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d 7 %2Z(ABSTRATE)

An efficient and greener deprotection method for p-methoxybenzyl (PMB) ethers using
a metal-free visible light photoredox catalyst and air and ammonium persulfate
[(NH4)2S20s] as the terminal oxidants is presented. Various functional groups and
protecting groups were tolerated in the developed method to achieve good to excellent
yields in short reaction times. Significantly, the developed method was compatible with
PMB ethers derived from primary, secondary, and tertiary alcohols and a gram-scale
reaction. Mechanistic studies support a proposed reaction mechanism that involves

single electron oxidation of the PMB ether.
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[-1. 32 WEA {1Ed A HEZ? (p-methoxybenzyl ether)
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(Chemoselectivity)= F-oal= ® AMSETh webA vE3 271 slolA G4 &
A 2 AAL= HAHS FEe HS 15| e Aels S e EE AT
Wl 2 o gl Z(benzyl ether)= €89 o HZ 4 (Williamson ether synthesis)
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Scheme 1. Oxidative deprotection of p-methoxybenzyl (PMB) ethers

a) Representative oxidative deprotection of PMB ethers
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b) Oxidative deprotection of PMB ethers by visible light photoredox catalysis
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Table 1. Optimization of the Reaction Conditions?

blue LEDs
Ph " OPMB Acr*-Mes (1.0 mol %)= P " 0H
air, solvent
1a 2a
Entry Solvent (0.1 M) Additive (eq.) Time (h) Yield (%)°
1 MeOH/H,O (5:1) - 20 27
2 DCM/H,0 (5:1) - 20 19
3 MeCN/H,0 (5:1) - 20 33
4 THF/H,0 (5:1) - 20 trace
5¢ MeCN/H50 (5:1) - 20 27
6 MeCN/H50 (5:1) - 48 37
7d MeCN/H,0 (5:1) - 20 32
8 MeCN/H,0 (5:1) NaHSO, (1.0) 20 33
9 MeCN/H,0 (5:1) K»S,04 (1.0) 20 78
10 MeCN/H50 (5:1) (NH4)»,S,04 (1.0) 4 78 (77)°
11 MeCN/H50 (5:1) (NH4)»,S,04 (0.5) 20 64
12 MeCN/H50 (5:1) (NH,4)»,S,04 (0.25) 20 47
13f MeCN/H50 (5:1) (NH4)»S,04 (1.0) 4 46
14f MeCN/H,0 (5:1) - 4 n.r.
159 MeCN/H,0 (5:1) (NH4)»S5,05 (1.0) 4 n.r.

aReaction conditions: 1a (0.25 mmol), Acr"-Mes (1.0 mol %), solvent (0.1 M) with 10 W blue LEDs irradiation
at room temperature under an air balloon. *Yield determined by HPLC (internal standard: benzophenone). “‘Under
0; balloon. YAcr™-Mes (5.0 mol %). “Isolated yield by flash column chromatography. {Under N> balloon. &n the

absence of light source or photocatalyst. n.r. = no reaction.

Z7] ATl A, fukuzumi acridine salt (Acr'-Mes)¥ 7] F=v] 181 AHAE

ARt A| 2 A ESEE T fukuzumi catalyst o= E53F Ast&E (Eiered (PCY/PC)
= +2.06 V vs CHsCN €] SCE)°] ¢lir, PMB el 29 7)Aol A A3t
A Hol g HWolth la & 2RI E 20 AIZF HoF t] FolA 10W

B2 LED & %A}t 1 mol % Acr'-Mes %— AFEBEe] ekt 52 Swjjof A
H2ESI T CHsCN:H0(5:1)9] &l 2a 9 FHu A}E AFsv, 582
33%°ltt. (3£ 1, g5 3) F7] giAl AAE A AR AFEEtaL, v (5 mol %)E
Z7HN 713 A7)z ves (A Y 48 h)skeE 5o e x2S %i}ﬂﬂi =
i eE dASA AT 2y, olgd Wsle whg &S AA
MAsHA Pk G 1, &5 5-7) tgos ?47}%%14 a7 (£ 1, 35 8-10)05
A 1 gkt (NH)2S20s % TFES 8% (A FEEE TT%)=E AA S/ AL

