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Abstraet - Trifluoroaceticanhydride and trifluoromethyl sulfonyl anhydride
are used in Bischler-Napieralski type cyclization. Starting from the appro-

priate amides, the dihydroisoquinolines are formed in excellent yields.

Bischler-Napieralski (BN) reaction is very widely usedl in the synthesis of isoquinoline deriva-
tives, however, classical Bischler type cyclizations require drastie conditions of refluxing the
amide with phesphoryl chloride or phosphorus pentoxide, in xylene or toluene ete. During the

elucidationz'u

of the mechanism ¥or BN eyclization, we felt the need for milder conditions for the
cyclization, The imidoyl halide formed as an intermediate in BN reaction dissociates to a nitril-
jum salt? (Scheme 1) and this induced a search for better leaving groups than chloride of the

imidoyl derivatives,
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Scheme 1
R} = Ph, CH3 pOMePh, R, = H,Ph, R, = H,OCHJ.

—165—

1, 1981




Two such groups are trifluorcacetic anhydride (TFAA) and trifluoromethyl sulfonic anhydride

(TEM3A). The reaction between the amide (1) and TFAA or TFMSA is very fast to give the imidoyl
trifiuoroacetate (isoimide)5 and imidoyl trifluoromethyl sulfonate (mixed anhydride) respect-
ively {(Scheme 1). Even though the reaction of TFMSA with aldoximes is known, the above imidoyl
derivitives are not well known in the literature. Campagna et al,6 proposed a mechanism for
preparation of nitriles from amides, where the imidoyl trifluoroacetate structure was assumed to
be an intermediate, but they did not isolate the Intermediate. Prior to their publication, we
already have isolated? varicus imidoyl trifluoroacetates and imidoyl trifluoromethyl sulfonates

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

TABLE 1

Preparative and Spectroscopic Data for Imidoyl Trifluorovacetates

IR {NaCl)

Structure 2 Nujol, 1500-1800 Aryl

RyRoR3Ry X Yield cm™ =N-CHR"* =NCHR' CHR"-#* Other  Signals

PHHHOMe COCFy 100%  1780(m),1720(vs), 3.98 (t) 2.88 (t) 3.77{t)  6.58(m)
1700(vs),1595(s), J = 6.5Hz J = THz 3.83(s) 7.53(s}
1510(s) {-0CH3)

PhHHH COCF3 100%  1800(m),1730(vs), 3.97 (t) 2,92 (t) —ae T.17(s)
1601(vs),1580(w), J = T.5Hz J = 8,5Hz 7.50(s)
1525(vs)

PhPhHH COCFg 90%  1730(m),1690(s), a multiplet? between
1600(m),1575(w)  3.25 and 4,12 12.00{s) 5.75(d)

7.25(s)

MePhHi COCF5 91% 7 3.63 (aa) 5.46 (¢) 2,00(s) 7.23(s)

-CH 7.67(=)
11.93(s)

pMeOPhPhHH COCF3 93%  1800(m),1740(m), 6.90 and
1690(s),1605(s), 5.90 (t) 3.52 (d) 3.85(s) T7.53(AA'XX")}X
1505{s) T.32(s)

6.72(s)

PhHPhH COCFy 100%  1720,170041680(vs) UY.45(broad singlet)t 6.85(s)
1600{a),1575(w} T.33(s)

pMeCPhHHMeO COCF3 948 1760(w),1720(s},
1660{s),1600(vs), 4,03 (t) 2,98 (t) 3.93 and T7.63(AA'XX")
1495(s) J = TH (ocHz)  6.77(d)

