydrogen 

migration of 7. The compound (8) was then dehydrogenated by MnO, a t  room tempera- 

t u r e  t o  give 5 (Scheme 2). Attempted reaction of tropone oxime with chlorodiphenyl- 

phosphine under similar conditions, however, afforded no 5 except f o r  t a r r y  materials. 

The compounds (8) and (5) a re  new and the  s t ruc tu res  were unequivocally assigned on 

the  basis of the  physical data. The Scheme 3 presents LUMO, HOMO energies and coef- 

f icients a s  well a s  charge densities of 5 a s  obtained by the  MNDO method." The cal- 

culations suggest tha t  LUMO and HOMO energies of 5 a r e  sl ightly lower than those of 

tropone(2) (LUMO: 4.82; HOMO: -9.3), and the coefficients of 5 a r e  similar t o  those of 2. 

The high charge density on the  nitrogen atom of 5 suggests a highly polarized nature 

of 5. Thus the  reactivity of 5 seemed t o  be similar t o  those of 2. The reaction of 5 

with excess amount of benzenesulfonyl isocyanate (9) proceeded slowly t o  give 13,5'.13 

in addition t o  the  s tar t ing material 5 (Scheme 3). The compound (13) has been 

N-POPh2 HN-POPh2 Mn02 
CIPPh2 I NEt3 

c - r m e m e r r  I I 6 - 5  

6 

Scheme 2. 
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o b t a i n e d  by t h e  r e a c t i o n  of t r o p o n e  (2) o r  N-methoxytroponimine with 9.3'.11 The 

react ion is considered t o  proceed through a nucleophilic a t t a c k  of t h e  ni trogen atom 

of 5 t o  the  cen t r a l  carbon atom of 9 t o  give an intermediate(l0):' which then cyclize 

t o  give 11. The hydrogen migration i n  11 o r  d i r ec t  formation of 1,8-adduct from 10, 

and  subsequen t  e l iminat ion  of d iphenylphosphinoyl  isocyanate gives 12. The com- 

pound 12 r eac t s  f u r t h e r  with 9 t o  give 13. 

.09 .40 -.44 
NPOPhZ NPOPh, NPOPh, 

.,o -.42G0:;: 
-.I6 -.29 -.05 
-.50 .40 .38 -42 -.02 -.07 

LUMO -0.94 HOMO -9.1 5 charge 

Energy levels and coefficients of MO and charge densities of 5 

S02Ph 
12 13 

Scheme 3. 

Tropone  (2) unde rgoes  r e a c t i o n  w i t h  e n o l a t e  ions '3 a n d  e n a r n i n e ~ ' ~  t o  g ive  2- 

s u b s t i t u t e d  3 ,5-cycloheptadienones  and formal [8 t 21-cycloadducts ,  respectively. 

Thus we studied the  reac t ion  of 5 with enola te  ions. The genera l  procedure f o r  t h e  

r e a c t i o n  of 5 with e n o l a t e  i ons ,  which a r e  generated from t h e  corresponding cyclic 

ketones and acetophenone, is as follows (Scheme 4) :  a f t e r  e n o l a t e  ions  (14a-d) were 

generated by treatment  of t h e  corresponding ketones with LiN(SiMes)= in THF at -78 OC 

f o r  30 min, 5 w a s  added t o  t h e  so lu t ion  and, a f t e r  s t i r r i n g  under refluxing, ca ta ly t ic  

amount of 10% Pd/C w a s  a d d e d  t o  t h e  reac t ion  mixture, and  t h e  mixture w a s  fu r the r  

heated under refluxing f o r  t h e  periods indicated in Table 1. The react ion conditions 
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and t h e  y i e l d s  of t h e  p r o d u c t s  a r e  summarized i n  Table 1 (Entr ies  1-4). The com- 

pounds (14a,b,c) reacted with 5 t o  give 1-azaazulene der iva t ives  (16a,b,c) i n  low yields, 

