
 

 

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

SYNTHESIS OF 2-HEXYLNAPHTHALENE
B. Dewprashada; E. J. Eisenbrauna

a Department of Chemistry, Oklahoma State University, Stillwater, OK

To cite this Article Dewprashad, B. and Eisenbraun, E. J.(1989) 'SYNTHESIS OF 2-HEXYLNAPHTHALENE', Organic
Preparations and Procedures International, 21: 5, 645 — 648
To link to this Article: DOI: 10.1080/00304948909356430
URL: http://dx.doi.org/10.1080/00304948909356430

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/10.1080/00304948909356430
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Volume 21, No. 5 (1989) OPPI BRIEFS 

1. 

2. 

3. 

4. 

5 .  

6. 

REFERENCES 

M.-F. Tsan, J. Nucl. Med., E, 492 (1978); H. F. Kung, C. C. Yu, J. Billing, M. 
Molnan and M. Blau, J. Med. Chem., 28, 1280 (1985); C. S.-H. Leung, C. F. Meares 
and D. A. Goodwin, Int. J. Appl. Radiat. Isot., 29. 687 (1987). 

a) S. M. Yeh. D. G. Sherman and C. F. Meares, Anal. Biochem., m. 152 (1979); b) S. 
M. Yeh, Ph. D. Thesis, Diss. Abstr. Int., 41. 9 (1981); c) N.W. Brechbiel, 0. A. 
Gansow, R. W. Atcher, J. Schlom, J. Esteban, D. E. Simpson and D. Colcher, Inorg. 
Chem., u, 2772 (1986); d) L. H. De Riemer, C. F. Meares, D. A. Goodwin and C. I. 
Diamanti, J. Labelled Compd. Radiopherm., 18, 1517 (1981). 

A. Lethbridge, R. 0. C. Norman and C. B. Thomas, J. Chem. Soc., Perkin Trans. I, 35 
(1973). 

K. Mai and G. Patil, Tetrahedron Lett., 25,4583 (1984). 

H. C. Brown and B. C. Subba Rao, J. Am. Chem. Soc., B, 681 (1960). 

N. Duffaut, R. Calas and J. Dunogues, Bull. SOC. Chim., France, 512 (1963); M. G. 
Voronkov, V. K. Roman and E. A. Metetina, Synthesis, 277 (1982). 

******** 

SYNTHESIS OF 2-HEXYLNAPHTHALENE 

Submitted by 
(06/15/88) 

B. Dewprashad and E. J. Eisenbraun* 

Department of Chemistry 
Oklahoma State University 
Stillwater, OK 74078 

The reaction sequence (h+2+3 was used to prepare 2 as a high-purity, model 
hydrocarbon for precise thermodynamic studies of fossil fuel constituents by the National 

0 a+- 

a) PdC, 0-cymene, A. b) NH2NH2, OH-, DEG, A. c) Pd/C, A. 
d) Conc. HCl, toluene. e) H2, Pd/C, C2H50H. 
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Institute for Petroleum and Energy Research. This route is preferred over 4-+5 --2, in which 4 
is really prepared from 2-naphthaldehyde and n-pentylmagnesium bromide, because the former 
route gives less observed impurities and provides crystalline intermediates (semicarbazone of la 
and crystalline 2) for purification. 

The acylation oftetralin was expected to produce some 1-(5,6,7,8-tetrahydroronaphthyl)- 
1-hexanone (Ib) but we were unable to directly detect its presence. However, an indication of the 
ratio of h:l$ was gained by aromatizing the crude acylation product in refluxing p-cymene in the 
presence of PdC.1 Under these conditions, products indicating deoxygenation of the side-chain 
were not observed. Capillary GC/MS of the reaction products showed 2:L (50/1). The 
semicarbazone of h was prepared, recrystallized and regenerated to the starting ketone as an 
initial step. Dehydrogenation conditions were found which converted h directly to 2 in 91% 
yield.2.3 However, aromatization to 2, using Pd/C in refluxing p-cymene, was included because 
it afforded, 

To meet the purity requirement (70 g, 99.9+%) for 2, it  was essential to know whether 
isomer 8 was present. Unfortunately, 2 and 8 could not be distinguished by capillary GC nor by 
high pressure liquid chromatography. Thus, 2 and 8, shown below, were prepared for use as 
GC standards. Capillary GC showed that ketone Z was absent in the sample of purified ketone 2. 
used to prepare 3. Hence, the sample of purified 3 did not contain 8. 

recrystallization, an intermediate purification point. 

