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Abstract: The 6-methoxy and 6tetrahydropyranyloxy-2,3-&hy~1,4-benxdoxms can be bthmted at the S- 
posmon to give mtermdate hth~o darvahves wbch react with various electrophrles to affod, after hydrolys~, 
S-substMed-&methoxy and 6-hydroxy-2.3~ydro-1.4-ben~oxtns 

The 2,3-&hydm-1Pbenzodroxm subunit IS present m many natural products such as neoglycansl, 
purpurenol2, and syntheuc denvanves exhihtmg hologtcal actrvrty3. Moreover, thrs struct.um consntutes 
an Ideal precursor for access to IP-benzodtoxms, COnShtuMg a heterocychc system which has recently 
been gaming attenhon4 Procedures pernuttmg regroselecuve functronahzahon on the homo- and 
heterocycle of 2,3-drhydro-1,Cbenztioxtn are thus of great mterest 
The most drrect access to denvahves 8 rnvolved the ortho-hthiahon5 at C5 of the unprotected 6_hydroxy- 
2.3~&hydro-1.4~benzodloxin 16, followed by reacnon wrth various electrophrles. Unfortunately the 
expenmental condrhons requued for hthiauon 7 Induced the cleavage of the heterocychc ring* We 
therefore had to find a protectwe group for the phenohc funchon allowing both drrect ortho-hthranon at C5 
and the conservatron of the mtegnty of the heterocychc system Frrst, we have shown that S-subsmuted-6- 
methoxy-2,3drhydro- 1 ,4-benzodroxms could be obtamed in fau to good ytelds via the S-hthro denvahveg 
After expenmentauon wrth various temperatums. bases and molecular ratro, treatment of 2 wrth 3 0 
equivalents of butylhthmm at -50°C m tetrahydrofuran m the presence of 6 equrvalents of N,N,N,N’- 
tetramethylenedtanune (TMEDA), was found to be the most effechve m convertmg 2 into the 5-hthro 
denvahve 3 This carbaruon subsequently reacted, at -50°C. with vanous electrophrles (6 equrvalents) to 
grve compounds 4 m farr to good yrelds (Scheme 1, Table 1) When the reachon was performed at lower 
temperatures (c-XX), incomplete deprotonahon was observed whereas hrgher ones mduced a cleavage of 
the 2,3drhydro-l&bemxxhoxm ring* 
In the course of our work concermng access to new polyheterocychc systems with potenual 
pharmacolopcal value such as coumanns lo and benzodroxrmc analogs of psoralenstl, we needed a dnect 
method for prepanng subshtuted 6-hydroxy-2.3~drhydro-1,4benzodroxm denvauves bearmg hydroxyalkyl 
or hydroxyaryl groups at the 5-posrtron In the later case, however, co&ions for cleavmg of the methoxy 
group were mcompahble with the presence of the Sensrhve hydroxyl group in compounds 4 
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Scheme 1 

We therefore had to protect the phenol with a group allowmg both ducct ortho-bthlation at C5 and the 
conservation of the denvatwes 8 durmg the deprotection of the phenobc group. After dlsappomtmg results 
obtamed with the OMOMl* and OCONEt$3 groups as funchonahties promotmg and stabhmg ortho- 
metalauon, we opted for the tetrahydropyranyl ether group (OTHP) Indeed, tlus old underdeveloped 
orrho-duectmg group m the masked phenol metalation l4 appeared very attrachve for our purpose because 

of its easy cleavage We found that the experunental contiuons previously described for the metalation of 
2 (except for the presence of TMEDA wluch 1s not necessary), also gave the best results for the 
functionahzahon of 5 Compounds 8 were obtamed m good yields after easy deprotechon of the 
tetrahydropyranyl ether protecting group (Scheme 2, Table 2) 
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Table 1. Syntheses of 5-su~~~ted-6-methoxy-2,3~y~1,4-ben~oxins 4 from 2. 
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Table 2. Synthcsu of 5-subst~tutal-6-tclrahydropyranyloxy and 6-hyclroxy-2,3-dl,~~n~o~s 
7and8from5. 
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Usmg the &teed orrho-metalauon reacuons. we developed a convenient and regiospecfic general 
method for prepanng 6-methoxy or 6-hydroxy-2,3_dlhydro-l&bentioxms vaaously substituted at Q. 