r e s p e c t i v e l y  ( E n t r i e s  1-3). However, t h e  e n o l a t e  i o n  (14d)  g e n e r a t e d  f r o m  

cyclohexanone  gave  no  p r o d u c t  e x c e p t  f o r  t a r r y  m a t e r i a l s  ( E n t r y  4). Thus no 

genera l i ty  of t h e  reac t ion  of 5 with enola te  ions has been observed. The compounds 

and  ( 1 6 ~ ) ~ '  a r e  known and t h e  s t r u c t u r e s  were assigned on t h e  basis  of t h e  

comparison of t h e  physical d a t a  with those  repor ted  in  t h e  l i t e r a tu re s .  The s p e c t r a l  

d a t a  f o r  16b were s a t i s f a c t o r y  f o r  its s t r u c t u r e .  Furthermore, compound (16b) w a s  

d e h y d r o g e n a t e d  b y  D D Q  i n  b e n z e n e  u n d e r  r e f l u x i n g  t o  g i v e  b e n z o [ e ] -  

cyclohept[blindole (17)15 in  29"k yield. Thus t h e  s t r u c t u r e  of 16b w a s  unequivocally 

assessed. 

The pos tu la ted  pathways f o r  t h e  formation of 16a-c a r e  d e p i c t e d  a l s o  i n  Scheme 4. 

The enolate-addition onto  C-2 of 5 gives t h e  intermediate (19). The following in t r a -  

molecular aza-Wittig r e a c t i ~ n ~ . ~ " , ~  g i v e s  21a-c, dehydrogena t ion  of which i n  t h e  

presence of 10% Pd/C gives 16a-c 

II 
R1 5 ,+2 - 21$Li+ - 
R heat 

Scheme 4. 21 a-c 16a-c 
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Table 1. The react ion of 5 with enola te  ions (14a-d) and enamines (15a-dl. 

Molar r a t io  of Reaction condit ions 

Entry Compd 5/14 o r  5/15 Solvent TimeS/h Timeb/h Product Yield/% 

THF 

THF 

THF 

THF 

CH,CN 

CHJCN 

P hH 

P hH 

16a 

16n 

16c 

none 

18a 

18b 

none 

18d 

a. Heated under ref lux.  b. Heated under r e f lux  a f t e r  t he  addition of 10% Pd/C. 

Scheme 5. 
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Thermal reac t ions  of 5 with enamines (15a-d) i n  t h e  presence of 10% Pd/C were car r ied  

ou t  t o  give 2,3-ring-annulated 1-azaazulenes (18a,b) and ( l ad )  (Scheme 5). The reac- 

t i on  does no t  seem t o  be general,  and 1-(N-pyrrolidiny1)cyclopentene (15c) gave only 

t a r r y  materials.  The reac t ion  condi t ions  a n d  t h e  y i e l d s  of t h e  p r o d u c t s  a r e  a l s o  

summarized in  Table 1 (Entr ies  5-8). The s t r u c t u r e  of 18d w a s  unequivocally assigned 

on t h e  basis  of t h e  comparison of t h e  physical d a t a  with those  r epor t ed  p r e v i o ~ s l y . ~  

On t h e  b a s i s  of  t h e  p r o t o n  assignment of  IH-nmr s p e c t r a  and p i c ra t e  formation, as 

well as on consideration of t h e  s t r u c t u r a l  r e l a t i o n  wi th  s t a r t i n g  m a t e r i a l s  (15a,b), 

new compounds (18a) and (18b) were assigned f o r  2,3-ring-annulated 1-azaazulenes. 

