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AbStraEt - Trifl~oroa~eti~anhydride and trifluoromethyl sulfonyl anhydride 

are used in Blschler-Napieralski type cyclization. Starting from the appro- 

priate amides, the dihydroisoquinolines are formed in excellent yields. 

Bischler-Napieralski (BN) reaction is very widely used1 in the synthesis of isaguinoline deriva- 

tives, however, classical Bisohler type cyolizations require drastic conditions of refluxing the 

amide with PhosPhoryl chloride or phosphorus pentoxide, in xylem or toluene etc. During the 

elu~idation~-~ at. the mechanism )or BN cyclization, we felt the need For milder conditions for the 

cyclization. The imidoylhalide formed as an intermediate in EN reaction dissociates to a nitril- 

ium salt2 (Soheme 1) and this induced a search for better leaving groups than chloride of the 

imidoyl derivatives. 

Scheme 1 

R, = Ph, CH3 pOMePh, R2 = H,Ph, R4 = H,0CH3. 

- 1 6 5 -  



RIo such groups are tt-ifluoroaeetic anhydride (TFAA) and trifluoFomethy1 sulfonic anhydride 

(TFMSA). The reaction between the amide (1) and TFAA OF TFnSA is very fast to give the imidoyl 

trifluoroacetate (i~oimide)~ and imidoyl trifluoromethyl sulfonate (mixed anhydride) respect- 

ively (Scheme 1). Even though the reaction of TPMSA with aldoximes is known, the above imidoyl 

derivitives are not well known in the literature. Campagna et a1,6 p~oposed a mechanism for 

preparation of nitriles from amides, where the imidoyl t~ifluoroacetate structure was assumed to 

be an intermediate, but they did not isolate the intermediate. Prior to their publication, we 

already have isolated2 various imidoyl trifluoroaoetates and imidoyl tFifluoromethy1 sulfonates 

(Tables 1 and 2) from N-substituted amides. 

TABLE 1 

P~eparative and Spectroscopic Data for Imidoyl Trifluoroacetates 

IR (NaC1) 
Structure 2 Nujol. 1500-1800 Aryl 
ls&& !! - Yield .N-CHR~* =NCHR'CHR~-• ~ t h e r  SiRnals om-1- - 
P m M e  COCF3 100% 178O(m) ,1120(vs), 3.98 (t) 2.88 (t) 3.11(t) 6.58(rn) 

1700(vs) ,1595(s), J = 6.5Hz J = IHz 3.83(s) 1.53(s) 
15lO(s) (-OCH3) 

PVhpH COW3 90% 1130(m) ,1690(s), a multiplet* between 
1600(m),1575(u) 3.25 and 4.12 12.00(s) 5.75(d) 

7.25(s) 

p~eOP4PhflH COCF3 93% 1800(m) ,174O(m), 6.90 and 
1690(s),1605(s), 5.90 (t) 3.52 (dl 3.85(s) 7.53(AA'XX'E 
1505(s) 1.32(s) 

6.72(s) 
P?H,P?H COCF3 100% 1l20,1700h1680(vs) 4.45(b~oad singlet)+ 6.85(s) 

1600(s) ,1575(w) 7.33(s) 

pMeOPhlH,TeO COP3 942 1160(w) ,1720(3), 
1660(s),1600(vs), 4.03 (t) 2.98 (t) 3.93 and 1.63(AA9XX') 
11195(s) J = IHz (OCH3) 6.11(d) 

#Appears as a cluster of' doublets. $ 1 ~  spectra of the isaimide could not be obtained as the 

decomposition was very fast even at room temperature. 9 o r  the para disubstituted aryl ring 

protons. f Appear's to have superimposed on a doublet. h i s  peak is somewhat supepimposed by 

other (-0CH3) peaks. 
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TABLE 2: Preparative and Spectral Data of Various Imidoyl Trifluoromethylsulfonates 

11OO(s) 

1600(s) 

1545 and 

1525(m) 

1500(s) 

decomposes 

deoomposes YeFy fast* 

*A~SO see experimental seetion for complete spectral data. %road peak. f~~~roximate since 

this peak is superimposed by other (-0CH3) peaks. 