EXPERIMENTAL 

Meltmg pomts are uncorrected. The IR spectra wen: obtained using a Perkm-Elmer 1% and the IH-NMR 
spectra were recorded at 60 MHz on a Hltachl-Perkm R 24B spectrometer (compounds 4) and at 300 MHz 
on a Bruker AM 300WB spectrometer (compounds 1.2,5,7 and 8). Chemical sh& are reported m parts 
per m&on downfield from tetramethylsllane (S umts) Analyhcal dun layer chromatography (tic) was 
performed on Merk 6OF-254 slhca gel plates. Reparative column chromatography was performed by usmg 
Merk silica gel (70-230 mesh) Mass spectra were measured on a Nennag R-IO-1OC spectrometer 
Tetrahydrofuran (THF) was freshly d~stdled from sodmm/benzophenone ketyl pnor to use. 

6-Hydroxy-2,3-dihydro-1,4&enmdioxin (1): 
Compound 1 was retiy obtamed from the commerc~aly aviulable 6-ammo-2,3&hydro-1,4-henztioxm 
by a method previously descnbede. Yield 9096, IR (film) v = 364@3000 (OH), 1180 (ether) cm-l, lH- 
NMR (CD(&) 6 = 4 17-4 26 (m, 4H, OCH$H,O), 6 33 (dd, J5,, = 2.76 Hz and J7,8 = 8.69 Hz, lH, H,), 
6 40 (d, J5,7 = 2.76 Hz, lH, HS). 6 71 (d. J7,8 = 8 69 Hz, lH, H& MS m/z = 153 (M+l) Anal Calcd for 
C,H,O, C 63 15, H 5 30 Found C 63 05, H 5 15 

6-Methoxy-2,3-dihydro-1,4-benmdioxin (2): 
To a stured solution of 1 (0 5g, 3 29 mmol) m potassium hydroxide (KOH 2N. 2 ml), dunethylsulfate 
(0 456 g, 0 342 ml, 3 62 mmol) was slowly added. The nuxture was then stied at WC for 30 mm and 
allowed to cool After extraction ~th &ethyl ether, the product was punfied by slhca gel column 
chromatography (eluent petroleum ether/&ethyl ether, 9.1) The solvent was evaporated to dryness to 
provide 0 454 g of 2 as a colorless oil. Yield 84% IR (film) v = 1260 (ether) cm-*, ‘H-NMR (CDCl,). 6 
= 3 73 (s, 3H, OCH& 4 18-4 26 (m, 4H, OCHzCH20). 6 41 (dd, J5,7 = 2 76 Hz and J7,8 = 8 69 Hz, 1H. 
H,). 6 45 (d, J5,7 = 2 76 Hz, lH, Hg), 6 76 (d, J7,8 = 8 69 Hz, lH, H8), MS m/z = 167 (M+l) Anal Calcd 
for CgHtoOj C 65 05, H 6 06 Found C 64 96, H 5 95 

6-Tetrahydropyranyloxy-2,3-dihydro-1,4-benzodioxin (5): 
To a solution of 1 (3 8 g. 25 6 mmol) and pyndmmm p-toluene sulfonate (PPTS, 0 64 g, 0 385 mmol) m 
methylene chlonde (15 ml), hhydropyran (3 23 g, 3 5 ml, 38.5 mmol) was added and the mutture was 
stmtd at room temperature for 2 h The solution was washed with a basic soluhon (NaOH 5%) and the 
product punfled by slhca gel column chromatography (eluent petroleum ether/ &ethyl ether, 9 1). The 
solvent was evaporated to gwe 5 78 g of 5 as a colorless 011 Yield 98%, lR (film) v = 1260 (ether) cm-l, 
IH-NMR (CDCl3) 6 = 1 5-2 04 (m, 4H, H&, 3 46-3.52 (m. 2H, HTHP), 3 84-3 97 (m, 2H, HTHP), 4.17- 
4 26 (m, 4H, OCH&H,O), 5 27 (t, J = 3 16 Hz, lH, HTHP), 6 54 (dd, Js,7 = 2 76 Hz and J7,8 = 8 69 HZ, 
lH, H7), 6 63 (d, J5,7 = 2 76 Hz, lH, H.$, 6 76 (d, J7,* = 8 69 Hz, lH, H& MS m/z = 237 (M+l) 