The reac t ion  seems t o  follow t h e  pathways depicted in Scheme 5. The enamine alkyla-  

t i on  process  onto C-2 of 5 gives t h e  intermediates (22a,b,d), cycl izat ion of which gives 

(23a.b.d). Then t h e  elimination of diphenylphosphinamide in  23a.b.d would occur t o  

give 24a,b.d, which a r e  dehydrogenated with 10% Pd/C t o  give 1-azaazulene der iva t ives  

(18a,b,d). One may consider t h a t  t h e  remarkable d i f ference  between 15a.b.d and five- 

membered r ing  of 15c in t h e  reac t ions  is due t o  a r ing  s i ze  e f f ec t  depending on t h e  

r ing s t r a i n  of t h e  cycl izat ion process from 22 t o  23, unlike in t h e  case of t h e  aza- 

Wittig reac t ion  of 19a leading t o  21a in  Scheme 4. However, t h i s  is unclear  here. 

In summary, t ropone  (2) undergoes reac t ion  with enola te  ions" and enamines.14 A s  in 

t h e  cases  of t ropone  ( Z ) ,  t he  low ly ing  LUMO o r  highly polar ized  n a t u r e  of 5 (Scheme 

3) seemed t o  cause a preferable  r eac t iv i ty  toward eno la t e  ionsx3 and/or  enamines" t o  

g ive  1 -azaazu lene  r i n g  system. Unexpectedly ,  1-azaazulenes  a r e  obtained in  low 

yields, and t h u s  no g e n e r a l i t y  of t h e  r e a c t i o n  has  been  c l a r i f i e d  he re .  F u r t h e r  

s e a r c h  f o r  methodology s y n t h e s i z i n g  v e r s a t i l e  1-azaazulene  d e r i v a t i v e s  by using 

troponimines a r e  now underway. 

EXPERIMENTAL 

IH- and '3C-nmr were recorded on a Hitachi R-90H, a JEOL EX270, a JEOL JNM-GSX400, 

and a GE-Omega 500 spectrophotometers i n  CDCls, and chemical s h i f t s  were given in  ppm 

( 6 )  r e l a t ive  t o  t h e  in t e rna l  SiMe, s tandard .  I r  s p e c t r a  were recorded on a Shimadzu 

IR-400 Spectrometer. Mass s p e c t r a l  s tud ie s  and high resolut ion m a s s  s p e c t r a l  s tudies  
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were conducted by using a ~himadzu GCMS QP-1000 and a JEOL JMS-DX300 spectrometers. 

Mps were recorded on a Yamato mp-21 apparatus and a r e  uncorrected. A l l  t h e  reac- 

t ions  were carried out  under dry  nitrogen atmosphere. 

P r e p a r a t i o n  o f  3 . 5 - c y c l o h e p t a d i e n o n e  o x i m e  ( 6 ) .  A s o l u t i o n  o f  3 ,5-  

cycloheptadienone" (791 mg, 7.32 mmol), hydroxylamine hydrochlor ide  (993 mg, 14.2 

mmol), and sodium aceta te  (1.19 g, 14.5 mmol) in EtOH (30 m l )  w a s  hea ted  under  r e f l u x  

f o r  10 min. Af te r  evaporat ion of t h e  solvent, t h e  residual oi ly materials were ex- 

t r ac ted  with CHzClz and  t h e  e x t r a c t  was d r i ed  o v e r  Na,S04. Evaporat ion of  t h e  

CHKL afforded 6 (783 mg, 87%): unstable oil ,  IH-nmr (90 MHz) 6 3.15 (2H, d, JX.8  Hz, H-2 

o r  7), 3.26 (2H, d, JX.4 Hz, H-2 o r  7), 5.55-6.35 (4H, m, H-3, 4, 5, and 6), 8.50 (lH, broad s, 

OH); '"C-nmr (67 MHz) 6 28.8, 35.2, 127.1, 127.4, 127.5, 128.0, 162.7; ir (CHC1,) 1670, 1610, 

and 1408 cm-'; m s  (m/z) 123 (MC, 65%), 109 (100%). High resolution m s  Calcd f o r  C7HeNO: 

