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A DIELS-ALDER ROUTE TO 7,8-DISDRSTITUTRD-l,2,3,4-l'RTRARYDROIS0QOLNOLINDLI~S 

Joseph A. Finkeletein and Carl D. Perchonock* 
Research and Development Division 
Smith Kline & French Laboratories 
Philadelphia, Pennsylvania 19101 

SiWimIKY: A novel synthesis oi some difficultly accessible tetrahydroisoqufnolines has been 
developed, utilizing a Dielz-Alder reactloa sequence. 

Recent studied have demonstrated that certain 1,2,3,4-tetrahydrois~uinolfnez are potent 

inhibitors of phenylethanolamine R~thyltraneferase, the enzyme that catalyses the ftnal step 

of eplnephrine biosynthesis.* Optimal inhibitory activity has been displayed by those com- 

pounds bearing electron withdrawing substituencs at the 7 and 8 positions of the tatrahydro- 

isoquiaoline ring. However, the synthesis of such compounds is generally tedious and ineffi- 

cient, since it involves the Pomeranz-Fritsch reaction,3 which works poorly on electron 

deficient systems. We thus sought an alternate sequence, and report here a novel Diele- 

Alder route to 7.8-disubarituted tetrahydroieoquinolines, which are only difficultly accessible 

by conventional procedures.4 

The key intermediate in this sequence Is diene 2, which was prepared in two steps from 

commercially available N-beazoyl-kpiperidone (5). Thus, treatment of 3 with vinyJ.nmgnesi+aa 

bromide (1.5 eq, TRF, 0", 2 h) followed by silica gel chro~tography (C~2G~2-~tO~, 6:4) 

afforded a 75% yield of the vkyl carbfnol~:5 iR (neat) 2.91 (O-K), 6.15 (amide); NMR 

(CDC13) 6 7.40 (s, 5, aromatic), &Z-4*9 (m, 3, vinyl), 3.4 (m, 4), 1.6 (m, 4). Dehydration 

of zvas effected by treatment with 5 mole percent of Iodine6 in reflwring toluene (4 h),7 

giving a 65% yield of 3+ after chromatography on silica gel (CH2C12-EtOAc, 9:l): IR (neat) 

6.13 {amida); NHR (CDCl3) 6 7.30 (B, 5, aromatic), 6.55-4.9 (m, 4, vinyl), 4.2 (m, 21, 3.6 (III, 

21, 2.3 {m, 2). The dehydration could also be carried out with WC12 (1.3 eq, 24 h) or SO&2 

(1.2 eq, 1.25 h) in pyridine (O-5"}, the yields of >being ca_ 40X under these condltions.8 
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&: 83%; rap 115-116.54 
52: 78%; nip 146-147' 
2: 7511; mp loO-lol" 

12 
- PhCH3 

Se02 

HOAc 

43: 62%; mp 140-141' 
4J: Il.%; mp 157-159' 
4s: 45%; mp 118-120' 

/ 
-ccl It\ 

I Nkl.HCl 

R 

a. 82%; mp 249-252" 
2: 79X; mp 268-27Dp (dec.) 
6$ 86%; mp 206-207" 

2: R = CP3 

A: R = COPh 

c: R = CO2CH3 

4: R = C02H 
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Diels-Alder reaction of diene >with perfluoro-Z-butyne (1.7 eq, toluene, llO-110", 23 h, 

trace hydroquinone)g afforded a 62% ylEeld of the crystalline adduct %st: mp 14C-141°; IR 

fnujd ~~11) 6.16 (amide); MR <CDCl3) d 7.38 (8, 9, aromatic), 5.9 cm, 1, viol), X3-2.1 

h 9). Aromatization was effected by treatment with Se02 (1.15 eq, HOAc, reflux, 15-30 inin)," 

affording 5 in 83% yield: mp 115-116.5"; IR (nujol mull) 6.13 (&de); p*(R (CDC13) 6 7.60, 