Synthesis of S-subshtuted-6-methoxy-2J-d~y&o-l,4-benzo&oxms (4) General procedure: 
To a stirred soluhon of 2 (0 5 g, 3 01 mmol) in THF (15 ml) were added TMEDA (3 ml, 18 06 mmol) and 
n-butylhthmm 1 6 M m hexane (5 65 ml, 9 03 mmol) at -5o’C under an argon atmosphere The nuxture 
was stured at -5o’C for 2 h. then the electrophlle (15 06 mmol) was added The soluhon was shrred at - 
50°C for 2 h and then allowed to warm to room temperature After hydmlysls and extraction at neutral pH 
with dlethyl ether, the crude products were punfied by chromatography on s&a gel (eluent petroleum 
ether/&ethyl ether, 7 3) 
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S-Deuterio-6-methoxy-29_dihydro-l~-benzodioxin (4a): 
Reacaon wth deutenum oxide (0 302 g, 0.27 ml) gave 0 484 g of compound 4a as a colorless oil. Yield. 
8046, IR (film)* v = 1100 cm-l, lH-NMR (CCl4) 6 = 3 66 (s, 3H, OCIQ, 4 104 20 (m, 4H, OCH+X~O), 
6.24 (d. J78 = 9 00 Hz, 1H. Har0,,$ 6.48 (d, J7$ = 9 00 Hz, lH, Harod Anal. Calcd. for C$I-I903- C 53.73, 
H 4 51. Found: C 53.50: H 4.60 

5-Methyl-6-methoxy-2,3-dihydro-l,4+enzodioxin (4b): 
Reacuon wrth iodomethane (2 14 g, 0.937 ml) gave 0.39 g of compound 4b as colorless needles Yield. 
7296, mp = 38-39’C. IR (KBr) v = 1120 (ether) cm- l; lH-NMR (CC&) 6 = 2.00 (s, 3H, CM& 3.73 (s. 3H. 
OCIQ>. 4 11-4 21 (m, 4H. OCI$CEI~O), 6 21 (d, J7,8 = 9 00 Hz, lH, H,,& 6 54 (d, J78 = 9.00 Hz, 1H. 
Ha,.,,& Anal. Calcd for Cl&203 C 66 65, H 6 71 Found C 66 48; H 6 62 

5-Trimethylsilyl-6-methoxy-2J-dihydro-l,4-benzodioxin (4c): 
Reactton with chlorutnmethylsdane (1 64 g, 1 91 ml) gave 0.657 g of compound 4c as a colorless 011 
Yreld 92%. IR (film) v = 1100 cm- l; tH-Nh4R (CClS 8 = 0 00 (s, 9H, SI(CH&). 3 80-3 86 (m, 4H. 
0CH,CH20), 5.98 (d, J7,8 = 9 00 Hz, lH, Hnr,&, 6 46 (d, J7,8 = 9 00 Hz, lH, Har0&. Anal Calcd for 
C12H1803S1’ C 60 47, H 7 61 Found C 60 63; H 7 85 

2-[5-(6-Methoxy-2,3-dihydro-l,4-benzodioxinyi)]propan-2-ol (4d): 
Reacuon with acetone (0 875 g, 1 10 ml) gave 0.296 g of compound 4d as a colorless or1 Yreld. 44%. IR 
(film) v = 3600-3200 (OH), 1090 (ether) cm- l, lH-NMR (CC14 + D20) 8 = 160 (s, 6H. CH(CI-I&, 3 80 
(s, 3H. OCH3). 4 15-4 25 (m. 4H, OCH&H20), 6 20 (d, J7,8 = 9 00 Hz, lH, H,&. 6 50 (d. J7s = 9 00 
Hz, lH, H,,.& Anal. Calcd for Cl2HleO4 C 64 27, H 7 19 Found C 64.20, H 7 12 

1-[5-(~Methoxy-2~dihydro-l,4-benzodioxinyl)]-l,l-diphenytmethanol (4e): 
Reactton wrth benzophenone (2 74 g) gave 0 752 g of compound 4e as colorless needles Yield: 72%. mp = 
143-144°C; IR (KBr)* v = 3500-3000 (OH), 1090 (ether) cm -l, lH-NMR (CC14 + D20) 8 = 3 33 (s, 3H, 
OCH$. 4 05-4 15 (m, 4H, OCH$H20), 6 41 (d, J7,a = 9 00 Hz, lH, Harod, 6 78 (d, J7,8 = 9.00 HZ. lH, 
H,,d, 7 15-7 50 (m, lOH, H,,,) Anal Calcd for C22H2uO4. C 75 84, H 5 69 Found* C 75 73, H 5 53 

1-[5-(6-Methoxy-2,3-dhydro-1,4-benzodioxinyl)]cycloheKan-l-ol (49: 
Reacuon with cyclohexanone (148 g, 156 ml) gave 0 65 g of compound 4f as a colorless orl Yield 82% 
IR (film) v = 3600-3100 (OH), 1100 (ether) cm -l, IH-NMR (CC14 + D20) 8 = 0.66-2 50 (m, 8H, Hc,,), 
3 73 (s, 3H, OCH,), 4 05-4 15 (m, 4H, 0CH&H20), 6 31 (4 J7.8 = 9 00 Hz, lH, Ha,,,&, 6 58 (d, J7,8 = 
9 00 Hz, lH, H,,& Anal Calcd for Cl5H2004’ C 68 16; H 7 62 Found C 68 06; H 7 55 