Similar to the mechanism we worked out2y3, these imidoyl derivatives (isoimides and mixed anhyd- 

rides) cyclize, via the nitrilium salt (4) to yield the corresponding dihydroisoquinoline deriv- 
atives (Scheme 2). Formation of an isoimide (3,X=COCF3) is instantaneous upon the addition af 

the reagent, but the cyolizatian is slow enough to monitor with NMR. The amide shows two sing- 

let absorptions at 3.73 ppm and 3.79 ppm for the six methoxy protons which became two singlet 

absorptions at 3.70 ppm and 3.83 ppm in the imidoyl derivative (for = N - 3  -1. The reaction 

of triflyl anhydride with various amides is instantaneous to give the mixed anhydride which 

cyclizes rapidly, especially when eleotron-donating groups are available in the phenyl ring. 



R*w;;a 4 - R*@&. 
L R, 

" 6 0 ,  
- =w 2 X=COCF, - 
I? R' jR, 3 x sqcF, 

R !  R* @'y 7A ! ox- 
6 @$ 

Scheme 2 

x = cocF3, SO2CF3 R2 = H 

R, = H,P~, p o c q ~ h  Rj = NrPh 

R, = H, O C q  

Whenever TFAA reacted with 2-phenethyl amides, the reaetion produots depend on the competition 

between the N-trifluoroacetylation (6) and 0-trifluoroaoetylation ( 2 ) .  However, ~homson~ stated 

that low temperatures appeared to be a prerequisite to N,N-diaoylatlon and that at temperatures 

above O0 C, the reaotian was accompanied by dehydration to a large extent. In all the prepara- 

tlms of isaimides and mixed anhydrides, the temperatures were never lowered below room tempem- 

ture (around 20-25O C). Our attempt to N-acylate or benzoylate vaFious amides (of the type 

shown in Table 1) at room temperature was unsuocessful. Similarly, the reaction between amides 

and TFMSA could result in two different compounds. Again, the 0-trifluoromethyl sulfonation was 

preferred over the N-trifluoromethyl sulfonation. 

Thus, the 0-acylation prodominates and this is proved by isolation, and mass spectral analysisq 

of the intermediate. In addition, the dihydroisoquinoline formation is not possible from the N,N- 

diacylated derivative unless it later rearranges to 0-acylated compound. 

The formation of "retro-Rittern reaction products, as with other condensing agents, 

from 1,2-diphenethyl benzamide were inevitable when TFAA or TFMSA were used. The transition state 

for the retro-Ritter Products p~obably very much resembles the extended conjugation in products. 

The N-(1,2-diphenethyl)-acetauide shows a single absorption at 1.83 ppm for the three methyl 

protons. When TFMSA was added, this singlet moved to 1.87 Ppm, and within 5-6 hours at room 

temperature, a new singlet aptmared at 2.28 ppm (for CH3CN) which later inoreased in intensity 
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while the singlet absorption at ]..a7 ppm decreased. IF the nitrilium salt is stabilized by delo- 

calization of eleotrms, the undesirable decomposition of the nitrilium salt should be overcome. 

Accordingly, an appropriate amide, the N-(l,2-diphenethyl)-p-methoxy benzamide was reacted with 

TFAA and TFMSA. However, only olefin and no cyelized product was isolated, as expected from the 

retro-flitter reaction (Scheme 3). 

Scheme 3 

R = 9, ph, pOCHjph 

Appel et a18 observed that triphenylphosphine and oarbon tetrahalides convert amides into imi- 

doyl halides. This observation offered us a possibilty of cyclodehydration using similar systems. 

We assumed that the mechanism involved an imidoyl oxyphosphanium intermediate. Indeed N - ( 2 0 , 4 -  

dimethoxyphenyl]-ethyl)-benzamide underwent cyclization upon heating with triphenylphosphine and 

carbon tetrachloride. We suggest Scheme 4 to account for the reaction. 