123.0685. Found: 123.0681. 

P repara t ion  of N-(1.3.5-cycloheptatrienyl)diphenylphospde (8). To a s t i r r e d  

solution of 6 (278 mg, 2.3 mmol) and NEts (346 mg, 3.4 mmol) in a mixture of hexane (5 

ml) and CHzCl1 (5 ml) was added a so lu t ion  of chlorodiphenylphosphine (650 mg, 3.0 

mmol) in CHzClZ (5 m l )  at -40 6C - -50 OC. The mixture was s t i r r e d  f o r  3 h at -40 OC - 
-50 OC, and fu r the r  s t i r r e d  at 0 "C f o r  1 h. After t h e  reaction was completed, e the r  

w a s  added t o  the  reaction mixture and f i l t e red  t o  remove Et,NHCl, and  t h e  f i l t r a t e  

was concentrated. The residue was dissolved in benzene, and e the r  was added drop- 

wise and the  precipitates were collected by f i l t r a t i o n  t o  give 8 (405 mg, 55%): color-  

l e s s  powder; mp 174-175 OC (from PhH); 'H-nmr (90 MHz) 6 2.49 (2H, d, Jz6.8 Hz), 4.80-5.47 

(2H, m), 5.81 ( lH ,  d, J=5.7 Hz), 6.05-6.60 (2H, m), 7.30-8.05 (10H. m): '"C-nmr (100.5 MHz) 

6 33.8 (lC, d, J ~ e 5 . 9  Hz), 107.1 (lC, d, Jpc=5.9 Hz), 116.5 (lC), 125.2 (lC), 127.7 (lC), 128.7 

(4C, d, Jpc=13.2), 128.7 (lC, d, Jpc=2.2 Hz), 129.5 (lC), 131.5 (2C, d,  Jpc=129.1 Hz), 131.9 

(4C, d, Jpc=9.5 Hz), 132.2 (2C, d, Jpc=2.9 Hz); 3'P-nmr (270 MHz) 6 18.4; ir (CHCls) 1620, 

1450, 1425, 1130, and 1118 cm-'; m s  (m/z) 307 (M+, 25%), 106 (100%). High resolution m s  

Calcd f o r  C,.H,.NOP: 307.1127. Found: 307.1118. Anal. Calcd f o r  C,.H,.NOP: C. 74.26; H, 
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5.90; N, 4.56. Found: C, 74.36; H, 5.67; N, 4.31. 

Dehydrogenat ion  of 8. To a s t i r r e d  so lu t ion  of 8 (200 mg, 0.66 mmol) i n  PhH (10 ml), 

MnOa (591 mg, 6.8 mmol) w a s  added and t h e  mixture w a s  s t i r r e d  at room temperature fo r  

14 h. The react ion mixture was t h e n  f i l t e r e d  t h r o u g h  C e l i t e  a n d  t h e  f i l t r a t e  w a s  

c o n c e n t r a t e d  t o  g ive  N-(diphenylphosphinyl)troponimine(5): mp 97-98 "C; IH-nmr (400 

MHz) 6 6.80-6.95 (4H, m, H-2, 4, 5, and  6), 7.37-7.47 (6H, m, Ph-H), 7.72 (2H, d, J=11.6 Hz, H-2 

and 7), 7.78-7.96 (4H, m, Ph-H); IJC-nmr (100.5 MHz) 6 128.2 (4C, d, Jpc=12.5 Hz), 131.5 (4C, 

d, J ~ c z 9 . 5  HZ), 135.2 (ZC), 135.6 (ZC, J~c=130.6 Hz), 136.0 (ZC), 141.3 (lC), 141.5 (lC), 174.1 

(lC, J,~=6.6 Hz); 31P-nmr (270 MHz) 6 16.0; ir (CHC1,) 1652, 1533, 1438, 1178, and 1138 cm-I; 

m s  ( d z )  305 (r, 100%). High r e so lu t ion  m s  Calcd  f o r  CleHleNOP: 305.0970. Found: 

305.1007. Anal. Calcd f o r  CL~H,~NOP: C, 74.75; H,5.28; N, 4.59. Found: C, 74.34; H, 5.59; 

N, 4.45. 