¥ AZEE 4h(E 1, 99 102 SE @
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FEu) w-3oll A persulfate(S:042)E AEA R AMEEa, AAHE FAY
Pz 2ol 2(S04MN)S £ 4 9 HEMHAT) Alefoletar By oghe P
3o A8t F719 AUA &3k (NHy)eS:0g ©] Zuff Alo]Z 3 2 A7 E
o] 9] YA HkEEHEel & FUHHNE BT FIAAT. AFES
(NH4)2S208 ¢ &2 0.25-1.0 9% (GE 1, &5 10-12)°]Atk. (NH4)2S20s ¥
1.0 952 vbg At & A Ao AAE AATh (NHpS:08 ©] Fd s
ASA R AFLEHAS W, FEE 4698 FAT o] AdxE  FU)9)
(NH9)2S208 257 £ T&S Awsty] 98] dFHolghe 3S HoFErh Ao
Aee FErj(Acrt -Mes), F9 2 A3A(F7] 2 (NH)2S208)7F ©] 6kS-]
A5Aoldrt. (F 1, 3 14-15) w8 248 AAs 23, Ao A fukuzumi
acridine salt (Acr'-Mes) 1.0 &, (NH4)2S20g 9l dlds= CH3CN:H20 (5:1, 0.1
M=E HAZ A3E dRen, t7jFelA 10 W &F LED 2 ZAtste] 77%9
AdFE 2a (X1, g 1005 AT

Table 2. Substrate scope of various PMB ethers?

10 W blue LEDs
Acr*-Mes (1.0 mol %)

R-OPMB R-OH
air, (NH,),S,04 (1.0 eq.)
1 MeCN:H,0 = 5:1 (0.1 M) 2
OH
Ph™ " 0OH St 0H m
2a 2b 2c
77% (4 h) 87% (5 h) 74% (7 h)
OH
OH
5 L
2d 2e 2f
84% (4 h) 82% (3 h) 95% (5 h)

2g
89% (5 h)°

aReaction conditions as given in Table 1, entry 10; reported yields are for isolated material. ®*Acr*-Mes (5 mol %),

CH,Cl2:H,0O (5:1). See Experimental section for details.
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A28l H2 CHsCN Bt} g&Ado] wokar 37l 5 mola7t B8 gt

tjeog 2 B3 aFo AT o daL&y ol w3t €H 39 7}1~/\qo
ARG (323). 434 Ee27F 7he e VE‘(B ) AE2E Ef3 PMB olHZ
HAAsteE vk Z2AE 2, I Dol o] Aexor drRT ¥ 3}. OMlE‘(Ac),
Hzd(Bz) 2 IAEPiv)H 22 oY d2HZE B OF 32 FAkst
o] ot @RS (3 3, I&H 2-4ol gHs yAdS Bl
t=butyldimethylsilyl (TBS), t-buyldiphenilyl (TBDPS), tetrahyhydropyranyl
(THP) ether ¢} #2& b 7oA &Ed & A& B3 1HFo] x23% PMB
ANHEZ= vhg &Ho] (NHy2S:0s =H-H FAdE HSOs o 93 A3 st= 7]
el e FEdA AEHAY. A *‘1‘”“% S3HA717] &l kA7 e

g% ks nalrh e, PMB U 28 REsE 2 $8 2eME @
85 0] e,

A%, $UE W BY 2E g0l g3l A9 U W 20 wAsar,
W18 B3 @ Aol @t w4 CHChL 2wy wsgoe] UEg

SEHCHsCN 2 B3 Aojxgk, dbH CHoCle & o H¥A &=
(13. 8g/lOOmL(20 C).10 & tert—-butyloxycarbonyl (Boc)¢} 1% (Benzoy) %
oltl HIEIE $-3k 734‘2 AT (& 3, & 8-9) ‘i‘r%gi, Tdsk
3}gElA Bn Oﬂ HZE Efste PMB dHEZE A9z drRE &
ZAFSISITE kst 89 PMB dHEZZE EAlcte AS AgH oz RS
HAG (o 12 ol 1A 12 32 2 2ol A 120 (%32 &5 10-11)
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Table 3. Selective deprotection of PMB ethers for various protecting groups®

10 W blue LEDs
Acr*-Mes (1.0 mol %)

PGZ—R-OPMB PGZ—R-OH
air, (NH,),S,04 (1.0 €q.)
1(2=0,NH) MeCN:H,0 = 5:1 (0.1 M)  2(Z=0,NH)
Entry Sbustate Product Time (h) Yield (%)

PGO~ ™~ “OPMB PGO~ ™~ “OH

1 1h (PG =Bn, n = 3) 2h 2 70
2 1i (PG =Ac, n=23) 2i 3 89
3 1j (PG =Bz, n=4) 2j 2 74
4 1k (PG = Piv, n = 4) 2k 4 84
5° 11 (PG =THP, n = 4) 2l 2 70
6°  1m(PG =TBS,n=3) 2m 2 72
7°  1n (PG = TBDPS, n = 3) 2n 5 86
PGHN™ >""0PMB PGHN™ >""OH
8 10 (PG = Boc) 20 4 73
9 1p (PG = Bz) 2p 4 95
Me, ,Me Me, ,Me
BnO » “OPMB BnO 2 "OH
10 1q 2q 3 58
21 (diol)
Me Me
BnO/\(VM)\OPMB BnO/\(\/M)\OH
4 76
1 2r
" " (25  (85)

aReaction conditions as given in Table 1, entry 10; reported yields are for isolated material. ®*Acr*-Mes (5 mol %),
CH,Cl,:H,0O (5:1). See Experimental section for details.