N i t d l i u m  Salt ImiidoylchloriG 
Corresponding 
dihydmisoqainoline / 

Scheme 4 

The above novel condensing agents are very convenient to "&at low temperatures in the cyclo- 

dehydration of Bisohler-Napieralski and related type of reactions. 



EXPERIMENTAL 

Melting points were determined on a model 1A 6304 electrothermal appartus and are uncorrected. 

B.P.'s are also uncorreoted. IR spectra were recorded on Perkin-Elmer models 137 and 137G, 

Beokman IRA or Bausch and Lomb 250 speotrophotometers. The term "solutionn is used with chlora- 

form-i as the solvent (unless another solvent is mentioned) and the term "mull" is used for 

nujol. The proton nmr spectra (H,,,) were obtained using Varian Associates model T-60, EM-360, 

and HA-60 with TMS an interral standard. 

N-(2-~henethy1)-benzimidoyl trifluoroacetate (2a) (General Procedure). 

The N-(2-phenethyll-benzamide (1 g, 0.0044 mole) was suspended in anhydrous ether (25 ml) and 

trifluoroacetic anhydride (1.85 g, 0.0088 mole) was added dropwise, in the dry box. The solvent 

was evapo~ated from the reaction mixture. The H,,, (CDC13) spectrum showed that the residue c m -  

sisted of the 0-trifluaroacetyl isoimide and partly its trifluoroafetate salt. The latter could 

be converted to the isoimide by heating the oily residue in a vacuum, in a 60°C oil bath for 1-2 

hr. The oily isoimide was obtained in quantitative yield and was not further purified. 

IR (neat): 3010 (w), 2950 (m), 2925 (w), 2845 (m). 1800 (m), 1730 ( v s ) ,  1710 (vsl, 1601 (vs,  

-C.N), 1580 (w), 1525 ( v s ) ,  1470 ( s ) ,  1420 (m), 1395 (w), 1370 (m), 1325 (m), 1270 ( v s ) ,  1205 ( m ) ,  

1170 ( v s ) ,  1120 (m), 1025 (vsl, 970 (w), 855 (s), 815 (m), 770 (s), 735 (m), 695 ( m )  or1. 

Lrn (CDC~Q): 2.92 (t, J = 8.5Hz, 2H, C6H5~H2CH2-), 3.97 (t, J : 7.5Hz, 2H, C,jH5~~2CH2-), 7.17 

(broad s, 5H, C6H5), 7.50 (broad s,  5H, C6H5). 

Cyolization of N-(2-B.4-dimethax~~henyll-ethyl)-benzimidoyl tFifluoroacetate (2e) to 1-phenyl- 

3.4-dihydro-6.7-dimethaxyisoouinoline. 

The com~ound 3 (0.98 g, 0.0026 mole) was heated under vacuum, at 60-70% (bath temperature) for 

about 5-6 hr. The reaction was monitored by nmr of withdrawn samples. A yellow solid was ob- 

tained upon tituratian of the reaction mixture with anhydrous ether (10-15 mll. The Hn,, (in 

CDC13) spectrum indicated that the solid was the cyclized, isoquinoline salt. The above yellow- 

ish solid was dissolved in water (15 ml), and made alkaline by 15% KOH solution (25 ml). Upon 

stirring far 30 mi". a white solid was preoipitated and filtered, yield 90.1$, m.p. 123-125OC. 

The spectral characteristios were identical with those of the authentic sample. 

Cyclization of an amide via the imidoyl trifluoroacetate without isolation of the intermediate. 

In a three necked flask (150 ml) equipped with a reflux oondenser, dropping funnel, the N-(2- 

phenethyll-benzamide (la) (2 g, 0.0088 mole) was suspended in anhydrous xylene. (75 ml). To 

this stirred suspension, trifluoroacetic anhydride (4.2 g, 0.20 male) was added dropwise under 

a oontinuous flow of dry nitrogen. At the end of the addition, the reaction mixture beoame 

homogeneous and was refluxed for about 6 hr. After cooling, the contents of the reaction vessel 
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were poured onto crushed ioe (100 g). The organic layer was separated and the aqueous layer 

was basified witn 15% aqueous sodium carbonate solution. Then the aqueous layers were extracted 

with chloroform, the extracts oombined, dried and the amide collected upon the evaporation 

of the solvent. The spectra were identical to thos of the authentic sample of the amide. 