5-Formyl-6-methoxy-2,3-dihydro-l,4-benzodioxin (4g): 
Reaction with dtmethylformamlde (1 1 g, 107 ml) gave 0 384 g of compound 4g as colorless needles 
Yteld 66% mp = 122-123-C, IR (KBr) v = 1670 (C=O), 1070 (ether) cm-l, tH-NMR (Ccl,) 8 = 3 86 (s, 
3H, OCQ), 4 20-4 50 (m, 4H, OCH$H$), 6 46 (d, J7,8 = 9 00 Hz, lH, Horom), 7 06 (d, J7,8 = 9.00 Hz, 
lH, H or0m), 10 46 (s, lH, CHO) Anal Calcd for Cl&IluO4 C 61 86, H 5 15 Found 6198, H 5 23 

1-[5-(6-Methoxy-2,3-dihydro-1,4-benzodioxinyl)]~~n-l-o1(4h): 
ReactIon with octanal (193 g, 2 35 ml) gave 0 768 g of compound 4h as a colorless or1 Yreld 87% IR 
(film) v = 3600-3100 (OH), 1100 (ether) cm -*, lH-NMR (CC14 + D20): 6 = 0.80-1.03 (m, 3H, - 
(CH&CH$. 1 13-l 50 (m. 14H, -(CH&CH$, 3 80 (s, 3H, OCH,), 4 11-4 21 (m, 4H. 0CH2CH20), 
4 73-5 00 (m, lH, CHOH), 6 29 (d, J7,a = 9 00 Hz, IH, Harod, 6 59 (d, J7,s = 9 08 Hz, lH, Ha,.,,) Anal 
Calcd for Cl7HzsO4 C 69 60, H 8 59 Found C 69 36, H 8 70 
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1-[5-(6-Methoxy-2,3-dihydro-lp-benzodiox~yl)]-l-phenyl~~l (4i): 
Reaction with benzaldehyde (16 g, 153 ml) gave 0.685 g of compound 4i as a colorless oil. Yield: 845, 
IR (film): v = 3600-3UOO (OH), 1100 (ether) cm- l; tH-NMR (Ccl, + D,O)* 6 = 3.60 (s, 3H, OCH& 4.05 
4 15 (m, 4H, OCH#HzO), 6.20 (s, lH, CHOH), 6.26 (d, J7.8 = 900 Hz, lH, Hcoom), 6.55 (d, J7$ = 9.00 
Hz, lH, Harod, 6 93-7 36 (m. 5H, Hll,.& Anal Calcd for C&H1604 C 70 57; H 5 92. Foun& C 70 72; 
H 5 70 

Synthesis of S-subs~tedd-t-2~-~y~-l,4-~n~~~ (7). General pmcedwe: 
To a stmed solution of 5 (0 2 g, 0 847 mmol) in THF (10 ml) was added n-butylbthmm 16 M III hexane 
(16 ml, 2.55 mmol) at -5o’C under an argon atmosphere The nuxhue was stirred at -5o’C for 2 h, then the 
electrophde (4 25 mmol) was added ‘IBe solution was shmd at -5o’C for 1 h and then allowed to warm tn 
room temperature After hydrolysis and extraction at neutral pH with &ethyl ether, the crude products were 
purified by chromatography on slhca gel (eluent petroleum ether/&ethyl ether, 9 1) 

5-Bromo&etrahydropyranyloxy-2,3-dihydro-l,4&enzodioxin (7a): 
Reachon with 1,2-&bromotetrafluoroethane (0 48 ml) gave 0 264 g of compound 7a as a colorless ofi. 
Yield 9599%, IR (film) v = 1260 (ether) cm- 1 tH-NMR (CDCl$ 6 = 1.5-2 16 (m, 4H, HTHP), 3.44-3.62 
(tn. 2H, H&, 3 W-405 (m. 2H, H&, 4 18-4 23 (m. 2H, 0CH$H20). 4.31-4.36 (m, 2H, 
OCH,CH,O), 5 37 (t, J = 2 76 Hz, 1H. HTHP), 6 68 (d, J7,8 = 9 08 Hz, 1H. HnrO,& 6 77 (d, J7,8 = 9 08 Hz, 
lH, H,,,,& MS- m/z = 315 (M), 317 (M+2) 

