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Abstract-1.2-Dthydro(iso)quinoline-2 ( or 1)-phosphonates were synthesized 
from (iso)quinoline, sulfonyl chloride and trialkyl phosphite in CHzClz a t  room 
temperhre for 1 day in high yields. 

This paper presents a new and easy method for preparing dialkyl 1,2-dihydroisoquinoline- 

1-phosphonates and dialkyl l,Z-dihydmquinoline-2-phospho~tes from isoquinoline and quinoline. 

Pseudo-base type compounds were previously used to obtain nitrogen-containing heterocyclic 
1 

compounds. In Reissert compounds, differences in reactivity of Nsulfonyl and N-acyl derivatives 
2 

have been reported by F. D. Popp et al. The title compounds were prepared for a comparison of 

their hydrolysis reaction products with those of Nsulfonyl and N-acyl derivatives of dialkyl 

12-diiydroisoquinoline-1-phosphonates. 

The synthetic method of Nacyl derivatives such as dimethyl 2-acyl-13-dihydroisoquin~~ne-1- 

phosphonate (2a) was previously reported by Akiba et al, using isoquinoline, acyl chloride, sodium 
3 

iodide and trimethyl phosphite in acetonitrile in good yields (Akiba's method). (Scheme 1) This 

method was applied to the preparation of dimetyl 2-methanesulfonyl-l~hydroisoquinolhe-l- 

phosphonate (3a), hut 3a was not obtained at all and much Iz from NaI was observed in purification 

of the product. By Akiba's method, it was considered that NaI would to accelerate the formation of 2 

from intermediate (la) in acetonihile as a polar solvent, but in the preparation of 3a, NaI in 

acetonitrile prevented the formation of 3a. The reaction was thus conducted in CHzClz, a non-polar 

solvent, instead of acetonitrile without Nal at room temperature for 1 day. 3a was obtained in 95% 

yield. This method was also used to prepare various dialkyl 2-sulfonyl-1,Z-diiydroisoquinolhe-l- 

phosphonates, as summarized in Table I. (Scheme 1) 

On using benzenesulfonyl instead of acyl group, Nbenzenesulfonytisoquinolinium salts (lb), the 
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Scheme 1 

Table I Yield of compounds (2a - 1 and 3a - g) from isoquinoline. 

Entrv R R Yield(%) Entrv R R Yield(%) 

. . 
2f CsHs 82 3f P(=O)(OiCkH7)z CH3 65 
2g OCzHs 88 3g CsH5 35 
2h N(CH3)z 80 
2i P(=O)(OiCkH?)z CH3 86 
2i CsHs 84 
2k OCzHs 88 
21 N(CH3)z 85 

a) Yield%% in the ref. 3. b) Yield:75% in the ref. 3. c) Yield:77% in the ref. 3. d) Yield:22% in 
the ref. 3. e) This compound was not obtained by the method from the ref. 3. f) Yield:70% in the 
ref. 3. 

intermediate to dimethyl 2-benzenesulfonyl-1~dihydroisoquinoline-l-phosphte (3b) was 

obtained in several hours. Even in CHzClz at room temperature, 3b was obtained in 1 day. This 

method was used to obtain other compounds which are listed in Tables I and 11. 

Isoquinolines (2a - d) and quinolines (4a - c) have been reported by Akiba et aL. But the title 

compounds were obtained milder conditions and our method generally provides better yields. NaI is 

not really necessary in the preparations of dialkyl 2-acyl ( or sulfonyl )-1,2-dihydroisoquinoline- 



HETEROCYCLES, Vol. 43, No. 5,7996 955 

Table I1 Yield of compounds (4a - c) from quinoline. 

a) yield:36% in the ref. 3. b) yield:&% in the ref. 3. c) yield:91% in the ref. 3. 

EXPERIMENTAL 

General comments 

Melting points were measured on a Yanagimoto Micromelting Point Apparatus and are uncorrected. 
1 1 3  

The H-Nmr and C-Nmr spectras were recorded on a JEOL JNM A-400(400 MHz) witb 

tetramethylsilane as an internal standard. Chemical shifts are given in ppm( 6 ), and signals are  

described as d (doublet), m (mukiplet), and br (broad). Mass spectra (ms) were taken with JEOL 

HX-110 and Hitachi M-BOB-GC-MS spectrometers. Aluminum oxide used for column 

chromatography was Merck Aluminium oxide 90 active, neutral (70-230 mesh). 

