
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

TRANSFORMATION OF SOME ARYL, BENZYL KETONES TO 2-ARYL-
1,3-DICHLOROINDENES BY VILSMEIER REAGENT
I. W. Elliotta; S. L. Evansb; L. T. Kennedya; A. E. Parrishb

a Department of Chemistry, Fisk University, Nashville, TN b Department of Pharmacology, Meharry
Medical College, Nashville, TN

To cite this Article Elliott, I. W. , Evans, S. L. , Kennedy, L. T. and Parrish, A. E.(1989) 'TRANSFORMATION OF SOME
ARYL, BENZYL KETONES TO 2-ARYL-1,3-DICHLOROINDENES BY VILSMEIER REAGENT', Organic Preparations
and Procedures International, 21: 3, 368 — 371
To link to this Article: DOI: 10.1080/00304948909356401
URL: http://dx.doi.org/10.1080/00304948909356401

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948909356401
http://www.informaworld.com/terms-and-conditions-of-access.pdf


OPPI BRIEFS 

REFERENCES 

t Reissert Compounds Studies LX. 

Volume 21, No. 3 (1989) 

1. 

2. 

3. 

4. 

5. 

6. 

A. McKillop and D. W. Young, Synthesis, 401,481 (1979). 

K. Sukata, Bull. Chem. Soc. Jpn., a, 1085 (1987). 

K. Sukata, ibid., a. 3820 (1987). 

K. Sukata, J. Org. Chem., 512,4388 (1985). 

F. D. Popp, Adv. Heterocyclic Chem., 24. 187 (1979). 

F. D. Popp and B. C. Uff, Heterocycles, a, 731 (1985). 

7. F. D. Popp, L. E. Katz, C. W. Klinowski and J. M. Wefer, J. Org Chem., z, 447 
(1068). 

8. F. D. Popp and A. Soto, J. Chem. Soc., 1760 (1963); W. E. McEwen and R. Cobb, 
Chem. Rev., s, 5 1 1 (1955). 

******** 

TRANSFORMATION OF SOME ARM, BENZYL KETONES TO 

2-ARYL-1,3-DICHLOROINDENES BY VILSMEIER REAGENT 

Submitted bv 
(07/11/88) and A. E. Parrishtt 

I. W. Elliott*+, S. L. Evans&+, L. T. Kennedyt 

+Department of Chemistry, Fisk University 
Nashville, TN 37208 

ttDepartment of Pharmacology, Meharry Medical College, 
Nashville, TN 37208 

The prototypical Vilsmeier reagents, generated from dimethylformamide (DMF) and phos- 
phorus oxychloride, is a weak, versatile electrophile which can formylate reactive aromatic rings' 
or transform ketones to p-chlorovinyl aldehydes? We have found that desoxyveratroin (la) is 
converted by DMF-POC13 to a-veratryl-p-chloro-3,4-dimethoxycinnamaldehyde (2) under mild 
conditions (0-600) while 2-veratryl-1,3-dichloro-5,6-dimethoxyindene (w is obtained at 
elevated temperature (80-1000). Although Pulst jr1.2 prepared compounds analogous to 2, the 
mcyclic compound & is a new Vilsmeier reaction product from aryl benzyl ketones. Compound 
- 2 can also be converted to & by hot DMF-POC13 solution. Cyclization to appears to be 
facilitated by the p-methoxy group since aryl benzyl ketones (M with 3,4-dimethoxy 
substituents in the benzoyl ring readily gave indene derivatives &; in contrast, desoxybenzoin 
yields only the p-chlorovinyl aldehyde by our method or as reported by Weissenfels 

The preparation of the chlorocinnamaldehyde 2 was carried out in tetrahydrofuran; when 
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h, DMF and POCl3 were used without solvent. the crude product was a difficulty separable mix- 
DNF/WCL 3 
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ture of 2 and 2-veratryl-3-chloro-5,6 dimethoxy-lH-inden-1-01 (m. The structures of 2. and & 
were based on elemental analysis and spectral data. Other possible structures such as 4 and 5 
were considered. However, the choice of 3 for C19H18a204 was made on the basis of the 300 
MHz 1H-NMR spectrum which showed a pattern of and m couplings in the aromatic 
region that could occur in structure but not in structure 5; this also established structure 2. for 
the intermediate compound C19H18C105. Spectra of compounds M were comparable to that of 
h. 

c I 

OCH3 
'@mO"" X CI 

4 5 

EXPERIMENTAL SECTION 

Mps. were taken on a Mel-temp apparatus and are uncorrected. IR spectra were recorded as 
paraffin oil mulls on a Perkin-Elmer 727 spectrophotometer. Routine IH NMR spectra were 
obtained on a Varian EM390 spectrometer. Microanalyses were carried out by Desert Analytics, 
Tuscon, Arizona. 
~-Vera~l-B-chlorc+3.4-dimethoxycinnamaldehvde @.- Desoxyveratroin (2.5 g, 0.0079 moles) 
was dissolved in an ice-cooled solution of tetrahydrofuran (20 mL); dimethylformamide (12 mL) 
and phosphorus oxychloride (7 mL) was added over a period of 20 min. After 2 hrs at room 
temperature, the reddish solution upon scratching gave orange crystals. After 4 hrs, the slurry 
was poured into water (200 mL) and stirred overnight. The crude product (2.9 g, mp. 162- 1660) 
was crystallized from methanol-benzene to afford 1.7 g (59%) of needles, mp. 183-1840. IR 
(mull): 1665, 1589 cm-1; 1H-NMR (CDC13): 6 3.93 (s, 12H), 7.0 (m, 6H), 9.8 (s, 1H); mass 
spectrum: M+ 364 (100%). 
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Anal Calcd for C19H1gC1O5: C, 62.89; H, 5.28; C1,9.77. Found: C, 63.09; H, 5.22; C1.9.60 
1.3-Dichloro-2-verawl-5.6-dimethoxvindene &&(a) From Desoxwerauoin.- To an ice-cooled 
solution of DMF (20 mL)-POC13 (10 mL) was added desoxyveratroin (2.5 g, 0.0079 mole), and 
the slurry was heated at 85-950 for 4 hrs. The cooled brown solution was added to cold water 
(150 mL), and the suspension was stirred overnight. The crude product was collected and 
recrystallized from a minimum of methanol-benzene. The product was collected in two crops as 
golden crystals, 1.3 g (35%), mp. 167-1680. IR (mull): 1600, 1250 cm-1; 1H-NMR (CDC13): 6 

