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Abstract —— Tn anticipation of diminishing narcotism ol 1,2,3,4,5,6-
hexahydro-8-hydroxy-2,6-methano-3-benzazocine opioids, the corresphonding
2,6-cpithio-3-benxzazocines (2) have been syntheslized by intramoleccular
cyelization of 1-(2-amincethyl)-3,4-dihydro-1H-2-henzothiopyrans [(8) with
tert-hutyl hypochlorite, and subscquent treatment of the SH-membered

cycelic aminesul fonium salts (17) with NaOll.

1,2,3,4,5,6-Hexahydro-2,6-methano-3-benzazocines (6,.7-henzomorphans, 1) have bhegen
well-known to have the strong analgesic activlLies.l However, d-benzarocines (3),
in which the methano bridge of 1 is removed, did not show any analgesic activity
in humans.z {On the other hand, since the sulfide bonds are oxidatively metabo-
Tized with the -5 bond cleavage by P7450,3 2,6-cpithio-3-benzazocines {(2) would
be metabolized to 3-benzaxzocines (3). With these points as background, we design-
cd 1,2.3,4,5,6-hexahydro-2,6-eplthio-3-benzazocines (2) as candidates for strong
analgesies with diIminished narcotism. The epithiobenzazocines (2) would act as

analgesics and then be metabolized Lo non-analgesic and non-narcotic compounds (3),

This report describes the novel synthesis of 2,6-epithio-3-benzaxoclines,
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p-Methoxyphenylacetic acid (4) was reduced with BHg in THIF guantitatvively to af-




ford a phenethyl alcohol. The alcohol recacted with phosphorus tribromide to give
@ phencthyl bromide (95.2%), then the bromide was converted into the corresponding
thiol (5) in 96.4% yicld by the reaction with thiourca and subsequecnt alkaline
hydrolysis. The thiol (5) was, immediately, condensed with methyl acetoacetate in
the presence o©f p-toluenesulfonic acid to give a vinyl sulfide (8; 95.2%).

The Friedel-Craflts type cyclizaticn of 8 was attempted under various acidie condi-
tions. The cyclization of 6 did not occur by the treatment with AlLClg, cone, sul-
furic acid or trifluorcacetic acid. However, upon stirring in methanesullonic
acid, the vinyl sulfide {B) afforded a mixture of 3,4-dihydroe-1H0-2-benzothiopyrans
(isothiochromans, 7a and 7b). The crude mixture was hydrolyzed with NaOH to give
TFa in 78.8% yield from B. Trifluoromethanesulfonic scid was alsc uselful (68%),

but neither BF 4 etherate nor 80% perchloric acid was so effecctive.
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1) BHs/THE, rt. ii) PBrs/PhH, reflux. i} (NH2)oCS/EtOH, reflux. iv) 3n-NaOH, refiux.
v } MeCOCH2(CzMe, p-TsOH/PhH, reflux. vi) MeS0alH, rt. vii) 3n-NaGH, reflux. vii) EtaN, CLCOLEL
RNH./CH2Cl2, -10°C. ix} BHL/THE, coflex. X} CAC0.Et, NaWCOa/Phi, reflux.

The isothiocchroman-l-acetic acid (7a) reacted with e¢thyl chloroformate in the
prescnce of triethylamine and subsequent treatment with conc. NH4OH or with meth-
ylamine sotution, affording the corresponding acetamide (8a or Bb) quantitatively.
The acetamides (8) were reduced to amines (89) with BHg (9a; 81.5%, 9b; 68.0%).
The primary amine (89a) reacted with ethyl chloroformate to yield a urethane deriv-
ative (10) quantitativcly. Compounds (8, 9 and 10) were converted into the cor-

responding sulfoxides (11, 12 and 13; 57.9-100%), or isothiochromcres (14, 15 and
16; 58.5-82.0%), respectively. We have failed the cyeclirzation of these sulfides,
sulfoxides and isothiochrcmenes into 2,8-eplthio-3-benzarocines by either the
Barltrop-May's oxobenzomorphan synthesis,l'4 the Pummerecr type reactions® or even

aminomctallation. However, the amine (9a or 9b) yielded the desired 2.6-epithio-

3-benzazocine (2a or 2b) in 26.6% or 16.3% yield, respectively, together with iso-
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i) BCS, S03Cl; or Br,
MeO s N
€ 5 i) EtgN, NalCO4, NaOEt or NaH
8, 9, 10 MeO
X
A, (MeC0),0 B. (CF3C0)20 \\f\\
S+0 -
MeQ OMe \\ s N—R'
z €. (CF450,),0 D. CHy= i rmps
1, 12, 13 y
= A. PhSaCl - CF3C0;Ag  B. NPSP
8 AN -
MeO
5 C. Hg(DAc)y - NaBH,  D. PdCl,(PhCN)j - Hy
14, 15, 16
8. 11, 14: Z=CONHR. 9, 12, 15: Z-CH.NHR. 10, 13, 16: 7 =CH.NHCOsEL.
NCS=N-chlorosuccinimide. TBDS=t-hutyldimethyisilyl. NPSP=N-phenylselencphthalimide.

