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BY INTRAMOLECULAR NITRILIMINE CYCLOADDITION
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Withfn our research framework aimed at the synthesis of fused-ring heterocycles via intramol-
ecular cycloaddition of functionalized nitrile imines,"* we explored the possibility of applying this
strategy to the construction of the unreported pyrazolo|1,5-4] [4,1]benzothiazepine system.

Starting from the commercially available 2-nitrobenzyl chloride and allyl mercaptan, we pre-
pared nitro derivative 1, which was then reduced to the corresponding aniline 2 with stannous chio-
ride. Diazotization of 2 and subsequent coupling with ethyl 2-chloroacetoacetate afforded the hydra-
zonyl chloride 3. The reaction of 3 with an excess of triethylamine in boiling benzene gave the
tricyclic compound § resulting from the intramolecular cycloaddition of the transient nitrilimine 4.
Treatment of 5 with 3-chloroperbenzoic acid led to the corresponding §,5-dioxide 6. It is worthwhile
to notice that, while intramolecular nitrilimine cycloadditions have been exploited to prepare five/five-
and five/six-membered annulated heterocycles,'* only a few examples deal with the formation of
five/seven-membered systems.*
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"Meltmg pomts were detennmcd on a Bixcln appanatus and are uncorrﬁgtcd IR spect;ra Were: talqen ona
Perkin-Elmer 1725X FT spectmphotometer NMR spectra were recorded on Vanan EM-390 and Var-
ian X1:-200 instrifents; chérmcai Shlftb are gwen in 8 ppm from SnMe : Mass spectra were measured
on a-WG-70EQ apparatys.;; AU i AL D

-N;" _0benzylthm)pmpene (1) A soluuon of 2—mtrobenzyl chionde (5 1g 30 mmel) ang allyl
‘ tan (é 4 & 30 mmol) in ethanol (100 mL) was. added dropwise to 0.5 M-sodiunéthoxide in
'e;hanole (55 mL) 'I‘he meture was stirred evernight at room temperature; the undissolved materialwas
'ﬁllered off and the solvent was evaporated under reduced pressure. The residue Was -taken. up with

'dichloromethane washed with 5%, aqueous NaOH, dried over. Na,SO,, and: evaporated, The: Sify
residue was, pracncally pure 1 (5.7 g, 90%). "H NMR (90 MHz, CDCL 3 83,10 (2H, d, J7-=7),4:05
(2H, 5), 4.90-5. 10 (2H, m), 5.50-6.00 (1H, m), 7.20-8. 00 (4H, m); MS (EI 70 eV): m/z 209 (M*)
Anal. Caled.for C,H, NC,SuC; 5741; H, 5.30; N, 6.70. Foiind: Cr57.56; . 5.49; N 654"
3-(2-Aminobenzylthio)propene (2).- A solutlon of SnClZ°2H20 (5.7 g, 25 mmol) in 35% aqueous
HCI (100 mL) was added dropwise to a stmed solutlon of 1(5.2 g, 25 mmol) in acetic acid (100 mL)
at-15%, Zinc ppwder-(16 g;.0.25 mol) was then added portionwise under wg’orous snrrmg and coolmg
After 2 hrs, the undissolved material was filtered off and the solution was adjusted to pH 5 with con-
centrated ammonia. The solvent was, partly removed under reduced pressure and the residue, was alka-
lized and extracted with dichloromethane, The orgamc solution was dried over NaZSO and evaporat-
ed, Distillation of the yesidue gavs amine 2;bp: 155-160°00.2 torr (3. 0 g 67%) 'H NMR (90 MHz
CDCL): 6 3.08 (2H, d, J 7), 3.69 (2H, s), 4.00 (2H, br 5), 5.00- 520(2H ‘i), 550—600(1}{ m), 6.50-
7.20 (4H, m). MS (El, 70 eV): m/z 179 (M), - : A
Anal. Caled. for C, H ,NS: C, 67.02; H, 7.31; N 782 Found C 67 14 H 752 N.7.71 ‘
Ethy! 2-[2- -(Allylthiomethyhphenylhydrazono]-2-chloroacetate (3).- ‘A soluuon of 2 (3 6 g, 20
mmol) in 2 N aqueous HCI (30 mL.) was cooled at 0° and treated with a solution of elhyl 2-chloroace—
toacetate (10.8 g, 50 mmol) in methanol (30 mL). A solution of NaNQ, (1.6 g, 22 mmol) in water (20
mL) was then added dropwise under vigorous stirring and ice-cooling. The mixture was adjusted 10
pH 5 with AcONa, stirred at room temperature for 3 hrs, and extracted with dichioromethane. The
organic solution was dried over Na,S0, and evaporated. The residue was chromatographed on silica
gel column with light peiroleum-ethyl acetate (4:1) as eluent to give compound 3, mp. 39-41° (from
pentane) (2.9 g, 46%). IR (Nujol): 3240, 1725 cm’; 'H NMR (S0 MHz, CDCI3): 6 143 (3H. 1L.J 7),
3.10(2H, d,J 7), 3.71 (2H, 5), 442 (2H, q.J 7), 4.90-5.20(2H. m), 5.50-6.00 (1H. m), 6.80-7.70 (4H,
m), 9.50 (1H, br s); MS (E1, 70 eV): m/z 312 (M*).

Anal. Caled. for C, H;CIN,0,8: C, 53.75; H, 5.48: N, 8.96. Found: C, 53.90: H. 5.72: N, 8.72
2—Eth{)xycarbonyl-3,Ba—dihydro—4H,6H-pyrazn!0{l,S-a][4,1]benzothiazepine (5).- A solution of 3
(143 g, 4.6 numol) and triethylamine (2.3 g, 23 mmol) in benzene (230 mL) was refluxed for 12 hrs.
The resulting mixture was washed with aqueous HC, dried over Na,50,, and evaporated. The residue
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was taken up with diisopropyl ether and filtered. wrafford.pratidally pure 5, mp 106-107° (from hexa-
ne-benzene) (0.49 g, 39%). IR (Nujol): 1715 cm?! ;
“B70-4:10'(7H, (Weriappmg) 435 (2H,q, J7) 7007
'Anaf Caled. for CH,N, OZS;,C{ §0\ 4N,
2 Ethoxycarbonyl-3,3a-d:hydro=4ﬁ,6H-pyrazolo[1,S-a][4 1]benzoth1azepme "5, -Bmxrde (69 HA
solution of 5 (415 g, 154 mmol) and 3-chloroperbenzoic acid (0. 28 g 1.6 mmol) in dlchloromethane

1 (20 mL) was stirred at room temperziture for Fhrs, After ﬁltrauon the st)fu ‘1(:§rf v;f S :"‘\:ﬁs‘ 3\:“«%&1 aliﬁe—

e‘hm] ga“’e Comf"’““dﬁ mp.:142:143° (87 mg, 51%). IR’ (NUJOI) 1690 ‘orm’; IH NMR (206 8
EDCLy): 8141 (3H, t, /7),2.85 (1H; dd, J 18 and 113, 3306420 (SH; overlappmg). £ Bs (21-1 j),
#4:52 (1H, d, 4 15), 7.00-7.40 (4H, fn); MS'(BIZ70 e V) mjz 308 (M), © ¢ U-Det st i oniiiaini

Anal. Calcd. for CMH]GN O,8: G:54.53 H, 5.23/N,9.09. Found: C, 54.71'H S4TN, 898 e ‘%
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