S-Methyl-6-tetrahydropyranyloxy-2,3-dihyd~l,4-~~odioxin (7b): 
Reacuon with mdomethane (0 6 g, 0 27 ml) gave 0 155 g of compound 7b as a colorless OIL Yield: 73%; 
IR (film) v = 1260 (ether) cm-l, lH-NMR (CDCl$ 6 = 1 5-2 09 (m,4H, HTHp), 2.12 (s, 3H, CHj), 3 54_ 

3 63 (tn. 2H, HTH~), 3.89-3 97 (m, 2H, H&, 4 15-420 (m. 2H, 0CH2CH20), 4 24-4 29 (m, 2H, 
OCH,CH,O), 5 26 (t, J = 3.36 Hz, lH, HTHP), 6 63 (s, 2H, Harod, MS m/z = 251 (M+l) 

5-Formyl-6-tetrahydrpyranyloxy-2~-dihydro-l,4-ben~ioxin (7~): 
Reachon with &methylformanude (0 31 g, 0 33 ml) gave 0 16 g of compound 7c as yellow needles Yield 
72%. mp 84°C. IR (KEQ) v = 1680 (GO), 1245 (ether) cm -1; tH-NMR (CDCl3). 6 = 1 5-1.93 (m, 4H, 
HTHP), 3 47-3 55 (m, 2H, HTHP), 3 83-3 92 (m. 2H, H =&, 4 22-4 29 (m, 2H, 0CH&H20), 4 33-4 40 (m, 
2H, OCH,CH,O), 4 96 (t, J = 2 60 Hz, IH, HTHP), 6 43 (d, J7,8 = 9 08 Hz, lH, Hor0m), 7,04 (d, J7s = 9.08 
Hz, lH, Harod, lo,28 (s, lH, CHO), MS m/z = 265 (M+l) 

l-[5-(6-Tetrahydropyranyloxy-2,3-dihydr~l~-ben~ioxinyl)J-l-metbylmethanol (7d): 
Reachon with acetaldehyde (0 19 g, 0 24 ml) gave 0 21 g of compound 7d as a colorless oil Yield. 89%. 
IR (film) v = 3600-3100 (OH), 1260 (ether) cm- ‘, ‘H-NMR @DC& + D20). 6 = 156 (d. J = 6 95 Hz, 3H, 
CH& 158-2 05 (m, 4H, HTHP), 3 56-3 65 (m, 2H, HTHP), 3 85-3 96 (m. 2H, HTHP), 4.184 22 (m, 2H. 
OCH$H,O), 4 26-4 30 (m, 2H, OCH&!H,O), 5 28 (t, J = 3 36 Hz, lH, CHOH), 5 37 (t, J = 2 96 Hz, lH, 
HTHP). 6 67 (d, J7,8 = 2 37 Hz, lH, HarOm), 6 69 (d, J7,8 = 2 37 Hz, lH, H,,,,& MS m/z = 263 (M-17) 

l-[5-(6-Tet~hydropyranyloxy-2,3-dihydr~l,4-ben~ioxinyl)]-l,l-diphenyl~th~ol (7e): 
Reaction w1t.h benzophenone (0,774 g) gave 0 269 g of compound 7e as a colorless ofl Yield 7696, JR 
(film). v = 3600-3100 (OH), 1260 (ether) cm -l. lH-~ (CDCl3 + D20). 6 = 1.25-1.64 (m, 4H, HTHP), 
3 42-3 57 (m. 2H, H&, 3 71-3 77 (m, 3H, OCH&H,O et HTHP), 4 05-4 11 (m, 3H, OCHzCHzO + 
I-$&. 5 06 (t. J = 2 58 Hz, IH, HTHP). 6 79 (d, J7+8 = 2 37 Hz, 2H, HW,,& 7 15-7 39 (m, 5H, HW0,& 
MS m/z = 401 (M-17) 
l-[5-(6-Tetrahydropynmyloxy-2,3-dihydr~l~-ben~dioxinyl)]cyclohexan-l-ol (74: 
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Reaction ~th cyclohexanone (0.417g) gave 0 24 g of compound 7f as a colorless oil. Yield: 85% IR 
(film): V = 3600-3100 (OH), 1240 (ether) cm -l; IH-NMR (CDCl3 + DzO) 6 = 1.16-2 03 (m, 14H, HTHP et 
Her>. 2.23-2.36 (m, 2H, HTH~), 3.59-3.67 (m, lH, Hnrp), 3.88-3.97 (m. lH, HTHP), 4 17-4.26 (m, 4H. 

ocH2CHfl). 5.29 (t. J = 2 69 Hz, 1H, H&r 6 67 (d, J7,8 = 9.08 Hz, 1H. Horod, 6 79 (d, J7$ = 9.08 Hz, 
lH, Ha,&; MS* m/z = 317 (M-17) 