Reaction of 5 with N-benzenesulfonyl isocyanate (9). A so lu t ion  of 5 (87 mg, 0.3 nrnol) 

and 9 (160 mg, 0.9 mmol) i n  PhH (2 m l )  was heated under re f lux  f o r  18 h. The reac t ion  

mix tu re  was c o n c e n t r a t e d  a n d  t h e  r e s i d u e  w a s  s e p a r a t e d  b y  t l c  on  s i l i c a  g e l  

(hexane/AcOEt: 1/1) t o  give 133-.12 (5 mg, 4%) and 5 (30 mg, 30%). 

Reac t ion  of Ij-diphenylphosphinoyltroponimine (5) w i th  e n o l a t e  ions  (14a-d). To a 

s t i r r e d  s o l u t i o n  of t h e  c o r r e s p o n d i n g  k e t o n e s  (1 mmol) i n  THF (5 m l )  was a d d e d  

LiN(SiMe,). (0.5 M so lu t ion  i n  toluene,  2 m l )  at -78 O C and t h e  mixture was s t i r r e d  f o r  

30 min t o  generate enola te  ions  (14a-d). To t h i s  mixture was added troponimine(5)(305 

mg, 1 mmol) and s t i r r e d  f o r  1 h at  room temperature. The reac t ion  mixture w a s  heated 

under  ref luxing f o r  15 h, and  then  added 10% Pd/C (9 mg) and t h e  mixture w a s  f u r t h e r  

hea ted  under re f lux  f o r  t h e  per iods  indicated i n  Table 1. The react ion mixture w a s  

then  f i l t e r e d  through Celi te  and  t h e  f i l t r a t e  w a s  concent ra ted ,  e x t r a c t e d  wi th  ben- 

zene, and t h e  e x t r a c t  w a s  d r i ed  over  NaaS04. Af ter  evaporat ion of t h e  solvent ,  t h e  

residue was separa ted  by t l c  on s i l i c a  ge l  (hexane-AcOEt: 1/1) t o  g ive  1-azaazulene  

der iva t ives  (16aLEb (16b),- and  (16~) .~* ."  The seac t ion  condit ions and t h e  y ie lds  of 
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t h e  products  a r e  summarized in  Table 1. For 10,ll-dihydrocyclohepta[bJnaphtho[l,2- 

dlpyrro le  (16b): purple  oil;  IH-nmr (270 MHz) 6 3.11 (2H, dd, 5-7.6, 6.9 Hz, H-lo), 3.37 (2H, - 

dd, 5~7.6 ,  6.9 Hz), H-ll), 7.28-7.50 (3H, m, H-7, 8, an 9), 7.60 (lH, dd, J=9.2, 9.6 Hz, H-3), 

7.66 (lH, dd, 5-8.6, 9.6 Hz, H-4), 7.76 (lH, dd, 5~9.2 ,  10.2 Hz, H-2), 8.54 (lH, d, Jz8.6 Hz, H- 

5 ) ,  8.89 (lH, d, J=10.2 Hz, H-1); lSC-nmr (67 MHz) 6 27.1, 29.8, 120.9, 124.1, 126.3, 127.0, 

128.8, 128.9, 129.5, 132.3, 132.9, 134.7, 136.0, 137.0, 139.5, 159.2, 172.4; ir (CHCI,) 1601, 1581, 

1428, 1399, a n d  1328 cm-I; m s  (m/z) 231 (W, 100%). High r e s o l u t i o n  m s  Calcd f o r  

CI7HISN: 231.1049. Found: 231.1031. 