#Appears as a cluster of doublets, *IR spectra of the iscimide could not be obtained as the
decomposition was very fast even at room temperature. XFor the para disubstituted aryl ring

protons. # Appears to have superimposed on a doublet. 1This peak is somewhat superimposed by

other (-OCH3) peaks.
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TABLE 2: Preparative and Spectral Data of Various Imidoyl Trifluoromethylsulfonates
IR {NaCl)
Structure 3 Nujol. 1500-1700 NMR Aryl
H;ﬂzﬂsﬂ - X Yield em=1 =NCHR" - =NCHR'CH-* other? Signals
PrHHH 50,CF3;  80-90% 1725(m) 4.00* 3.33 14.73(s)  7.47(m)
1650{m) I
1580(s)
Me OPHHHH S0pCF3 90-92% 1725(m)* ¥.57(t) 3.30(t) 3.90(s) 7.04(d)
1650(m) J= THz J = THz {OCH3) 7.93(d)
1610(s) ' 7.32(8)
1500{m)
PhHHMeO S0pcF3  90-94% 1630(s)
1605(m) 3.90% 3.20(t)  3.73(s)  6.93(s)
1550{s) J = THz k,02(s) T.07(s)
1515(s) {-0cH3)  7.70(s)
MeOPhHHOMe  SO,CF3 90% 1640(m) .45+ 2.97(s)*  3.70(a)*  6.87(d)*
1620(s) 7.60(d)*
1570(m)
1525(m)
MeHEHH 50,CF3 90% decomposes
MeDPtEP}}qH S0,CF3 1700{a)
1600(s) decomposes very rast?
1545 and
1525{(m)
1500(s)

#Also see experimental section for complete spectral data. “‘Broad peak. #Approximate aince

this peak is superimposed by other (-OCH3) peaks.

Similar to the mechanizsm we worked 0ut2’3, these imidoyl derivatives (isoimides and mixed anhyd-
rides) cyclize, via the nitrilium salt (Y4) to yield the corresponding dihydroisoquinoline deriv-
atives (Scheme 2). Formation of an isoimide (3,X=COCF3) is instantaneous upon the addition of
the reagent, but the cyclization 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-CH> -). The reaction
of triflyl anhydride with various amides is instantanecus to give the mixed anhydride which

cyclizes rapidly, especially when electron-donating groups are available in the phenyl ring.
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Scheme 2
= COCF3 N SOZCF3 R2 = H
H,Ph, pOCH3Ph Ry = H,Ph
H, OCH3

Ry
Whenever TFAA reacted with 2-phenethyl amides, the reaction products depend on the competition
between the N-triflucroacetylation {(6) and O-triflucroacetylation (2). However, Thomson! stated
that low temperatures appeared to be a prerequisite to N,N-dlacylation and that at temperatures
above 09 €, the reaction was accompanied by dehydration to a large extent. In all the prepara-
tions of iscimides and mixed anhydrides, the temperatures were never lowered below room tempera-
ture (around 20-25° (), Our attempt to N-aecylate or benzoylate variocus amides {of the type
shown in Table 1} at room temperature was unsuccessful. Similarly, the reaction between amides
and TFMSA could result in two different compounds, Again, the O-trifluoromethyl sulfonation was
preferred over the N-trifluoromethyl sulfcnation, ,
Thus, the O-acylation prodeminates and this is proved by isolation, and mass spectral analysis”
of the intermedjate. In addition, the dihydroisoquinoline formation is not possible from the N,N-
diacylated derivative unless 1t later rearranges to (-acylated compound,
The formation of "retro-Ritter® reaction products, as obsxer'vedz'l‘l with other condensing agents,
from 1,2-diphenethyl benzamide were inevitable when TFAA or TFMSA were used. The transition state
for the retro-Ritter produets probably very much resembles the extended conjugation in products.
The N-(1,2-diphenethyl)-acetamide shows a single absorption at 1.83 ppm for the three methyl
protons. When TFMSA was added, this singlet moved to 1.B7 ppm, and within 5-6 hours at room

temperature, a new singlet appeared at 2.28 ppm {for CH3CN) which later increased in intensity
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while the ainglet abaorption at 1.87 ppm decreased. 1If the nitrilium salt is stabilized by delo-
ecalization of electrons, the undesirable decomposition of the nitrilium salt should be overcome,
Accordingly, an appropriate amide, the N-(1,2-diphenethyl)-p-methoxy benzamide was reacted with
TFAA and TFMSA. However, only olefin and no ecyelized product was isolated, as expected from the

retro-Ritter reaction (Scheme 3).