1-[5-(~Tetrahydropy~yloxy-2d_dibyd~l~-~~io~nyt)]-l-~p~pylm~~ol (7g): 
Reaction ~th lsobutyraldehyde (0 29 g, 0 37 ml) gave 0.232 g of compound 7g as a yellow od YJd. 
89%. JR (film). v = 3600-3100 (OH), 1260 (ether) cm -l, ‘H-NMR (CDC13 + D,O): 6 = 0.79 (dd, J = 187 
Hz and J = 6.71 Hz, 3H, CHj), 1.13 (dd, J = 1.87 Hz and J = 6,71 Hz, 3H, C!H& 1.53-2 22 (m, 5H, H, 
et CH(CH3)2), 3.56-3.66 (m, 2H, HTHP), 3.81-3.94 (m, 2H, HT&, 4.17-4 28 (m, 4H, 0CH2CH20). 5 27 
(t, J = 3.35 Hz, lH, CHOH), 5.38 (t, J = 2.76 Hz, lH, HTHP), 6 18 (d, J = 3.95 Hz, 2H, Hard, MS m/z = 
391 (M-17). 

~[5-(6-Tetrahydropyranyloxy-2S_dihyd~l~-~~dioxinyl)]-~-~zylpi~~~n-4~t (7h): 
Reachon with 4-N-benzylplpendone (0 81 g, 0 78 ml) gave 0.263 of compound 7h as a yellow 011. Ylel& 
73% IR (film) v = 3700-3100 (OH), 1260 (ether) cm -l. lH-NMR (CDC13 + D20). 6 = 129-1.67 (m, 4H, 
HT&. 2.22-2.64 (m. 8H, HPi ,j&, 2.75-2 87 (m. lH, HTHP), 2 98-3 08 (m. lH, HTHP), 3.17-3 24 (m, 
1H, HT&, 3 50 (s, 2H, NCGh), 3 84-3 94 (m, lH, H&, 4 15-4 20 (m, 2H, OCH,CH,O), 4 21-4 26 
(m, 2H, OCH&H20), 5.29 (t, J = 3 16 Hz, lH, HTHP), 6.67 (d, J7,8 = 9 08 Hz, lH, H,om), 6 76 (d, J?,* = 
9.08 Hz, lH, Hare,,,), 7 17-7 39 (m, 5H. H,,,); MS m/z = 426 (M+l) 

1-[5-(6-Tetrrrhydropyranyloxy-2,ldihyd~l~-~~ioxinyl)]-l-phenylm~~~ (7i): 
Reaction with benzaldehyde (0 451 g, 0.432 ml) gave 0.22 g of compound 7i as a colorless ol YJd. 76%. 
IR (film) v = 3600-3100 (OH), 1260 (ether) cm- l, ‘H-NMR (CDCl3 + DzO). 6 = 1.26-1 81 (m, 4H, 

HT&. 3 24-3 42 (m. 2H, HT&, 3 54-3.62 (m, lH, H&, 3 83-3.93 (m, lH, HTHP), 4 19-4 31 (m. 4H, 
0CH2CH20), 5.44 (t. J = 2.58 Hz, lH, HTHP), 6 23 (s. IN, CHOH), 6 66 (d, J7,* = 9 08 Hz, lH, H,&, 
6 77 (d, J7.8 = 9 08 Hz, lH, H,,,& 7 16-7 41 (m. 5H, H,,&; MS m/z = 325 (M-17) 

1-~5-(~Tetrahydropyranyloxy-2~-dihydro-l~-benzodioKinyl]-4-pyridinylmeth~ot (7j): 
Reaction ~th 4-pyndme carboxaldehyde (0.454 g, 0.4 ml) gave 0.221 g of compound 7j as a colorkss al 
Yield 76%; IR (film): v = 3600-3100 (OH), 1230 (ether) cm -l, IH-NMR (CDCl, + D20). 6 = 123-l 81 

(m, 4H, HT&, 3 17-3 26 (m, lH, H,), 3.29-3 36 (m, 1H. H&, 3 53-3 60 (m, lH, HTHP), 3 74-3 85 
(m, IH, HT&, 4 14-4 28 (m, 4H, 0CH2CH20), 5 05 (m, lH, CHOH)), 5 36 (t, J = 2.96 Hz, lH, H&, 
6 62-6 76 (m. 2H, H,&, 7 22-7 28 (m, 2H, HP& 8 41-8 52 (m, 2H, HP,,&, MS m/z = 344 (M+l) 