Attempted oyclization of N-(1.2-di~henethy1)-benzimidoyl trifluoroacetate (2b). 

A. The isoimide (1 g) was dissolved in anhydrous chloroform (15 ml) and was allowed to cyclize 

TOT about 5 days and was occasionally stirred. The solvent was removed on the Rotavapor and 151 

KOH solution (30 ml) was added to the residue. The yellow oil which separated was extracted with 

chloroform (2 x 15 ml). The IR and H,,, spectrum of the oily residue of the solvent, indicated 

to consist of a mixture of trans-stilbene, benzonitrile and soma amide based on comparison with 

authentic samples. 

B. N-(l,2-diphenethyl)-benzimidoyl trifluoroacetate (2b) (1.18 g, 0.0029 mole) was heated (bath 

temperature of 60°C) under vacuum (0.04 tom) for about 50-70 mln. The reaction mixture was 

dissolved in anhydrous ether (15 ml) after cooling. Petroleum ether was added drop by drop to 

the etheral solution until a slight tu~bidity appeared. After standing for several hours, the 

mixture of trans-stilbene and N-(l,2-diphenethyl)-benzamide (lb) preoipitated and were filtered 

by suction. The latter had to be formed by hydration of the nitrilium salt (4b). The filtrate 

contained benzonitrile and was obtained after removing the solvent. The spectra of thus ob- 

tained benzonitrile was identical with that of the authentic sample. The stilbene and the amide 

were separated through their difference in the solubility in ethyl ether. The yield of stilbene 

was 66.6% and was identified by comparing the spectra with that of the authentic sample. 

Attem~ted cyclizatim of N-(1.2-di~henethy1)-D-methoxybenzimidoyl trifluoroacetate (2i). 

The isoimide from the previous experiment was heated (bath temperature 60-7D°C) under reduced 

pressure (0.04 tort') for about 6 hr. The reaction mixture was dissolved in anhydrous ether (20 

ml), and was extracted with 151 KOH solution (2 x 30 ml). The ethereal layer was dried over 

anhydrous sodium sulfate and a pale yellowish oil was obtained on evaporation of the solvent. 

The spectral evidence (IR and nmr) indicated that the oil was indeed a mixture of trans-stilbene, 

P-methoxybenzonitrile and minor amounts of the corresponding amide (li). The nitrilium salt 

was therefore not stabilized by an electron donor group in the benzimidoyl moiety. 

Attemted cyclization of N-(1,Zdi~henethyl)-acetimidoyl trifluoroaoetate (2c). 

N-(1,Z-diphenethyl)-acetamide (lc) (1.05 g, 0.0044 mole), trifluaroacetic anhydride (4.40 g, 

0.020 mole) and anhydrous ether (25 ml) were used to prepape this "mixed anhydride". me reac- 

tion of the amide and the formation of the "isoimide" was almost immediate. The NMR spectrum 



of the reaction mixture, after the evaporation of the solvent, clearly indicated that the retro- 

Ritter reaction products formed, hence the cyclization of this to the corresponding isoquinaline 

(50) was not successful. 

: 2.00 ( s ,  3H, -CH3), 3.63 (doublet of doublets due to the chemical shift of nan- 

equivalance of the methylene protons, 2H, C6H5CH2-), 5.46 (uneven q, lH, C6H5CHCH2C6H5), 7.23 

( 5 )  and 7.61 ( s ,  far the aromatic protons), 11.93 (s, =NH-). 

Premration of imidoyl triflates. 

N-(2-phenethyll-benzimidoyl trifluoromethylsulfonate (3a). 

The reaction between the N-(2-phenethy1)-benzamide (la) (1 g, 0.0044 mole) and triflyl anhydride 

(2.82 g, 0.01 mole), occurred very fast according to the general technique described under VI. 