30 o o

RCHN
R

;U_.

Schema 3

= CH3: rh, POCH3Ph

Appel et a1B chserved that triphenylphosphine and carbon 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 oxyphosphonium intermediate. Indeed N-{2[3,4-
dimethoxyphenyl)-ethyl)-benzamide underwent cyclization upon heating with triphenylphosphine and

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

HC PPh,
HC W/NH ceL, Hco]:::rf\k + CHCl,

oppgc1

e TN

Nitrlinm Salt . ;
$—————_ Inmidoylchloride

Corresponding ——

dihydroisoquinoline

Scheme 4

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

dehydration of Bischler-Napieralski and related type of reactions.
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EXPERTMENTAL

Melting points were determined on a model 14 630Y electrothermal appartus and are uncorrected.
B.P.'s are also uncorrected., IR spectra were recorded on Perkin-Elmer medels 137 and 137G,
Beckman IR-8 or Bausch and Lomb 250 spectrophotometers, The term "solution" is used with chloro-
form-d as the solvent (unless another solvent 1Is mentioned) and the term "mull"™ is used for
nujecl, The proton nmr spectra (Hnmr) were obtained using Varian Assoclates model T-60, EM-360,
and HA-60 with TMS an interral standard.

N=-{Z2-phenethyl)-benzimidoyl trifluoroacetate {2a) (General Progedure).

The N-(2-phenethyl)-benzamide (1 g, 0.0044 mole) was suspended in anhydrous ether (25 ml) and
trifluorcacetic anhydride (1.85 g, 0.0088 mole) was added dropwise, in the dry box. The solvent

was evaporated from the reaction mixture. The H (CDCl3) spectrum showed that the residue con-

nmr
sisted of the O-trifluorocacetyl iscimide and partly its triflucroacetate salt. The latter could
be converted to the isoimide by heating the oily resildue in a vacuum, in a 609C oil bath for 1-2
hr. The olly isoimide waa obtained in quantitative yield and was not further purified.

IR (neat}: 3010 (w}, 2950 (m), 2925 (w), 2845 (m), 1800 (m), 1730 (vs}, 1710 (vs), 1601 {vs,
-C=N), 1580 (w}, 1525 (vs), 1470 {s), 1420 (m), 1395 (w), 1370 (m), 1325 (m), 1270 (vs), 1205 (m},
1170 (vs), 1120 (m}, 1025 (vs), 970 (w}, 855 (s), 815 (m), 770 {s), 735 (m), 695 (m} cm-1,
Hpmr(CDCLg): 2.92 (t, J = 8.5Hz, 2H, CgH5CHpCHp-), 3.97 (t, J = 7.5Ha, 2H, CgHsCHpCHp-), T7.17

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

Cyclization of N-{2-[3,4-dimethoxyphenyl]-ethyl)-benzimidoyl trifluoroacetate (2e) to I-phenyl-

3,4=dihydro-t,7-dimethoxyisoquinoline.

The compound 2e (0.98 g, 0,0026 mole) was heated under vacuum, at 60-70°C (bath temperature) for
about 5-6 hr. The reaction was monitored by nmr of withdrawn samples. A yellow solid was ob-

tained upon tituration of the reaction mixture with anhydrous ether (10-15 ml), The H (in

nmr
CDCl3) 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% KOR solution {25 ml). Upon
atirring for 30 min. a white so0lid was precipitated and filtered, yield 90.1%, m.p. 123-125°C,

The speertral characteriatics were identical with those of the authentic sample,

Cyeclization of an amide via the imidoyl trifluorocacetate without isolation of the intermediate.

