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The reaction of tertiary amines with chloroformatesformate (CICSS@Hs), respectively, the corresponding
leading to dialkylamino formates has first been reported ircarbamate®-8 were prepared in relatively low yield (29-
19211 After that, ethyl chloroformate was introduced into 42%) in comparison with the high yield (82%)f carba-
the chemistry of N-methyl-1,2,3,4-tetrahydroisoquinolinesmates obtained by using ethyl chloroformate under the same
(e.g.2, Scheme 1) concerning C-1-N bond cleavage in theeaction conditions. The IR spectra®find6 exhibit -N-
ring system by GadamérThe synthetic value of this C(=S)-O- bands at 1210 ¢hrand -C-O-C- bands for 6-ring
reagent, however, is diminished because the C@HOC ether at 1100 cih® Contrary to this, -N-C(=0)-S- band Tn
moiety is fixed very strongly to the N-ator.The initial ~ appears intensively at 1660 ¢nicf. normal carbamate band
attempt for the preparation of N,N-dimethyl derivatives at 1700 crit). The'H NMR spectra of all carbamat&s3
(e.9.10, Scheme 3) failed, but v. Bruchhausen and Khabeinclude characteristic methine triplets for -CH-O- protons
have finally overcome this advantage by LiAlkéduction.  (partially hidden in -OChlisignals) ad 4.8-5.1 ppm, indicat-
Moreover, ethyl chloroformate degradation of 6'-hydroxy-ing the formation of isochroman ring frain
methyllaudanosine?] leads to the 3-phenylisochroman ring  The yields of these reactions are either similar to or greatly
systent, and the LiAlH, reduction of the N-methylcarba- different from each other (29-82%, Scheme 1), depending on
mate function easily produced the pertinent N,N-dimethyl-the structure of the reagents. For this reason the following
amine derivativel0. This paper will be devoted to the further possibility may be suggested. The reaction begins with the
discussion on the cleavage of 6'-hydroxymethg}-dr 6'-  intermolecular nucleophilic attack of N-atom in laudano-
hydroxyethyllaudanosines), a benzylisoquinoline alkaloid, sines2 toward the C=S or C=0 carbon in the reagents to
with various chlorothioformates instead of ethyl chlorofor- furnish the quaternary intermediates (£2g, Scheme 2),
mate in order to compare the effect of these reagents witwwhich forms the isochroman ring by the intramolecular
that of ethyl chloroformate on the ring cleavage of abovesubstitution of the hydroxyl group. Because the C=S carbon
isoquinolines. is less positively charged than the C=0 carbon, nitrogen of

The starting material and 3, were synthesized from the isoquinoline moiety can attack the latter carbon more
papaverine with trioxane, followed by methyl iodide or ethyl easily, resulting in the high yield (82%) of carbaméte
iodide and by sodium borohydride as repoftédhen2 was ~ Among the carbamatéss, the yield of thiolcarbamate is
treated with phenyl chlorothionoformate (CICS$Bg), 4- higher than those of the thionocarbamdig$, 8, and 9,
chlorophenyl chlorothionoformate (CICSEHICI), ethyl probably because the partial charge of the thiol carbon of
chlorothiolformate (CICOSgs), and ethyl chlorodithio- CICOSCHs is more positive than that of the other reagents.
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treated with 15% KOH (7 mL) and phenyl chlorothiono-
formate (CICSO@Hs, 0.6 mL, 4.5 mmol) under reflux for 2

h. Another 15% KOH (7 mL) and CICS@s (0.3 mL)
were added and refluxed for 2 h, then the excess of