The H,,, (CDC13) spectrum of the residue, after evaporation of the solvent, showed it to be 

a mixture of N-(2-phenethy1)-benzimidoyl trifluoromethylsulfonate (9a) and its salt with tri- 

fluoromethylsul~onic acid. 

IR (neat): 2950 ( 8 ,  broad), 1725 (m, broad), 1650 (m), 1600 (s), 1580 ( s ) ,  1480 (w), 1440 (m), 

1390 (m), 1300 (vs,  the traces of either can give rise to this very broad peak), 1020 (s), 920 

(m, broad), 750 (m), 695 (s, broad) cm-l. 

smr(cocl3: 3.33 (broad, 2H, C6H5CHZ-) , 4.00 (broad, 2H, C6H5CH2CH20), 7.47 (uneven multiplet, 

10H), 14.73 (s, lh). 

The above "mixed anhydride" has failed to undergo cyclization to yield 1-phenyl-3,q-dihydkoisaquino- 

line (5a); however, the oorresponding amiae (la) was recovered upon alkaline hydrolysis. 

N-(2-vhenethyll-p-rnethaxybenzimidoyl trifluoromethylsulfonate (3h). 

The N-(2-phenethy1)-p-methoxybenzamide (lh) (1 g, 0.004 mole) triflyl anhydride (2.26 g, 0.008 

mole) were allowed to react in anhydrous ether (25 m1) at 20". 

sm, (CDCl?): 3.30 (t, J : 7Hz, ZH, C6H5CH2-), 3.90 (s, 3H, -OCH3), 4.51 (t, J = IHz, 2H, 

C6H5CH2CH2-), 7.04 and 7.93 (d, J = 9HZ, 4H, AB splitting, AA' XX '  Protons of -C6H40CH3), 7.32 (3, 

5H, CgH5). 

The mixed anhydride did not change its speotra even after several days and there was no indica- 

tion of cyclization even after heating this mixture. However, this reaction mixture was hydro- 

lyzed with a base to the amide (lh). 

N-(2-13.4-dimethaxy~henyll-ethyl)-benzimidoyl trifluoromethylsulfonate (3e). 

The N-(2-t3,k-dimethoxyphenylJ-ethyl benzamide (le) (7.14 g, 0.025 mole) and triflyl anhydride 

(9 g, 0.0319 mole) were allowed to react at room temperature ta give immediately an oil which 

later turned to a semisolid. 
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IR (pull): 2940 (vs,  broad), 2870 (s), 1630 (s), 1605 ( m ) ,  1550 (s), 1515 (s), 1480 (w), 1460 

( 8 ,  broad), 1410 (w), 1370 (s), 1325 (s), 1305 (w), 1280 ( s ) ,  1240 (s), 1220 (m), 1180 (w), 1150 

(s), 1140 (s), 1025 (9 ) .  980 (w), 875 (w), 780 (w), 725 (91, 700 (m), 635 (vs) om-1. 

&, (C?C19): 3.20 (t, J = IHz, 2H, -mcH2CH2-), 3.73 (s, -OcH3), 4.02 (s, -OCH3), 6.93 (s), and 

7.07 (s, 3H), 7.07 (s, 5H), 10.08 (s, broad, =NH, lH), 14.68 (s, lH, -SO+). 

The other methylene group (-NHCH2CH2-) appears approximately around 3.90 ppm; however, it was 

superimposed by the two singlets (OCH3) and the integration showed 8 protons. 

N-(2-~.4-dimethoxy~henyll-ethyl)-~-methoxy-benzlmidoyl trifluoromethyl-sulfonate (31). 

The N-(2-~,4-dimethmypheny4-ethyl)-p-methoxybenzamide (2.56 g, 0.008 male) and triflyl anhyd- 

ride (3.0 g, 0.0106 mole) were allowed to react at 20°. The mixed anhydride separated as an 

oil which upon stirring for 1 hr. solidified to an orange solid. 

The above solid was filtered by suotian and washed with anhydrous ether (20 ml), in the dry box. 

m.p. 173-175°C. 