In a three necked flask (150 ml) equipped with a reflux condenser, dropping funnel, the N-(2-
phenethyl)-benzamide (la) (2 g, 0.0088 mole} was suspended in anhydrous xylere. (75 ml). To
this stirred suspension, triflucroacetic anhydride (4.2 g, 0.20 mole} was added dropwise under
a continucus flow of dry nitrogen., At the end of the addition, the reaction mixture became

homogeneous and was refluxed for about 6 hr., After cooling, the contents of the reaction vessel
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were poured onte crushed ice (100 g), The organic layer was separated and the aquecus layer
was basified with 15% aqueous sodium carbonate solution. Then the aqueous layers were extracted
with chloroform, the extracts combined, dried and the amide collected upon the evaporation
of the solvent. The spectra were ideétical to thos of the authentle sample of the amide,
Attempted cyclization of N-(1,2-diphenethyl)-benzimidoyl triflucroacetate (2b),

A. The isoimide (1 g) was dissolved in anhydrous chloroform {15 ml) and was allowed to eyclize
for about 5 days and was occasionally stirred. The solvent was removed on the Rotavapor and 15%
KOH solution (30 ml) was added to the residue, The vellow 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 some amide based on comparison with
authentic samples.

B. N-(1,2-diphenethyl)-benzimidoyl trifluorocacetate {2b) {1.18 g, 0.0029 mole) was heated (bath
temperature of 60°C) under vacuum (0,08 torr) for about 50-70 min. The reaction mixture was
dissolved in anhydrous ether (15 ml) after c¢ooling. Petroleum ether was added drop by drop to
the etheral solution until a slight turbidity appeared. After standing for several hours, the
mixture of trans-stilbene and N-(1,2-diphenethyl)-benzamide (1b) precipitated 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 splvent. The apectra of thus ob-
tained benzonitrile was idenktical 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,

Attempted cyclization of N-(1,2-diphenethyl)-p-methoxybenzimidoyl trifluoroacetate (21).

The isoimide from the previous experiment was heated {bath temperature 60-70°C} under reduced
presaure (0.04 torr) for about 6 hr, The reaction mixture was dissoclved in anhydrous ether (20
ml), and was extracted with 15% 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 correspending amide (1i). The nitrilium salt
was therefore not stabilized by an electron donor group in the benzimidoyl moiety.

Attempted eyclization of N-(1,2-diphenethyl)-acetimidoyl trifluoroacetate (2c¢).

N-{1,2-diphenethyl)-acetamide {le) (1.05 g, 0,0044 mole}, trifluoroacetic anhydride (4.40 g,
0.020 mole} and anhydrous ether (25 ml} were used to prepare this "mixed anhydride™. The reac-

tion of the amide and the formation of the "isoimide™ was almost immediate, The NMR spectrum
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of the reaction mixture, after the evaporation of the solvent, clearly indicated that the retro-
Ritter reaction products formed, hence the c¢yclization of this te the corresponding isoquinoline
(5¢) was not successful.,

Hyme (CDCL3}:  2.00 (s, 3H, -CHg), 3.63 (doublet of doublets due to the chemical shift of non-
equivalance of the methylene protons, 2H, CgHgCHp-}, 5.46 (uneven q, 1H, CgH5CHCHpCgHs), 7.23

(s) and 7.67 (s, for the arcmatic protons), 11.93 (s, =NH-).

Preparation of imidoyl triflates.

N-(2-phenethyl)~benzimidoyl trifluoromethylsulfonate (3a).
The reaction between the N-{2-phenethyl)-benzamide (la) (1 g, 0.004Y mole) and triflyl anhydride

(2.82 g, 0.01 mole), occurred very fast according to the general technique deseribed under VI,
The Hope (CDCl3) spectrum of the residue, after evaporation of the solvent, showed it to be
a mixture of N~(2-phenethyl)-benzimidoyl trifluorcmethylsulfonate (%a) and its salt with tri-
fluoromethylsulfonic acid.

IR _(neat}: 2950 (s, broad), 1725 (m, broad), 1650 (m), 1600 (s}, 1580 (=), 1480 (w), 1340 {(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) em~l,

Enmr—££29l3l: 3.33 (broad, 2H, CgHgCHy-), 4.00 (broad, 2H, CgH5CHoCHR0), 7.47 (uneven multiplet,
10H}, 14.73 (s, 1h).

The above "mixed anhydride™ has falled to undergo cyelization to yield l-phenyl-3,d-dihydroisoquino-
line (5a); however, the corresponding amide (la) was recovered upon alkaline hydrolysis.