3.88 and 3.96 (12H), 5.65 ( s ,  lH), 6.96 (d, J = 6Hz, lH), 6.97 ( s ,  lH), 7.14 ( s ,  lH), 7.27 
(dd, J = 2 Hz, J = 6 Hz, lH), 7.43 (d, J = 2 Hz, 1H); mass spectrum: 382, 381, 380 (M+ for 
35C12), 347, 346, 345 (base peak). 
Anal. Calcd for C19H1&1204 : C, 59.86; H, 4.76; C1, 18.60 

Found: C, 60.17; H, 4.79; C1, 18.44 
(b) From Compound 2.- To a solution of DMF (15 mL)-POC13 (7 mL) was added compound 2 
(2.0 g). The mixture was heated to about 900 for 8 min. The cooled reaction was added to ice 
water (150 mL) and the precipitated solid was collected and recrystallized from ethanol 
containing a small amount of toluene to afford crystals, 1.2 g (57%), identical to compound & 
by mp. and IR comparisons. 
The following products were obtained as described above for &. 
1.3-Dichloro-2-~4-methoxvphenvl~-5.6-dimethoxvinden~ m, obtained as yellow needles in 
37% yield, mp. 147-1480 (from ethanol). IR (mull): 1620, 1320 cm-1; 1H-NMR (CDC13): 6 

3.80 (s, 3H). 3.92 (s, 6H). 5.59 (s, lH), 7.35 (m, 6H); mass spectrum: 354, 352, 350 (M+ for 
35C12),325 (base peak, loss of Cl). 
Anal. Calcd for C18H16C1203 : c, 61.55; H, 4.59; c1, 20.19 

Found: C, 61.27; H, 4.66; C1, 19.93 
1.3-Dichloro-2-~4-fluorophenvl~-5.6-dimethoxvinden~ 0, obtained as yellow needles in 24% 
yield, mp. 16651670 (from ethanol). IR (mull): 1620, 1320 cm-1, *H-NMR (CDC13): 6 3.98 
(s, 6H). 5.62 (s, lH), 7.52 (m, 6H); mass spectrum: 340, 338 (M+ for 35C12), 303 (base peak, 
loss of Cl). 
Anal. Calcd for C17H13C12F02 : C, 60.20; H, 3.86; C1, 20.90; F, 5.60 

Found: C, 60.09; H, 3.85; C1, 21.10; F, 5.68 
1.3-Dichloro-2-~4-bromophenvl~-5.6-dimethoxvinden~ a), obtained as yellow needles in 22% 
yield, mp. 165.5-166.50 (from ethanol). IR (mull): 1620, 1330 cm-l; *H-NMR (CDC13): 6 3.95 
(s, 6H), 5.60 (s, 1H) 7.30 (m, 6H); mass spectrum: 402,400, 398 (M+ for 79Br and 35C12) 365 
(base peak, loss of Cl). 
Anal. Calcd or Cl7Hl3BrC1202 : C, 51.03; H, 3.28; C1, 17.72; Br, 19.97 

Found : C, 51.07; H, 3.22; C1, 18.06; Br, 19.63 
1.3-Dichloro-2-~4-chloro~henv1~5.6-dimethoxyinden~ a), obtained as yellow needles in 20% 
yield, mp. 154-1550 (from ethanol). IR (mull): 1620; IH-NMR (CDC13): 6 3.94 (s, 6H), 5.60 
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(s, lH), 7.30 (m, 6H); mass spectrum: 360, 358, 354 (M+ for 35C13), 319 (base peak, loss of 
Cl). 
Anal. Calcd for C17H13C1302: C, 57.41; H, 3.69; c1, 29.91 

Found: C, 57.34; H, 3.64; C1,29.89 
2-Veratrvl-3-chloro-5.6-dimethoxv-1H-inden- 1-01 0.- The title compound was obtained in 
3% purified yield by fractional recrystallization of the reaction product from a mom temperature 
reaction of h with DMF-POC13 as colorless solid: mp. 189-1900. IR (mull): 3200-3400 cm-1, 
1H-NMR (CDC13): 6 1.95 (d, J = 9 Hz, lH), 3.88 (s, 12H), 5.40 (d, J = 9 Hz), 6.82-7.50 (m, 
5H). 
Anal. Calcd for C1$-119C105 : C, 62.89; H, 5.28; C1, 9.77 

Found : C, 63.03; H, 5.24; CL9.61 
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(S)-(-)-3-Methyl-y-butyrolactone (I), a useful chiron for the synthesis of natural products' 
and of some intermediates for the construction of steroid side chains? has been obtained by 
baker's yeast biohydrogenation of the unsaturated ethyl ester &3 Ethyl (S)-3-methyl 
4-hydroxybutanoate and the (El-unsaturated ester b are the initial products of the above 
biohydrogenation; the lactone 1 can be obtained by distillation from the cyclization reaction 
carried out subsequently on the crude fermentation products. 
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