IR (neat): 2950 (vs .  broad), 2865 (vs), 1540 (m), 1620 ( s ,  -C=N), 1570 (m), 1525 (m), 1465 (s), 

1380 ( s ) ,  1340 (m), 1280 (s), 1240 (s), 1225 (m), 1175 ( s ) ,  1125 (m), 1025 (s), 990 (w), 995 (w), 

840 (m), 825 (m), 790 (m), 735 and 725 (w), 645 (m). 635 (s) om-=. 

Thirty hours after the addition of the triflyl anhydride, the IR spectrum of the partly oily 

mixture showed a peak at 2350 ( w )  in addition to an overall blurred spectrum, indicating the 

presence of the nitrilium ion intermediate. 

The amide and the triflyl anhydride were also allowed to react in CDC13 and this reaction mix- 

ture was used for speotral measurements. 

t& (CDCh): 2.97 (broad s, =NCH2CH2-), 3.70 (broad s, -OCH3), 4.45 (broad s, =NCH2CH2-), 6.87 

(broad d, J = 8Hz), 7.60 (broad d, J = 7.5Hz), and 11.57 (s, =HN). 

AS the reaction proceeded, a singlet appeared at 4.10 ppm (-0CH3) which increased (relative to 

other -Om3 peak). At the end of five days at room temperature, the reaction appeared to have 

been completed and hence was worked up in an alkali media (to remove the acid, if any) to yield 

the required isoquinoline. 

&,,-$: 3.13 (uneven, t, J = 7.5Hz. =HCH2CH2-), 3.77 (s), and 4.05 (s -the two methoxy 

groups at carbons 6 and 7 in the isoquinoline), 3.92 (s, -C6H40CH3), 7.10 (d, J = 7.5Hz). and 

7.73 (d, J = 8Hz), for the artho and meta protons of aryl grmp at carbon 1 of the isoquinoline; 

6.97 (d, J . 7Hz, the aromatic hydrogens of oarbons 5 and 8 of the isoquinoline) was superimposed 

on the doublet centered at 67.10. 



In an attempt to repeat the cyclization (after identifying the mixed anhydride), the amide was 

isolated, which formed due to the partial hydrolysis of the imidoyl triflate, or to hydration 

of the nitrilium salt. 

N-(1,2-di~henethyl)-acetimidoyl trifluoromethylsufulfonate- (3~). 

The N-(1,2-diphenethyl)-aoetamide (lc) (1.05 g, 0.004 mole) and t~iflyl anhydFide (2.26 g, 0.0080 

mole) were allowed to react in anhydrous ether. After evaporation of the solvent, the H,, (CDC13) 

Speotrum showed the decomposition reaction in progress yielding acetonitrile and stilbene. 

Attemts to isolate N-(1,2-diph~ethyl)-p-m~thoxybenzimido~l trifluoromethylsulfonate (31). 

The N-(l,2-diphenethyl)-p-methaxybenzamide (li) (1 g, 0.003 male) and triflyl anhydride (1.97 g, 

0.007 mole) were used in the general prooedum to prepare this mixed anhydride. The H,,, (CDC13) 

spectrum of this oily residue ahowed it to be a mixture of trans-stilbene, p-methoxybenzonitrile 

(also mtrix-bound ether, even after several days at low and reduced p~essu~e). 

& (CDCl?): 3.83 (s, 3H, -OCH3), 7.06 (s, 2H, C6H5CH=CHCgH5), 7.33 (m, all aromatic protons), 

14.64 (3, CF3S03H). 

Cyclization of Imidoyl triflates. 

The fyclization of the imidate, 31, was comparatively fast, even at room temperature. The corres- 

ponding isoquinoline (51) was collected after the usual work up in the basic media. The spectra 

was identical with that of the authentic sample. 

Hmmm (CDCl?): 2.70 (t, ZH, =NCH2CH2), 3.70 (s, 3H, -OCH3), 3.92 (s, 3H, -OCH3), 6.78 (81, and 

7.45 (m, total of 7H). Here also the other methylene was around 6 3.98 superimposed by two sing- 

lets at 6 3.70 and 6 3.92. 