Dimethyl 2-methanesulfmyl-l~-dihydroisoquinoline-l-ph~~phonate (2a - 1,3a - g, 4a - d) 

To a stirred solution of isoquinoline (12.9 g, 0.1 mol) in CHzCb (500 ml) were added slowly 

methanesulfonyl chloride (12.6 g, 0.11 mol) and trimethyl phosphite (13.7 g, 0.11 mol) at room 

temperature and the whole was kept at room temperature for 1 day. The reaction mixture was 

poured into ice water and extracted with CHzClz and the CHaClz solution was washed with 6N HCI 

and next 5% NaHCO3. The CHzClz solution was dried over MgSO4, filtered and concentrated. The 

crystalline residue was recrystallized from benzene-hexane (1 : 1) to give 3a (30.lg, 95%). The 

other compounds (2a - 1, 3a - g, 4a - d) were obtained by the same way. Oily compounds were 

purified by column chromatography (neutral alumina) witb CHzClz as an eluent. Physical properties 

of compounds (2a - 1,3a - g, 4a - c) were shown in Tables 111-VII. The compounds (2a - d, 3c, 
3 

4a - C) were identified by ir spectrum . 
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Table I11 Physical properties (mp, ms, ir) of compounds (2a - 1, 3a - g, 4a - c) 

+ 
(FAB MH ) 

a 
2a a 80-81 282 1255(P=O) 
a, a 98-99 344 1255(P=O) 
2c a oil 312 1250(P=O) 
2d 83-84 311 125O(P=O) 
2e oil 310 1670(C=O) 1249(P=O) 
2f oil 372 166O(C=O) 1252(P=O) 
2g oil 340 172O(C=O) 1250(P=O) 
2h oil 339 1658(C=O) 1250(P= 0 )  
2i oil 338 1671(C=O) 1248(P=O) 

oil 400 1661(C=O) 125O(P=O) 
2k oil 368 1713(C=O) 1251(P=O) 
21 oil 367 166O(C=O) 1250(P=O) 
3a 126-128 318 1331,1155(S&) 1259(P=O) 
3b . 127-130 380 l353,1173(SOz) 1250(P=O) 
3c 116-117 394 1255(P=O) 
3d 53-54 346 1347,1159(SO~) 125O(P=O) 
3e 108-110 408 1171(SOz) 1252(P=O) 
3f 63-64 374 1347,1160(SOz) 1236(P=O) 
3g a 99-100 436 ll8O(SOz) 1251(P=O) 
4a a 118-119 282 1245(P=O) 
4b a 82-83 344 1260(P=O) 
4c oil 312 1260(P=O) 

a) ref. 3. 

1 
Table IV Physical properties( H-nmr m CDCk ) of compounds ( 2a - l, 3a - g ) 

1-H 3-H 4-H 
6.30(dJ=18.0 Hz) 6.69(dJ=8.0 Hz) 5.98(d J=8.0 Hz) 
6.38(d.T=17.6 Hz) 6.56(d.l=7.6 Hz) 557(d.l=7.6 Hz) 

2f , 6.mid;j=i8.0 ~ z j  
2g 5.75(d J=16.4 Hz) 
2b 5.69(dJ=15.6 Hz) 
2i 6.24(dJ=18.3 Hz) 
2 6.34(dJ=18.4 Hz) 
2k 5.70(dJ=15.6 Hz) 
21 5.67(dJ=15.6 Hz) 
3a 5.62(dJ=20.0 Hz) 
3b 5.63(dJ=21.6 Hz) 
3c 5.63(dJ=21.6 Hz) 
3d 558(dJ=19.8 Hz) 
3e 5.62(dJ=22.0 Hz) 
3f 5.5iidj=20.4 H Z ~  
3g 5.53(dJ=222 Hz) 

6.87(br) 
6.56(dJ=7.8 Hz) 
6.69(dJ=8.0 Hz) 
656(dJ=8.0 Hz) 

6.57idj=72 HZ) 
6.86(dJ=7.6 Hz) 
6 s s i d j = 7 a  xzj 
6.61(dJ=72 Hz) 

5.94(dJ=6.8 Hz) 
5.81(dJ=7.8 Hz) 
5.94(dJ=8.0 Hz) 
5.83(dJ=8.0 Hz) 
5.92ib;) 
5.77(dJ=7.8 Hz) 
623(dJ=7.6 Hz) 
6.14(dJ=7.8 Hz) 
6.12(dJ=72 Hz) 

a), b), c) 10% solution in DMSO-d6 a t  65 "C 
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1 3  
Table V Physical properties( C - w  in CDCh ) of compounds ( 2a - 1,3a - g ) 

a), b), C) 10 W solution in DMSO-d6 at 65 "C 

1 
Table VI Physieal properties( H - w  in CDCh ) of compounds ( 4a - c ) 

Entry 2-H 3-H 4-H 

4a 6.12 (d, J=24.0 Hz) 6.14 ( br ) 6.63 ( m ) 
4b 5.91 (d, J=21.3 Hz) 6.21 ( m ) 6.73 ( m ) 
4c 5.68 (d, J=168 Hz) 6.59 ( m ) 6 . 6 0 ( m )  

13 
Table W Physical properties( C - w  in CDCb ) of compounds ( 4a - c ) 

Entry 1-c 3-c  4 4  - C=O 

To a stirred solution of isoquinoline (12.9 g, 0.1 mol) in CHzClz (500 ml) were added slowly 

benzenesulfonyl chloride (19.4 g, 0.11 mol) and trimethyl phosphite (13.7 g, 0.11 moll at room 

temperature and the whole was kept at room temperature for 1 day. Tbe precipitated substance was 

fiItered. Yield 28 % (7.6 gl), mp 38 - 39 % . 
1 

lb: H-Nmr (CDCl 3 ) 6 9.91 (lH, s), 8.66 (3H, d, J 4 . 8  Hz), 8.23 (4H, d, 5 4 . 4  Hz). 
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