8 

EXPERIMENTAL SECTION 

2-(5,6.7.8-Tetrahvdronaphthvl)- 1 -hexanone (h).- Tetralin (3.54 kg, 26.8 moles), hexanoyl 
chloride (1.53 kg, 1 1.4 moles) and 4.0 L nitroethane were combined and vigorously stirred.4 An 
ice-salt bath was used for cooling and a nitrogen sweep excluded moisture. Aluminum chloride 
(1.6 kg, 12 moles) was added through Gooch tubing during 1 hr with the temperature remaining 
at 0-50. The cooling bath was then drained and washed free of ice. Stimng was maintained for 
30 min and the reaction was then poured onto ice, extracted with ether, washed with water itnd 

brine, dried (MgS04),  filtered, concentrated and distilled. The yield of ketone distilling a t  

167-1700/1 mrn was 67%. A 1.69 kg sample of the ketone was converted to the semicarbazone, 
mp. 148-1520, in 95% yield. The latter was recrystallized to mp. 157-1580 from isopropyl 
alcohol and 500 g was cleaved with hydrochloric acid and ether to Jii in 9 1% yield: IH NhlR 
(CDC13): 6 7.60 (m, 2H), 7.60 (d, lH),  2.86 (t, 2H), 2.75 (m, 4H), 1.70 (m, 6H), 1.35 (rn, 
4H), 0.9 (t, 3H); I3C NMR (CDClj): 6 220.0 (40), 142.7 (82), 137.3 (83), 134.6 (87), 129.3 
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(196), 128.9 (179). 125 (200), 38.4 (81.6), 31.6 (184). 29.6 (173). 29.4 (178). 24.3 (178), 
23.1 (194), 22.9 (181), 22.6 (166), 14.0 (143); MS. & (rel. intensity): 230 (17). 174 (100). 
175 (26), 159 (64). 160 (43), 131 (29). 91 (36). 77 (7). 
Anal. Calcd. for C17H2~N30: C, 71.04; H, 8.77. Found: C, 71.22; H, 8.64 
Conversion of la to (2-Napthvl)-l-hexanont 0.- Purified lii (390 g, 1.69 mole) from above 
was aromatized by heating for 24 hrs in refluxing p-cymene (400 mL) containing 5% Pd/C (33 
g).1 The filtered and concentrated product weighed 297 g (78%) and showed mp. 66-680. 
Further recrystallization from n-hexane gave 2. mp. 67-680; IH N M R  (CDCl3): 6 8.44 (s, lH), 
8.02 (dd, lH), 7.95 (d, lH), 7.82 (m, 2H). 7.50 (m, 2H). 2.02 (t, 2H), 1.75 (m, 2H), 1.38 
(m, 4H), 0.92 (t, 3H); 13C NMR: 6 224.5 (40), 135.5 (53), 134.4 (53), 132.5 (56). 129.6 
(187). 129.5 (200). 128.3 (194). 128.3 (194). 127.7 (176), 126.7 (161), 123.9 (158), 38.6 
(159). 31.6 (156). 24.2 (157). 22.6 (134). 14.0 (127); MS, lnle (rel. intensity): 226 (8), 170 
(56), 116 (20). 115 (100). 127 (77). 
- Anal. Calcd. for CI6H180: C, 84.91; H, 8.02. Found: C, 85.33; H, 8.12 
GC/MS ratio of 2 and 7 from aromatization of crude la.- Crude ketone la was treated with Pd/C 
in refluxing p-cymene as described for the preparation of 2. GC/MS studies using a J and W 
silica column (DB-17, film thickness 0.5 pm, 0.253 mm x 30 M) programmed at Wmin from 
180-2250 showed a small peak (ca. 2% of at 11 min with m/e 226 (20). 170 (70). 155 (100). 
127 (55) .  The peak corresponding to 2, m/e 226 (19). 170 (68). 155 (loo), 127 (60), appeared 
at 13 min. 
Conversion of 2 to 2-Hexvlnaphthalene (3.- Hydrocarbon (2) was prepared by heating ketone 2 
(99.9% purity, 235 g. 1.04 mole), hydrazine hydrate (225 mL) and potassium hydroxide (225 g, 
4.00 mole) in 1500 mL diethylene glycol. The product was eluted through a silica column with 
n-hexane to give 195 g (0.92 mole) of 2 (99.9% pure, 96% yield). The product was further 
purified to 99.9+% by distillation at 115-1 120/3mm. lit.5 bp. 124V0.7 mm. IH N M R  (CDCI3): 6 