N-{2-phenethyl)}-p-methoxybenzimidoyl trifluoromethylsulfonate (3h),

The N-(2-phenethyl)-p-methoxybenzamide (lh) (1 g, 0.004 mole) triflyl anhydride (2.26 g, 0.008
mole) were allowed to react in anhydrous ether (25 ml) at 20°,

Hyme_(CDCl3): 3,30 (%, J = THz, 2H, CgHgCHp-}, 3.90 (s, 3H, -OCH3), 4.57 (t, J = THz, 28,
CgH5CHoCHo-), T7.04 and 7.93 (d, J = 9Hz, UH, AB splitting, AA' XX' protons of -CgH4OCH3), 7.32 (s,
5H, CgHg).

The mixed anhydride did not change its spectra even after several days and there was no indica-
tion of oyclization even after heating this mixture. However, this reaction mixture was hydro-
lyzed with a base to the amide (1h).

N=-{2-13,4-dimethoxyphenyl]-ethyl) -benzimidoyl trifluoromethylsulfonate (3e).

The N-{2-13,4-dimethoxyphenyl}-ethyl benzamide (le) (7.14 g, 0.025 mole) and triflyl anhydride
(9 g, 0.0319 mole) were allowed to react at room temperature to give immediately an oil which

later turned to a semisclid.
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IR (gull): 2940 (vs, broad), 2870 (s}, 1630 (=), 1605 (m}, 1550 (s), 1515 (s}, 1480 (w), 1460
(s, broad), 1410 {w), 1370 (s), 1325 (s), 1305 (w), 12B0 (s), 1240 (s), 1220 (m), 1180 (w), 1150
(s), 1140 (s}, 1025 (s), 980 (w), 875 (w), 780 (w), 725 (s), 700 (m), 635 (vs) cm~1l,

Hpmpe (€DC13}: 3.20 (t, J = THz, 2H, -NHCHpCHp-), 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, 1H), 14.68 (s, 1H, -SOgH).

The other methylene group (-NHCHECHQ-) appears approximately around 3.90 ppm; however, it was
superimposed by the two singlets (OCH3) and the integration showed 8 protons.

N-(2-[3,4-dimethoxyphenyl]-ethyl)-p-methoxy-benzimidovl triflucromethyl-sulfonate (3i).

The N-(2-f3,4-dimethoxyphenyl)-ethyl}-p-methoxybenzamide (2.56 g, 0.008 mole)} and triflyl anhyd-
ride (3.0 g, 0,0106 mole) were allowed to react at 209, The mixed anhydride separated as an
oil which upon stirring for 1 hr, solidified to an orange sclid.

The above solid w;s filtered by suction 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 (=),
1380 (s), 1340 (m), 1280 (s), 1240 (s}, 1225 (m), 1175 (s), 1125 (m}, 2025 (s), 990 (w), 995 (w),
840 (m), 825 (m), 790 (m), 735 and 725 {w), 645 (m), 635 (s} em~1,

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 CDCl3 and this reaction mix-
ture was used for spectral measurements.

Homr(CDC13): 2,97 (broad s, =NCHyCHp-), "3.70 (broad s, -OCH3), 4.45 (broad s, =NCHpCHp-), 6.87
(broad d, J = 8Hz), T.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 -0CH3 peak}., At the end of five days at rcom temperature, the reaction appeared to have
been completed and hence was worked up in an alkali media {tc remove the acid, if any) to yield
the required iscquinoline.

Hope (€DC13):  3.13 (uneven, t, J = 7.5Hz, =HCHyCHz-}, 3.77 (s}, and L.05 (s -the two methoxy
groups at carbons 6 and 7 in the isoquinoline), 3.92 (s, -CgHyOCH3), 7.10 (d, J§ = 7.5Hz}, and
T.73 (d, J = BHz), for the ortho and meta protens of aryl group at carbon 1 of the isoquinoline;
6.97 (d, J = THz, the aromatic hydrogens of carbons 5 and 8 of the isoquinoline) was superimposed

on the doublet centered at & 7.10,
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In an attempt to repeat the cyclization {after identifying the mixed anhydride)}, the amide was

isclated, which formed due to the partial hydrolysis of the imidoyl triflate, or to hydration
of the nitrilium salt.