thiochromencs by treatment with tert-butyl hypochlorite in CHZClZ, and subscquent
reaction with NaOH solution. Surprisingly, compounds (2a,b) are soluble in water
as cqually or much morc than in CHyCls or CHClg, and consequently, the isolation
vields of 2a.b werc low. lHowever, we have succecded in the isclation of the
reaction intermcdiate, 5-membered cyclic aminosulfonium salt (17, R=II, X=BF,) as
semisolid, and upon treatment of the aminosulfonium salt (17) with NaOH, 2,6-epi-
thio-3-benzazocine (2a) was obtained. Deprotaonation was examined using some other
bases, and KOH was also useful but n-butyllithium, scdium hydride and triethyl-
amine werc not. The secondary amino group of 2a did not recact with methyl iodide

or ethyl chlorceformate in the presence of NaHCOS in CHC1q. Demcthylation of the

8-methoxy group of 2b with BF; afforded the 8-hydroxy derivative (2c) quantila-

tively.
i) X" i it N—Me
9 — S;" ——)- 15 + 2a,b —)-— g
MeO n-R = — = HO
L 2c
i} t-BuOEi/CHsClo, -75°C—=rt. i) NaOH-ag, 0°C-—>rt. i} BBra/CHalle, 0C—rt,

The structures of 2 were determined by 1H— and 13Cfnmr spectra, mass spectra and

high resclution mass spectra.G

The 13C-nmr spectrum of 2a, 2b or Zc showed the
methine signal of the C(2)} carbon at & 54.8, 63.0 or 82.7, respectively. In 'H-
nmr spcectra, the modes of ecach spin-spin coupling of adjacent protons of 2 were
similar to those of a known 2,8-methano-3-benzazocine (1; R1=R2:R3=Mc, R4:H) and,

ag a result, the conformation of 2 was confirmed.

Cvaluation of the pharmacological activity of Zc¢ is now in progress.
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2a: Pale yellow oif. Ir{film)cm *:3300(NR}. N Nmc(CDC)A) & :1.501C1H, ddd, J- 2.5, 3. 13 Hz, e-C°
By, 1LBTEH. s, C9-CHa), L.82(1H, add, J-4.5, 12.5, [3 Hz. a C7-f), 2.86(1H, add, J 3, 12.5, 14 Hz,
a-C*-H), 2U990IH, ddd, J 2.5, 4.5, 14 Hz, e CF HY, 3OtT0UH, dL LTS He, S5 -C-HYL 3U62(1H, dd, J-
6.5, 17.85 Hz, o C'-HY, 3.7903H. s, OCH4), 4.09C1H0. d, J=6.5 Ha, C* W), 6.74(1H. dd. J-2.5, 8.5 Hz,
CY-H}y, 6.840CEH, d, J-2.5 Mz, £7-#), 7080, d, J 8.5 Ha, C°7 H). 30 Nmr{CDCla}d @ 28.8{C"-CHa),
AT.2007), 397007 ), 40.840%), 408001y, 54.8(07), 55 100CH, ). 109410, 113, 20077, 128.1(00),
128.3(07°), 142.5(€"), 157.4(C*), High ms calcd for Co«H, . N02S(M"): 235.10407. Found: 235.10248.
2b: Pale yellow ait. '"H-Nar{CDCL.) & :1.09-1. 15010, m, e C° H). 1.66{3H, s, C® CH4), 2.08-2.19(i4, m,
a t* B}, 2.80-2.65(10, m, & C* H). 2.63(30. s. NCHu}, 2.97-3.0800H, mn, a-C* H), 3.23C1H, d, J 17.5
Hz, & C'-H). 356000, dd. J-6.5. 17.5 Hz, o C'-H), 3.79(30. s. OCH.), 4.2301H, d. J-5.5 Hz, C2 i},
. 74010, dd, J= 2.5, 8.5 Hz, £ H#). 6.80CUH, d, J=2.5 fz, C7-H), F.06(IH, d. J 8.5 Hz, CF'0-U).
AN (CDCL) 6 0 28.8(C7-CHA) L 34,040y, 3T.60C"), 41.0(C%), AT.6(NCH.), 46,208}, 35.3(0CHaA),
B3.0(C%), 109,400, T1.400%), 129.0(C %), 129.5(0'9), 142.4(C"~), 157.6(C"). Ms{m/z): 249(M").
2c: Colorless needies, mp 192-193°C{CHaCl.-acetone). Anal. calcd for CiaH,NOS: C, 66.35; H, 7.98;
N, 5.95. Found: €. 66.07; H, 7.29; N, 5.86. [r(KBr)em ': 3400{0H). ‘H Nar(COCla}d :1.16(IH, br d.
J 14 Hz, e-C°-W), 1,63(30, s, €% CHx), 2.1501H, ddd, J4,13.13 Hz, a C°-H), 2.63-2.67(14, m, ¢ C"
Hy, 2.66(34. s, NCH.), 3.04(1H, ddd. J=3.5, 13, (3.5 Hz, a € W}, 3.25(1H, d, J-17.5 Hz, a C'-H),
Ao, ddL JoT, 1705 Hao 5 Cr-N), 4023000, dy g 7 Bz, of-H), BoB5C1H, dd, J=2.5, 8§ Hz, C¥-H).
G.TACIN . 0, Je2.5 Yz, T W), BLRT(IR, 4, ) 8 hz, 0% WY, *C Hme{CUCla) & @ 28.5(C% CHa), 34.2(C%),
JT.H(C*), 40.8(0%), 41, 4(NCH:}, 46.1(CY), B2.7{(C*), 110, 14C¥), ¥13.9{(C"), 128.3(C'"~}, 129.7(C "),

142.3(C"*), 153.9(C%). Ms{m/z): 235(N').
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