1:
10 (R=CHy) CICSOGHs was destroyed by heating with 15% KOH (4

mL). After 1 h, the organic layer was separated and removed
R to give a crude residue which was purified column chromato-
R R~ OCH, graphy with 8 : 1 : 1 benzene/ether/acetone, furnishiaga
pale yellow crystal. Yield 30%. mp. 15C. *H NMR: &
2.75-3.63 (-CH, m, 6H), 3.25 and 3.34 (N-GH2 x s, 3H),
3.83 and 3.88 (-OC412x s, 12H), 4.80 (-OCH-, {1 = 5.0
Hz, 1H), 4.97 (-OCHt, broad s, 2H), 6.33-7.37 (Ar-H, m, 9H).
Analogously to the ring cleavage 8f 6'-hydroxyethyl- 3-[2'-(B-N-Chlorophenyloxythiocarbonyl-N-methylamino-
laudanosine 3)° was also converted with phenyl chloro- ethyl)-4'5'-dimethoxyphenyl]-6,7-dimethoxyisochroman
thionoformate into the corresponding thionocarbarBate  (6). 6 was obtained using 4-chlorophenyl chlorothiono-
low yield (30%). formate (CICSO@HCI) by the similar procedure described
In addition, whenrb is reduced with LiAlH, the corre-  for 5. Purification was achieved column chromatography
sponding N,N-dimethylamind0 was obtained. N-Mono- with 8 :1: 1 benzene/ether/acetone to give colourless crystals.
methylamines (e.gl1l, Scheme 3) can serve as a moreYield 31%. mp. 139C. 'H NMR: 6 2.75-3.50 (-Ck+, m,
versatile intermediate than N,N-dimethylamines in alkaloid6H), 3.23 and 3.40 (N-CH 2xs, 3H), 3.90 and 3.93
synthesis. The secondary amiht however, could not be (-OCHs, 2x s, 12H), 4.77 (-OCH-, {] = 5.0 Hz, 1H), 4.97
directly formed from thionocarbamat&sunder hydrolytic  (-OCH,-, broad s, 2H), 6.37-7.53 (Ar-H, m, 9H).
conditions. Although hydrolyses of carbamates with strong 3-[2'-(B-N-Ethylthiolcarbonyl- N-methylaminoethyl)-
acid$ or basesare commonly known, the isochroman ring 4'5'-dimethoxyphenyl]-6,7-dimethoxyisochroman (7) 7
in 5 may not be compatible with these hydrolytic conditionswas prepared as described torusing ethyl chlorothiol-
(Scheme 3). formate (CICOSEHs). The crude residue was crystallized
from hot hexane solution. Yield 42%. mp. 141-7@2 IR
(nujol): 1660 critt (CO);'H NMR: §1.23 (-CH-CHs, t,J =
7.0 Hz, 3H), 2.67-3.83 (-GH m, 6H), 2.90 and 2.93 (N-GH
General. Melting points were measured on an Electro-2 x s, 3H), 3.90 and 3.92 (-OGH2 x s, 12H), 4.03 (-CH
thermal IA9100 apparatus and are uncorrected. FT-IR spect@Hs, q,J = 7.0 Hz, 2H), 4.96 (-OCH-,d,= 5.0 Hz, 1H), 4.98
were determined on a Bomem MB 100-10 (nujtf NMR (-OCH.-, s, 2H), 6.60, 6.70, 6.73 and 7.10 (Ar-Hk 4, 4H).
spectra were recorded on a Varian Gemini200 (200 MHz) in 3-[2'-(B-N-Ethyldithiocarbonyl- N-methylaminoethyl)-
CDClI; with TMS as an internal standard. Column chromato-4'5'-dimethoxyphenyl]-6,7-dimethoxyisochroman (8) 8
graphy and TLC were performed using silica gel 60 (Merckwas afforded analogously % using ethyl chlorodithio-
70-230 mesh) and Kieselgel 6@F(Merck), respectively. formate (CICSSe@Hs). The crude residue was purified
All chemicals were bought from Aldrich Co. (USA) except according to the method fér Yield 29%. mp. 128-13€C.
solvents. 'H NMR: 6 1.17 (-CH-CHg, t, J = 7.0 Hz, 3H), 2.47-3.70
6'-Hydroxymethyllaudanosine (2) 2 was prepared as (-CH., m, 6H), 2.57 and 2.60 (N-GH2s, 3H), 3.80 and
reported by Ususing papaveringl) as a starting material 3.90 (-OCH, 2x s, 12H), 4.07 (-CKHCHs, g, J = 7.0 Hz,
and trioxane in acetic acid. mp. 99-1(103-104C)." IR 2H), 5.07 (-OCH-, tJ = 5.0 Hz, 1H), 5.10 (-OCH, s, 2H),
(nujol): 3150 cm* (OH); *H NMR: § 2.17-3.23 (-Ch+ and  6.28, 6.60, 6.73 and 6.87 (Ar-Hx4, 4H).
H-1, m, 7H), 2.30 (N-CH| s, 3H), 3.63 (-OCH s, 3H), 3.83 3-[2'-(B-N-Phenyloxythiocarbonyl-N-methylaminoethyl)-
(-OCHg, s, 6H), 3.88 (-OCHl s, 3H), 4.43 (-CEOH, s, 2H),  4'5'-dimethoxyphenyl]-6,7-dimethoxy-1-methylisochroman
6.27, 6.50, 6.70 and 6.83 (Ar-Hx4s, 4H). (9). 3°(0.8 g, 2 mmol) was treated with phenyl chlorothiono-
3-[2"-(B-N-PhenyloxythiocarbonylN-methylaminoethyl)- formate under identical conditions frto furnish9. Yield
4'5'-dimethoxyphenyl]-6,7-dimethoxyisochroman (5) 2 30%. mp. 168-169C. 'H NMR: §1.67 (-OCH-CH, d,J =
(0.6 g, 1.5 mmol) in 1:1 chloroform/ether (7 mL) were 7.0 Hz, 3H), 2.73 and 3.67 (-GKHm, 6H), 3.27 and 3.40 (N-
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CHjs, 2x s, 3H), 3.87 and 3.93 (-OGH2 x s, 12H), 4.67-5.50

(-OCH-, -OCH-CH, m, 2H), 6.33-7.50 (Ar-H, m, 9H).
3-2-(-N,N-Dimethylaminoethyl)-4'5'-dimethoxyphenyl]-

6,7-dimethoxyisochroman (10)5 (0.16 g, 0.3 mmol) in
tetrahydrofuran (5 mL) was reduced with LiAIKD.1 g) in
refluxing absol. ether (5 mL) for 1 h. Usual work-up using
water, subsequent 10% MEl solution gave the crude
residue which was recrystallized with ether to yiEdd mp.
142-143°C. *H NMR: & 2.33 (-N(CH)2, s, 6H), 2.43 and
3.20 (-CH-, m, 6H), 3.93 (-OCHl s, 12H), 4.95 (-OCH-, §,

= 5.0 Hz, 1H), 4.97 (-OCH, s, 2H), 6.60, 6.67, 6.77 and

7.10 (Ar-H, 4x s, 4H).
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