N-(1.grdiphqngthy;g-acetimidoyl trifluoromethylsufulfonate. (3e}.

The N-(1,2-diphenethyl}~acetamide (lc) (1.0% g, 0,004 mole) and triflyl anhydride {2.26 g, 0.0080
mole) were allowed to react in anhydrous ether. After evaporation of the solvent, the Hpme (CDC13)
spectrum showed the decomposition reaction in progress yielding acetonitrile and stilbene.

Attempts to isolate N-(1,2-diphenethyl)-p-methoxybenzimidoyl trifluoromethylsulfonate (31).

The N-{1,2-diphenethyl)-p-methoxybenzamide (11i) {1 g, 0.003 mole) and triflyl anhydride (1.97 g,

0.007 mole) were used in the general procedure to prepare this mixed anhydride. The Hyme (CDCl3)
spectrum of this oily residue showed it to be a mixture of trans-stilbene, p-methoxybenzonitrile
{alsc matrix-bound ether, even after several days at low and reduced pressure).

Hoppe (EDE13}: 3.83 (s, 3H, -0OCH3), 7.06 (s, 2H, CgHgCH=CHCgHg), 7.33 (m, all aromatic protons),

14.64 (s N CF3303H) .

Cyclization of Imidoyl triflates.

The cyclization of the imidate, 31, was comparatively fast, even at room temperature. The corres-
ponding isoquinoline (5i) was collected after the usual work up in the basic media. The spectra
was identical with that of the authentic sample.

Bomp{CDC13): 2.70 (t, 2H, =NCHpCHp), 3.70 (s, 3H, -OCH3), 3.92 (s, 3H, -OCH3), 6.78 (s), and
7.45 (m, total of 7H). Here also the other methylene was around § 3.98 superimposed by two sing-
lets at 6 3,70 and § 3.92.

The ratio of protons in the region 6 7 to &, 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 & 1,40 (t) and § 4,03 (q).

The reaction between the N=-(1,2-diphenethyl)-p-methoxybenzamide (1i) and triflyl anhydride was
relatively fast and the resulting mixed anhydride almost immediately decomposed to yield the
retro-Ritter reaction products,

Preparation of djifferent carboxamides and sulfonamides.

N-{2-phenethyl)-trifluorocaceteamide (1s) (General Procedure).

To a magnetically stirred solution of 2-phenethylamine (6,05 g, 0,05 mole), in dry chloroform
(20 ml), trifluorcacetic anhydride {15.75 g, 0.075 mole} was dropwise added under the hood.
After the reactants were allowed tc react for about I hr. the mixture was extracted with water
and the organic layer was dried (NaZSOH). The crude amide was cbtained and was recrystallized

from ether-petroleum ether. m.p., 57=592¢,
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Anal. Caled. for CygHygNOF3: C, 55.28%; H, 4.64%; N, 6.54%.
Found: ¢, 55,35%; H, 4.71%; N, 6.32%.

N-(2-phenethyl) -benzenesulfonylamide.

The sulfonylamide was prepared according to the procedure given for (1s) using 2-phenethylamine
(3.25 g, 0.025 mole). Yield 55%, m.p. 68.570.59¢,

N-(2-13,4-dimethoxyphenyl]-ethyl)-trifluoroacetamide (1u).

2-(3,4-dimethoxyphenyl)-ethylamine (5.43 g, 0.03 mole) was triturated with trifluorocacetic
anhydride (10.5 g, 0.05 mole) at 0°C, After stirring the reaction mixture for about 30-45 min.
water (35 ml) was added to the resulting solid. The precipitate was filtered with suction and
washed thoroughly with water. The c¢rude amide was recrystallized from dry ether-petroleum ether
solvent mixture. Yield 65% (5.40 g}, white fluffy crystals, m.p. 86-88°c,

Anal. Caled. for CipHyNOgFq: ¢, 51.96%; H, 5.09%; N, 5.05%; 0, 17.32%; F, 20.57%.