Dehydrogenat ion  of  16b. A so lu t ion  of 16b (11 mg, 0.05 mmol) and DDQ (23 mg, 0.10 

mmol) i n  PhH (3 ml) w a s  heated under r e f l u x  f o r  5 h. To t h e  reac t ion  mixture w a s  added 

basic alumina (300 mg) and t h e  mixture was s t i r r e d  o r  16 h at room temperature. The 

mixture was then  f i l t e r e d  and t h e  f i l t r a t e  was c o n c e n t r a t e d  a n d  p u r i f i e d  by  t l c  o n  

s i l i c a  g e l  (AcOEt) t o  g ive  benzo[~]cyclohepta[~]indole (17) [3 mg, 29%, mp 201-202 OC; 

lit.:" 201 OC)]. 

Reaction of 5 with enamines (15a-d). A so lu t ion  of 5 (1 mmol) a n d  enamines(l5a-d) (3 

mmol), and  10% Pd/C (9 mg) i n  MeCN (5 ml )  o r  i n  PhH (5 m l )  w a s  heated under  ref luxing 

f o r  t h e  per iods  indica ted  i n  Table 1. The r e a c t i o n  mixture  w a s  f i l t e r e d  t h r o u g h  

C e l i t e  and  t h e  f i l t r a t e  w a s  c o n c e n t r a t e d ,  and  t h e  r e s idue  w a s  p u r i f i e d  by t l c  on  

alumina t o  give 1-azaazulene der iva t ives  (18a), (lab), and The reac t ion  condi- 

t ions  and  t h e  yields of t he  products  a r e  summarized i n  Table 1. For  18a: dark r e d  

oil;  'H-nmr (400 MHz) 6 1.77-1.81 (2H, m), 1.83-1.88 (2H, m), 1.97-2.03 (ZH, m), 3.02 (ZH, t ,  

5 ~ 5 . 7  Hz), 3.30 (2H, t ,  5=5.7 Hz), 7.48 (lH, dd, J=9.7, 10.3 Hz), 7.58 ( l H ,  dd, J=9.3, 9.9 Hz), 

7.67 (lH, dd, 553.7, 9.9 Hz), 8.22 (IH, d, J=10.3 Hz), 8.44 (lH, d, 5 ~ 9 . 3  Hz);13C-nmr (100.4 

MHz), 6 25.3, 27.1, 28.7, 32.6, 34.4, 126.7, 127.3, 128.1, 131.3, 133.5, 135.8, 142.5, 156.9, 174.8; 

m s  ( 4 2 )  197 (W, 100%). High r e s o l u t i o n  m s  Calcd f o r  C,,H,.N: 197.1205. Found: 

197.1207. For p i c ra t e  of 1Ba: mp 202-204 OC (from MeOH). Anal. Calcd f o r  CzoHleNA07: 

C, 56.34; H, 4.26; N, 13.14. Found: C, 56.56; H, 4.06; N, 13.42. For 18b: da rk  red  oil; I H -  

nmr (400 MHz) 6 1.94-2.06 (4H, m), 3.00 (2H, dd, 5~5.7 ,  5.8 Hz), 3.22 (IH, dd, 5~5.7 ,  6.2 Hz), 
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7.54 ( lH,  dd, J e . 5 ,  9.7 Hz), 7.63 (lH, d, J=9.5, 9.9 Hz), 7.73 (lH, dd, J=9.7, 9.9 Hz), 8.22 (lH, 

d, J e . 7  Hz), 8.48 (lH, d, J=9.5 Hz); lJC-nmr (100.4 MHz) 6 21.9, 23.2, 23.4, 28.5, 122.5, 127.1, 

128.5, 131.1, 133.6, 135.8, 142.7, 157.7, 170.0; m s  (m/z) 183 (M+, E l % ) ,  155 (100%). High 

resolut ion m s  Calcd fo r  CI3HI& 183.1048. Found: 183.1056. For p i c ra t e  of  18b: m p  

199-202 OC (from MeOH). Anal. Calcd f o r  C,,HLeN,07: C, 55.34; H, 3.91; N, 13.59. Found: 

C, 55.45; H, 4.36; N, 13.86. 
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