The ratio of protons in the region 6 7 to 8, versus that in the region 3.83 ppm (-0CH3) was 

16:3. The 16 hydrogens included 14 aromatic hydrogens and 2 aliphatic hydrogens of the trans- 

stilbene. The traces of ether were also seen at 6 1.40 (t) and 6 4.03 ( q ) .  

The reaction between the N-(1,2-diphenethyl)-p-methoxybenzamide (li) and triflyl anhydride was 

relatively fast and the resulting mixed anhydride almost immediately decomposed to yield the 

retro-Ritter reaction products. 

Preparation of different oarboxamides and sulfonamides. 

N-(2-ohenethyl)-trifluoroaceteamide (Is) (General Procedure). 

TO a magnetically stirrod solution of 2-phenethylamine (6.05 g, 0.05 mole), in dry chloroform 

(20 ml), trifluoroacetic anhydride (15.75 g, 0.075 mole) was dropwise added under the hood. 

After the reactants were allowed to react for about 1 hr. the mixture was extracted with water 

and the organic layer was dried (Na2S04). The crude amide was obtained and was recrystallized 

from ether-petroleum ether. m.p. 57-5g°C. 
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Anal. Calcd. for ClOHl0NOF3: C, 55.281; H. 4.64%; N, 6.541. 

Found: C, 55.351; H ,  4.711; N, 6.321. 

N-(2-phene.thy1)-ben;lenesulfonylamide. 

The sulfonylamide was prepared according to the procedure given for (1s) using 2-phenethylamine 

(3.25 g, 0.025 mole). Yield 552, m.p. 68.570.50~. 

N-(2-U ,4-dimethoxyphenyU-ethyl)-trifluoraacetamide (14). 

2-(3,bdimethoxyphenyl)-ethylamine (5.43 g, 0.03 mole) was triturated with trifluoroacetio 

anhydride (10.5 g, 0.05 mole) at O°C. After stirring the reaotion mixture for about 30-45 mi". 

water (35 ml) was added to the resulting solid. The precipitate was filtered with suction and 

washed tho~oughly with water. The crude amide was recrystallized from dry ether-petroleum ether 

solvent mixture. Yield 651 (5.40 g), white fluffy crystals, m.p. 86-8E0c. 

Anal. Calcd. far C12H14N03F3: C, 51.96%; H, 5.091; N, 5.05%; 0, 17.321; F, 20.57%. 

Found: C, 52.081; H, 5.121; N, 4.951. 

PreDaratiop of N-(Z-U,4dimethoxypheny~-ethyl)-benzene-sulfonylamide. 

Excess benzenesulfonyl chloride (oomeroial grade) was added dropwise to 2-(3.4-dimethoxypheny1)- 

ethylamine (1.81 g, 0.01 mole) and the reaction mixture was stirred for 1 hr. at 0°C. To this 

mixture, water was added and then it was extracted with ether (2 x 50 ml). The ethereal layers 

were combined, dried (Na2.304) and the solvent was removed on Rotavapor. The resulting crude 

sulfonylamide was ~eerystallized in etherpetroleum ether solvent mixture. Yield 451 (1.45 g), 

m.p. 90.5-91.5%. 

Anal. Calcd. for C16H19N04S: C, 59.78%; H, 5.96%; N, 4.361; 0, 19.931; S, 9.96%. 

Found: C, 60.091; H, 6.15%. 

Attempts to benzaylate N-(2-B.~-dimethoxy~henyl]-ethyl)-trifluoraacetamide (1"). 