7.30 (AB q, 2, J * 7 Hz, C9 H and C6 H), 7.30 (a, 5, aromatic), 4.90 (br 8, 2, Cl H), 3.80 

(br t, 2, J - 6 Hs, C3 El), 3.04 Ibr t, 2, J = 6 Hz, C4 H). Eydralysta of the heaeoyl group 

(12 N HCl, reflux, 9 h) then produced the tetrahydrvisvquinoline 3 in 82% yield: mp 249- 

252*;11 IR (nujol uniH_) 3.6-4.1 (amine salt), 6.32 (aromatic); HiR [CDC13-LMSO-d6) ,$ 7.7 

(br s, 2, aromatic), 4.2 (br s, 2, Cl H), 3.1 &I, 4, C, B and C4 R). 

In a similar manner, diene 3 was reacted with dibanzoylacetylene12 and dimethyl 

acetylenedicarbvxylate to afford nltimstely 2 and 6d,13 as indicated in the scheme. Reac- 

tion with the unsymmetrical dienvphile ethyl propiolate in refluxing xylene gave a 71% yield 

of a '1:l mixture of the two possible regioisomeric Diels-Alder adducts, 

While useful for the synthesis of some difficultly accessible 7,g-dfsubatituted tetra- 

hydroisoquinolines, this Dlels-Alder route seems to be limited to the use of active acetylenic 

dienophiles. Thus, Me35lCsCSiMe3 and PhCaCPh failed to react with 3+even in refluxlng 

decalin. Maleic anhydride did add to2, but the diester (7_: mp 119-120"; 45% from?) derived 

from this product (HCl, GH30H) was not oxidized to 2 under the established conditions. 

The use of funrtisnalized derivatives of 3 to expand the scope of this sequence is under 

investigation. 
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and Suzanne Jancsfk for the combustion analyees. 



9326 

1. 

2. 

3. 

4. 

5. 

6, 

7. 

a. 

Ref erencea and Notes 

W.E. Bondinell, i?.W. Chapin, G.R. Girard, G. Kaiser, A. J. Krog, A.W. Pavloff, KS, 

Schwartz, J.S. Silvestrl, P, Vaidya, and B.C. Pendletcm, J. Med. Cbex., 23, 0~~0 (1980). --- 

J. Azelrodd 2. j$i& Chem., 227, 1657 (1962). 

W.J. Censler, s. React., 2, 191 (195l.). 

For the synthesis of octahydroisoquLnaline derivatives by a Dlels-Alder route, se@: 

(a) F.P. Hauclc and J.E. Sundeen, U. S. Patent 3,898,236; August 5, 1975; (b) J.R.L. 

Smith, R.O.C. Noram, M.E. Rose, A.C.W. Curran. and J-W. Lewis, 2. 

Trans. 2. 2868 (1979). 

Satisfactory II2 and RRR spectra were obtained for all compounda. All crystalline 

materials gave acceptable combustion analyses. 

P.A. Robins and J. Walker, J+ Chem. k., 3249 (1956). 

The use of more Bodine and longer reaction tfmes led to the isomarieation of 2 to>. 

CH3 

8 " 

The SOCl2 raactlm proceeded through $ which could be isolatrzd and characterized. The 

analogous intermediate was not detected in the SO&% case* 

9 
rJ 

9. This reaction was rim in a pressure vessel, due 

10. This oxidation was elm performed with 10% Pd-C 

yield of 53. 

to the volatility of perfluoro-2-butyne. 

(cumene, reflex, 2 h& giving a 31% 

11. The melting point of an authentic sample of 6", is 250-252' (W.E. Rondinel'l, Smith 

Klfne h French Laboratories, personal communication.) 

12. R-E. Lutz and W.13. -they, J- Orq;, B., 12, 51 (1951). 

13. The amide deblackIng of 3 was accompanied by ester hydrolysis, producing s 

{Received in USA 8 May 1980) 