Synthesis of S-subs~tedd-hydroxy33-dihydro_IPben (8). Gene& procedim: 
Compounds 7 (0.05 g) were Qssolved m 90% aqueous methanol (1 8 ml) and 5% oxahc acid aqueous 
soluuon (0 2 ml) The soluUon was stmed at room temperature and the reaction was followed by tic The 
methanol was elmunated and water added After extraction with dlethyl ether, the products were punfied 
by column chromatography on silica gel (eluent petroleum ether/&ethyl ether, 8 2) 

5-Bromo&hydroxy-2,3-dihydro-1,4&enzodioxin @a): 
Treatment of 7a gave 0.035 g of compound 8a as a colorless 011 Yield. 97%; IR (film). v = 3600-3100 
(OH), 1260 (ether) cm-l, IH-NMR (CDCl3 + D,O) 6 = 4 17-4 22 (m, 2H, OCH2CH20), 4 32-4 37 (m, 
2H, OCH2CH20), 6 54 (d7,8 = 8 69 Hz, lH, H,,,), 6 76 (d, J7$ = 8 69 Hz, lH, Harod, MS m/z = 231 
(M), 233 (M+2) Anal Cald for CgH703Br C 4159, H 3 05 Found C 4172, H 3 29 
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5-Methyl-6-hydroxy-2,3-dihydro-l,4&nzodioxin (8b): 
Treatment of 7b gave 0 035 g of compound 8b as whte needles Yield. 99%. mp = WC, IR (KBr): v = 
3600-3000 (OH). 1260 (ether) cm-l, lH-NMR (CDC13 + DgO) 6 = 2.09 (s. 3H, CH& 4.15-4.20 (m, 2H, 
OCH$JQO), 4 244.29 (m. 2H. OCH&XI20), 6.31 (cl, J7.8 = 8 69 Hz, lH, %r&, 6.59 (d, J7,a = 8 69 
Hz, 1H. HarO&, MS m/z = 167 (M+l). Anal. Calcd for qH,oO,: C 65.06, H 6.07. Found: C 64.85, H 
5 81 

S-Formyl&hydroxy-2,3-dihydro-lpbenzodioxhr (8c): 
Tmatment of 7c gave 0 031 g of compound & as yellow needles Yield. 90%; mp = 62’C; IR (KBr) v = 
3600-3000 (OH), 1700 (GO), 1250 (ether) cm -l, ‘H-NMR (CDCl3 + D20) 6 = 4.22-4 29 (m, 2H. 
0CH2CH20), 4 33-4 39 (m, 2H, 0CH2CH20), 6.42 (d, J7,a = 8 69 Hz, lH, H,,,), 7 04 (d, J7,8 = 8 69 
Hz, lH, H,,,,), 11.30 (s, lH, CHO), MS. m/z = 181 (M+l) Anal Calcd. for CgH804* C 60.01, H 448 
Foun& C 60 28, H 4 66 

1-[5-(6-Hydroxy-2,3-dihydro-lp-benzodio~nyl)]-l-methylmethanol Qd): 
Treatment of 7d gave 0 032 g of compound 8d as a colorless od Yield. 925, IR (film): v = 3600-3100 
(OH), 1260 (ether) cm-l, IH-NMR (CDCl, + D20) 6 = 152 (d, J = 6.52 Hz, 3H, CH3), 4 10-4 27 (m, 4H, 

OCH,CH,O), 5 47 (q, J = 6 57 Hz, lH, CHOH), 6 37 (d, J7.a = 8 69 Hz, lH, Hard, 6 66 (d, J7,* = 8 69 

Hz, lH, H,,&, MS m/z = 179 (M-17) Anal Calcd for Ctfl1~0~ C 6123, H 6 17 Found C 6147, H 
6 32 

1-[5-(6-Hydroxy-2,3-dihydro-lp-benzodioxinyl)]-l,l-diphenylmeth~ol (8e): 
Treatment of 7e gave 0 038 g of compound 8e as white needles Yield 94%. mp = 178X!, IR (KBr) v = 
3600-3100 (OH), 1260 (ether) cm-l. tH-NMR (CDCl, + DzO) 6 = 3 68-3 73 (m, 2H. OCH,CH,O), 4 OO- 
4 05 (m. 2H, 0CH2CH20). 6 45 (cl, J7,a = 8 69 Hz, 1H. H,,,, ) 6 76 (d, J7.a = 8 69 Hz, lH, HarO,,,), 7 28- , 
7 44 (m, lOH, H,,.&, MS m/z = 317 (M-17) Anal Calcd for CZ~H~~O~* C 75 44, H 5 43 Found C 
75 20, H 5 38 

1-[5-(6-Hydroxy-2,3-dihydro_1Pbenzodioxinyl)]cyclohe~n-l-ol (SF): 
Treatment of 7f gave 0 035 g of corn 