TO a stirred solution of benzoyl chloride (0.29 g, 0.00206 mole) in anhydrous chloroform (20 ml), 

spectral grade pyridine (0.987 g, 0.0124 mole) was added and the reaction mixture was cooled to 

about -60°C. To this thick slurry complex, a saturated solution of N-(2-U,4dimethoxyphenyll- 

ethyl)-trifluoroaaetamide (1") (0.55 g, 0.00199 mole) in anhydrous aoetone (spectral grade) was 

added. The reaction mixture was warmed slightly periodically to facilitate a oontinuous stirring 

for about 8 hr. The solvent was evaporated under reduced pressure and anhydrous ether added to 

the resulting thick slurry. The pyridine salt was filtered with suction. The filtrate was 

washed with water. The dried ethereal layer was concentrated and pteroleum ether was added until 

Some turbidity appeared. The resulting white fluffy solid, which appeared on standing, was fil- 

te~ed with suction and was identified as the starting mterial by its spectra, superimposed on 

that of the amide. The above method was rCpeated by adding exoess of benzoyl chloride (dissolved 



in anhydrous chloroform) to the amide in chloroform. The work up (as in the previous case) gave 

the starting material in quantitative yield. 

Reaction of Benzenesulfmyl chloride with N-(2-~henethyll-benzamide (la).. 

To the solution of N-(2-phenethy1)-benzamide (2.55 g, 0.01 mole) in ohlorofarm (25 ml) and pyri- 

dine (0.49 g, 0.0062 mole) at O°C, the benzenesulfonyl chloride (2.12 g, 0.012 mole) was added. 

The mixture was stiFred and allowed to react for 2 hr. It was washed with water and then extrao- 

ted with 15% aqueous Na2C03 solution. The chlo~oform layer was dried and the solvent was re- 

moved. The crude PFoduet was obtained and its spectra were identical with that of the starting 

material. 

Attem~ts to isolate the retro-Ritter reaction Droduots from the reaction of N-(1.2-di~henethy1)- 

benzamide (Ib) and benzenesulfonyl chloride. 

The N-(1,2-diphenethyl)-benzamide (lb) was suspended in excess of pyridine and was cooled to O°C. 

An excess amount of benzenesulfonyl chloride was added dropwise. The reaction mixture was 

stirred for 1 hr. The pyridine salt was precipitated out upon the addition of anhydrous ether 

and this salt was filtered by suction. The filtrate was twice washed with water (25 ml each) 

dried ( N ~ ~ S O ~ ) ,  filte~ed and the solvent was evaporated. To this solid 15s Na2C03 (25 ml) was 

added and the mixture was extracted with ether (2 x 25 ml). The extracts were combined, dried 

(Na2SOq) and canoentrated (to a few ml). The petroleum ether was added to Precipitate out the 

product, which later was filtered with suction and identified as the starting material. 

Ring closure with tri~henylphasphine and carbon tetrachloride. 

The triphenylphosphine (1.32 g, 0.005 mole) was melted in a flask, fitted with a reflux condenser 

with a drying tube filled with anhyd~ous calcium chloride (indicating) and a magnetic stirrer. 

TO this molten triphenylphosphine, carbon tetrachloride (spectral grade, 0.76 g, 0.005 mole) was 

added. The resulting oomplex was stirred and the N-(2-D.4-dimethoxyphenyll-ethyl)-benzamlde 

(1) (1.14 g, 0.004 mole) was added. About 5 to 10 ml of anhydrous chloroform was added to 

facilitate the homogenity. The reaction mixture was refluxed for 1 to 1.5 hr. After coaling, 

the mixture was triturated with dry ether and then more ether was added. The resulting yellow- 

ish solid was filtered with suction. The H,, (CDC13) spectrum of this solid showed it to be a 

mixture of tpiphenyl phosphine oxide and 1-phenyl-3,adihydro-6,7-dimethoxyisoquinoline (5e).  

The NMR spectrum indicates it to be a mixture of the corresponding isoquinoline (612), amide . 

(about 392) and triphenylphosphine oxide. 

am, fCocl?): 1.86 (broad, ZH, =NCH2-1, 3.73 and 4.03 (s, 3H each, 0CH3 of the isoquinoline), 

3.80 ( s ,  6H, -OCH3 of the amide), 6.80 (d), 7.06 (s), 7.63 (m for Ph3PO). The traces of ether 

can also be seeen at 1.20 (t) and 3.37 (broad q). 
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