Found: ¢, 52,08%; H, 5.12%; N, b,95%.

Preparatiop of N-{2-{3,4-dimethoxyphenyl}-ethyl)-benzene-sulfonylamide.

Excess benzenesulfonyl chloride (commercial grade) was added dropwise to 2-(3,4-dimethoxyphenyl)-
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 (NapS0y) and the solvent was removed on Rotavapor. The resulting crude
sulfonylamide was recrystallized in etherpetroleum ether solvent mixture. Yield 45% (1.45 g},
m.p. 90.5-91.5°C,

Anal. Caled, for CygHigNOyS: cC, 59.78%; H, 5.96%; N, 4.36%; 0, 19.93%; S, 9.96%.

Found: ¢, 60.09%; H, 6,15%.

Attempts to benzoylate N-(2-[3,4-dimethoxyphenyl]-ethyl)-trifluoroacetamide (1lu).

To a stirred solution of benzoyl chloride (0.29 g, 0,00206 mecle) in anhydrous chloroform (20 ml),
spectral grade pyridine (0.987 g, 0.012% mole) was added and the reaction mixture was cooled to
about -60%C. To this thieck slurry complex, a saturated solution of N-(2-[3,4-dimethoxyphenyl])-
ethyl)-trifluorocacetamide (lu) (0,55 g, 0.00199 mole)} in anhydrous acetone {spectral grade} was
added. The reaction mixture was warmed slightly periodieally to facilitate a continuous 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 turbldity appeared. The resulting white fluffy solid, which appeared on standing, was fil-
tered with suction and was identified as the starting material by its spectra, superimposed on

that of the amide. The above method was repeated by adding excess of benzoyl chloride {dissolved
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in anhydrous chloroform) to the amide in chlorcform. The work up (as in the previous case) gave
the starting material in quantitative yield.

Reactjon of Benzenesulfonyl chloride with N-(2-phenethyl)-benzamide (1a).

Te the solution of N-(Z2-phenethyl)-benzamide (2.55 g, 0.0l mole) in chloroform (25 ml) and pyri-
dine (0,49 g, 0.0062 mole} at 09C, the benzenesulfonyl chloride (2.12 g, 0,012 mole) was added.
The mixture was stirred and allowed to react for 2 hr. It was washed with water and then extrac-
ted with 15% agueous NapCO3 solution. The chloroform layer was dried and the solvent was re-
moved, The crude product was obtained and its spectra were identical with that of the starting
material., -

Attempts to iselate the retro-Ritter reaction products from the reaction of N=(1,2-diphenethyl)-

benzamide (Ib) and benzenesulfonyl chloride.

The Nu(1,2-diphenethyl)-benzamide (1b) was suspended in excess of pyridine and was cooled to 09g,
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 (NapSOy), filtered and the solvent was evaporated. To this solid 15% NaC03 {25 ml) was
added and the mixture was extracted with ether (2 x 25 ml), The extracts were combined, dried
(Naasou) and concentrated (tc 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 triphenylphosphine 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 anhydrous 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 complex was stirred and the N-(2-[3,Y-dimethoxyphenyl)-ethyl)-benzamide
{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 cooling,
the mixture was triturated with dry ether and then more ether was added. The resulting yellow-
ish solid was filtered with suction. The Hpp. (CDCl3) spectrum of this solid showed it to be a
mixture of triphenyl phosphine oxide and l-phenyl-3,3dihydro-6,7-dimethoxyisoquinoline {5e).
The NMR spectrum indicates it to be a mixture of the corresponding isoquinoline (61%), amide .
(about 39%) and triphenylphosphine oxide,

Bompo £6DC19):  1.86 (broad, 2H, =NCHp-), 3,73 and #.03 (s, 3H each, OCH3 of the isoquinoline},

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

can also be seeen at 1,20 (t) and 3.37 (broad q).
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We thank a referee for drawing our attention te the limitation of this procedure when a

hydroxy group is present in the benzene ring, However, we believe a protected hydroxy group

should not cause any problems.
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