3600-3100 (OH), 1240 (ether) cm-l, P 
ound Sf as white needles Yield 948, mp = lWC, IR (KBr) v = 

H-NMR (CDC13 + D,O) 6 = 165-l 86 (m, 5H, HV) 2 18-2 31 (m, 
5H, Hc,,), 4 15-4 25 (m, 4H, OCH,CH,O), 6 45 (d, J7,a = 8 69 Hz, lH, Ha,,&, 6 67 (d, J7,8 = 8 69 Hz, lH, 
H orom), MS m/z = 233 (M-17) Anal Calcd for &H1804 C 67 19, H 7 25 Found C 67 27, H 7 13. 

l-(5-(6-Hydroxy-2J-dihydro-lp-benzodioxinyl)]-l-i~propylmethano~ (Sg): 
Treatment of 7g gave 0 034 g of compound Sg as whue needles Yteld 9596, mp = 80-82°C. IR (KBr) v = 
3600-3100 (OH), 1260 (ether) cm-l, IH-NMR (CDCl, + D20) 6 = 0 90 (d, J = 6 71 Hz, 3H, CH,), 1 13 

(d, J = 6 71 Hz, 3H, CH,), 2 09 (m, lH, CH(CH&), 4 14-4 22 (m, 4H, OCH2CH20), 4 98 (d, J = 5 56 Hz, 
lH, CHOH), 6 37 (d, J7.a = 8 69 Hz, lH, Harem ) 6 67 (d, J7,8 = 8 69 Hz, lH, H,,,,), MS m/z = 207 (M- , 
17) Anal Calcd for C12H1604 C 64 28, H 7 19 Found 64 54, H 7 47 

4-[5-(6-hydroxy-2,3-dihydro-l~-benzodiox~nyl)]-~-benzyipiperidin-4~1 (Sh): 
Treatment of 7h gave 0 036 g of compound 8h as white needles Yield 9546, mp = 165-166’C, IR (KBr) v 
= 3700-3100 (OH), 1240 (ether) cm- l, ‘H-NMR (CDCl3 + D20) 6 = 180-l 90 (m. 2H, H,,lWndme), 2 43- 

2 57 (m, 2H, Hprpend,,& 2 74-2 97 (m, 4H, Hprperzd& 3.62 (s, 2H, NCHZPh), 4 13-4.17 (m, 2H, 
OCIQCH20). 4 20-4 25 (m, 2H, 0CH2CH20), 6 37 (d, J7.8 = 8 69 Hz, lH, Harem), 6 67 (d. J7,* = 8 69 
Hz, lH, H,,,& 7 25-7 40 (m, 5H, H,m), MS m/z = 342 (M+l), 324 (M-17) Anal Calcd for 
C&I23NO4 C 70 36, H 6 77, N 4 10 Found C 70 01, H 7 09, N 4 32 
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1-[5-(6-Hydroxy-2~-~ihydro-l$l-benzodioxinyl)]-l-p~ylm~h~o~ (8i): 
Treatment of 7i gave 0 034 g of compound 8i as white needles Yield. 91%; mp = 162’C; JR (KBr) v = 
3600-3100 (OH), 1260 (ether) cm-l, 1H-NMR (CDC13 + D20)* 6 = 4.11-4 22 (m, 4H, OCH$H~O), 6 34 

(s, lH, CHOH), 6.40 (d, J7,8 = 8 69 Hz, lH, H,,&, 6 71 (d, J7$ = 8.69 Hz, lH, Ho,.&, 7.24-7.46 (m. 5H, 
Horod, MS m/z = 241 (M-17). Anal. Calcd for CISH1404: C 69 76; H 5 46 FoW C 69 46; H 5 68 

1-[5-(6-Hydroxy-2-aihydro-l~-benzodioxinyi)]4-pyridinylmethand (Sj): 
Treatment of 7j gave 0 036 g of compound 8j as wlute needles. Yield. 95%, mp = 214’C. JR (KBr). v = 
3600-3150 (OH), 1230 (ether) cm-t; lHNMR (CDC13 + D20). 6 = 4.18-4 28 (m, 4H, 0CH2CHIO), 6.30 
(s, 1H. CHOH), 6.38 (d, J7,8 = 8.69 Hz, lH, Harem), 6 73 (d, J7$ = 8 69 Hz, lH, Har0m), 7.36 (d, J = 5.33 

Hz, 2H, HP,& 8 48 (d, J = 5 33 Hz, 2H, Hpy,); MS. m/z = 260 (M+l), 243 (M-17) Anal. Calcd for 
C14H13N04. C 64 86; H 5 05; N 5.40 Found C 64 57, H 4 95, N 5 21. 
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