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ORGANIC PREPARATIONS AND PROCEDURES INT. l l( '2).  63-66 (1979) 

BENZOCYCLOHEFTENE DERIVATIVES FROM THE HOESCH REACTION 

i: 
Joseph G. Cannon and  Jonathan P. Pease 

Division of Medicinal C h e m i s t r y  and Natural  Products, College of Pharmacy 
The University of Iowa, Iowa City, Iowa 52212 

In the c o u r s e  of a n  ongoing study, a route  for the  p r e p r a t i o n  of a benzocyclo- 

heptenc der ivat ive (III), bear ing strategiciilly placed, synthetically useful 

suhst i tuents  on the 7-membered  ring, w a s  requi red .  It w a s  speculated that a 

ni t r i lc  system such as  I might be amenable  to cyclization to I1 under conditions of 

thc Hocsch reaction. 1, 2 

CII 0 
1. ZnCl HCl 

2 .  H 0, hea t  

2' - 
\. 2 

CH, 0 
J a EtOZC C02Et 

I 

Althougi~ the l i t e ra ture  revealed little precedent  for intramolecular  Hoesch 

react ions,  wc have found that I can  be cyclized to I1 in  good yield under c l a s s i c  

Hocsch reaction conditions. Subsequcnt to  completion of the work  descr ibed  herein,  

.I 
Hatch e t  al. repor ted  a Hoesch cyclization to the a- te t ra lone IV, in  93% yield. 

CH.30 0 &J \ " " ' " 7 7 - 7  \ 

CH 0 
3 CO H 

2 - CH30 
111 
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CANNON AND PEASE 

The lloescli reaction may he of general utility i n  cyclization to 6 -  and i-memhc.rcd 

carhocyclic ring systems. The Hoesch cyclization described here provides a 

direct, simple route to  a knzocyclohcptene which presents iiiany possihilities for 

furtlier elahoration o f  thc molecule. Moreover, the hydrolysis of the iniine 

precursor to 11 under neutral conditions provides the possibility of inclusion ot 

acid lahile groups i n  the molecule. 

EXPERIME N T h  L 

Mclting points were tieterniincd i n  open glass capillarics and arc' uncorrcbctcd. 
Nmi'  spect ra wcxrc' recorded on a Varian Associates T-60 instrument, using te t ra -  
nicthvlsilanc a s  t h c  ititcrnal standard. IR spectra were recorded w i t h  ii Perkin 
Elnicr 267 instrument . Elemental ana I yscs \ifctxL performed hy GI Ihraith 
Ltlwriitorics, Inc., Knoxville, T e n n .  

4, 4 -D ica r be t ii os v - 3 -( 3,  5 -[I i iii e t hox y ph c n v I ) -pen ta n c n  i t r i 1 c ( I  ) . - A 3 (YX) 171 i  t i  c ra I o i  1 

dispersion o f  N a l l  (4.66 g? 0.0972 niol), under a stream of N w a s  washed three 

tinics w i t h  pcntane, thcn 100 m L  of Na -dried lx'nzcnc was aclclcxi. To t h c  rcsulting 

2' 

s l u r r y  and in  a stream o f  N 

L-(L-cyanoctliyl) malonate (Aldrich) i n  50 mL o f  dry I)cnzcne. The rcsulting 

was addctl dropwise 19.57 g (0.0917 mol) o l  tlicthyl 
2 

m i s  ture was s t i r red overnight a t rooiii tern pe ril tit re,  t h e n  \\'as lieu t cxi rintle I- rc>il ILY 

for L 11. To the, rcsiliixing mixture \\'as thcn  added tirop\vise 20..59 g (O.OS9l n i o l )  oT 

3 ,  3 -riimctliosyl,eti~vl bromide 
4 

i n  100 m L  or d r y  Ix'nzenc, a n d  t h i s  111 ixtiirc n u s  

heated undc>r reflus overnight. The cooled reaction mixture \vas washed w i t h  I 1  0 

until the \\ashings were neutral to pI1 paper. The organic layer was dricd (MgSO ), 

filtered, and volatiles were removed under reduced pressure, to afford a p l c  

L 

4 

yellow oil which solidified upon standing at rooni tciiiperature. This material w a s  

recrystallized from benzene-petroleum ether to give 24 .3  g (76:;,) of white plates, 

mp 8 2 . 5 - 8 3 . 5 O .  IR (CHCl3): 2250, 1723, 1595 cm ; NMR (CDCI, ): E 1.30 (t, 6 14, 
-1 

3 
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BENZOCYCLOHEPPENE DERIVATIVES F R o M  HOESCH RFACTION 

OCH Cg3), 2.25 (m, 4 H, 

4.20 (q, 4 H, OCH CH ), 

J = 2 Hz, 4-Arom H_ ). 

2 

-2 3 

CH CH C=N), 3.17 (s, 2 H, C", 3.71 (s, 6 H, OW3), 

6.15(d, 2 H ,  J = 2 H z ,  2 ,6 -Aromg) ,  6.28(d, l H ,  

-2 -2 

Anal.CalcdforC H NO:C,  62.79;H,  6 .93 ;N ,  3 .85.FoundC,  62 .66 ;H ,  

7 .09;  N, 3.76 . 
6,6 -Dicarbethoxy-l,3 -dimethoxy-9-oxo -6,7,8,9-tetrahydro -5H -benzocycloheptene 

(11). - Anhydrous HC1 was bubbled through a stirred slurry of 10 g of purified Zn 

dust in 150 mL of anhydrous ether under a slight positive N pressure. After 

several hours, evolution of H ceased and a thick, colorless oil separated a t  the 

bottom of the reaction vessel. The nitrile I (10 g, 0.0275 mol) was added in one 

portion, and stirring was continued a t  room temperature for 20 h. The ether w a s  

removed in a stream of N and 10% NaHCO was slowly added with stirring, to 
2 3 

bring the mixture to pH 7. The mixture was then heated on a steam bath for 20 

min., cooled, and extracted several times with ether. The pooled ethereal 

extracts were washed with H 0, dried (h4gSO ), filtered, and the filtrate was  

19 25 6 - 

2 

2 

2 4 
evaporated under reduced pressure to leave a pale yellow oil which crystallized 

upon standing at room temperature. This material was recrystallized from ether - 
pentane ( 101 ) to give 6.8 g (66%) of white crystals, mp 94 -95.5 . IR (CHCl ) : 

1725, 1675, 1600 cm ; NMR (CDC13): 6 1.30 (t, 6 H, OCH C! ), 2.23 (m, 2 H, 

COCH CH ), 2.63 (m, 2 H, COCg2CH ) ,  3.22 ( s ,  2 H, C,H2), 3.79(s,  6 H, 

OCE3), 

J = 2 Hz, Arom Z). 

Anal. Calcd for C H 0 : C, 62.63 ; H, 6.64. Found C, 62.80 ; H, 6.86 . 

0 

3 
-1 

2 3  

2 -2 2 

4.20 (q, 4 H, OCFI2CH3), 6.25 (d, 1 H, J = 2 Hz, Arom H), - 6.37 (d, 1 H, 

19 24 7 
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