7.60-8.10 (m, 7H). 3.06 (t. 2H), 2.05 (m, 2H), 1.60 (m, 6H)). 1.21 (t. 3H); 13C NMR 
(CDC13): 6 140.3 (30). 133.6 (23). 131.8 (23). 127.6 (131), 127.5 (135). 127.3 (214), 126.1 
(108). 125.6 (106), 124.8 (121). 36.0 (119), 31.7 (103), 31.4 (14), 31.2 (107), 28.9 (107). 
22.5 (93), 14.0 (86). MS & (rel. intensity): 212 (31), 143 ( l l ) ,  141 (loo), 115 (12), 42 (77). 
Direct conversion of la  to 1.- A sample of h (25 g, 0.109 mole), purified a its semicarbazone, 
was heated at 2240 in the presence of 2.5 g of 5% Pd/C for 6 hrs. The product, dissolved in 
ether, was filtered and concentrated to 2 1 .O g (91 9%) of 2.2~3 
I-Naphthvl-1-hexanol &).- 1-Naphthaldehyde (23.4 g, 0.15 mole) in 100 mL anhydrous ether 
was added dropwise to a stirred solution of 100 mL of pentylmagnesium bromide (0.2 mole) in 
ether during 0.5 hr. The reaction mixture was heated at reflux for an additional hour, cooled, 
quenched with 300 mL of 25% ammonium chloride, and extracted with ether (2 x 200 mL). The 
extract was washed (saturated Na2CO3, water), dried (MgS04). filtered, concentrated and 
distilled (Kugelrohr, 1300/0.3 mm) to give 27.2 g (80%) of 6. 1H N M R  (CDC13): 6 7.35-8.10 
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(m, 7H), 5.35 (t. lH), 2.30 (s, lH), 1.75-1.95 (m,2H), 1.20-1.55 (m, 6H), 0.65-0.95 (t, 3H); 
l3C NMR (CDC13): 6 140.6 (73), 134 (64), 130 (56). 128 (227), 127.7 (230), 125.9 (227), 
125.8 (21), 125.4 (381). 123.2 (225.9). 122.8 (217), 71.2 (210), 38.3 (209), 31.8 (216), 25.9 
(209), 22.0 (183), 14.0 (173). 
Conversion of 6 to (l-Naphthvl)-l-hexanonc a.- A 0.6 g (0.003 mole) sample of 6 in 25 mL of 
cold acetone was magnetically stirred and oxidized by the dropwise addition of chromic acid 
(Jones reagent6) until a permanent orange color resulted. Isopropyl alcohol was added to 
consume excess reagent and the reaction mixture was concentrated, ether was added and the 
mixture was dried (MgS04), filtered and concentrated. The concentrate was dissolved in toluene, 
filtered through a 0.5" bed of silica, concentrated and distilled to give 0.45 g of 1. IH NMR 
(CDC13): 6 8.62 (d, lH), 7.86 (d, 1H(, 7.76 (m, 2H), 7.32-7.36 (m, 3H), 2.96 (t, 2H), 1.74 
(m, 2H). 1.44 (m, 4H), 0.88 (t. 3H); 13C NMR (CDC13): 6 204.9 (28), 136.3 (40), 133.9 (66), 
132.2 (190), 130.1 (52) ,  128.3 (200), 127.7 (192), 127.2 (199), 126 (200), 125.8 (200), 
124.3 (192), 42.1 (151), 31.5 (179), 24.4 (182). 22.5 (168), 14.0 (141). MS, (rel. 
intensity): 226 (1 l), 170 (23). 155 (100, 127 (54). 
Conversion of 6 to 1-Hexvlnaphthalene @.- Kugelrohr distillation at 1300/0.3 mm of 6 (23 g, 
0.10 mole) in the presence of anhydrous CuS047 (18.4 g, 0.1 15 mole) gave 17.3 g of colorless 
dehydration product which was directly hydrogenated (Pd/C, 1.5 g of 5 % )  in ethyl acetate (150 
mL) at 50 psi for 10 min. The catalyst was removed by filtration and Kugelrohr distillation at 
115-1200/0.3 mm gave 16.5 g (77%) of 8. Hydrocarbon 8 was further purified through picrate 
formation and regeneration. IH NMR (CDC13): 6 7.95 (m, lH), 7.75 (m, lH), 7.60 (m, lH), 
7.20-7.40 (m, 4H), 2.95 (t ,  2H). 1.70 (m, 2H), 1.30 (m, 4H), 0.85 (t ,  3H). 13C NMR 

(196), 125.5 (197), 125.3 (187), 123.8 (186), 33.1 (160), 31.8 (148), 30.8 (159), 29.5 (152), 
22.7 (134), 14.1 (127). 
Acknowledgements.- Financial support from the National Institute for Petroleum and Energy 
Research, Bartlesville, OK 74005 is gratefully acknowledged. We thank N. Perreira for 
extensive and carefully executed GCWS studies. 
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