Loz, gfst 7ls agdd wd PMB oHEZ (1)9 A9d HdHRFS
AEAY, (3 4) /MEd dkg 27 sleA, A, Ikl JtHd O,
FEl=ag, oyl T £ Y4 75 15S X5t PMB ofH 2(1s—ae)=
45-88%2 FE&E A$dE dHAS(2s-ae)S el ¥ S dEE EaE .
ol =A, WE, g F-unsaturated ¥ &EHE L4A(1t-v) 2 o ZAlo|= (laa)et

—

2o A ZHeA wHrgAo] e FEU|e FEd yAHS HPow, o]
A2t dme (2t-v, aa) 45-82% oS HATE 1¢]3 PMB 9 HE (lad-
ae)’} X3H 12k 22 ofvlxe # 2Z5sle] s 4ZFS WY £ 508

3 1
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Table 4. Selective deprotection of PMB ethers for various functional groups®

10 W blue LEDs
Acr*-Mes (5.0 mol %)

R-OPMB - R-OH
air, (NH4)23208 (1 .0 eq)
1 CH,Cly:H,0 = 5:1 (0.1 M) 2
OH o
N7 0H | \)J\O/\/\/OH
2s 2t 2u
80% (2 h) 73% (3 h) 45% (3 h)
OH S =Z
A
X \\\#4?\0H <C:>X;;:
2v 2w 2x
71% (5 h) 78% (2 h) 88% (3 h)
0 0 o
HMOH Me)LMf\OH N o
2y 2z 2aa
76% (3 h) 81% (3.5 h) 82% (3 h)

80% (3 h)°

Boc H
(0] N N
2ab 2ac 2ad
65% (3.5 h) 85% (3 h) 70% (3 h)°
HZN/\/\OH
2ae

73% (3 h)°

aReaction conditions: 1 (0.25 mmol), Acr"™-Mes (5.0 mol %), (NH4).S,0s (1 eq.), CH,CH2/H2O (5:1, 0.1 M) with
10 W blue LEDs irradiation at room temperature under an air balloon, reported yields are for isolated material.
bAcr*-Mes (1 mol %), MeCN:H,O (5:1). °Yield determined by 'H NMR (internal standard: DMF). See

Experimental section for details.
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Scheme 2. Gram scale reaction

40 W blue LEDs
Acr*-Mes (1.0 mol %)

Ph” " OPMB -  ph” " OH
air, (NH4)28208 (1 .0 eq)
1a (1.1 g) MeCN:H,0 = 5:1 (0.1 M) 2a (74%)
9h
OPMB 40 W blue LEDs OH
Acr™-Mes (1.0 mol %)
air, (NH4),S,04 (1.0 eq.)
MeCN:H,0 = 5:1 (0.1 M)
6h
1e (1.0 g) 2e (80%)
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Scheme 3. Proposed mechanism
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V. A4

IV-3-1.PMB E5aFo] ¥ ¢F9] PMBIF €123 ¥4 (2a-2ac)

10 W blue LEDs

Acr*-Mes (1.0 mol %)
R-OPMB > R-OH
air, (NH4)28208 (1 .0 eq)
1 MeCN:H,0 = 5:1 (0.1 M) 2

Reealable pressure tube (13 x 100 nm) o 22 vl2y|€nlE ¥ a1 PMB ether
1 (0.25 mmol, 1.0 equiv), ammonium persulfate (57mg, 1.0 equiv), 9-mesityl-1
O—methylacridinium perchlorate (Acr-Mes) (1.0 mg, 0.0025 mmol, 1.0 mo
1%) & ¥ol+=th. 1% &7 £34d &7 MeCN 3 Hz0 ( 0.1M for 1, 5:1 H| &)
S YolFEd wg EFES 5W EF LED F/E FARSIaL kg 2% 20 ~

30 B8 fA5t] WS BelEth Fol TLC RUHIS oA wo] $us)
H, Z3hEel 23t NaHCO3 €9 20mDE Eolsth EdEs oY ofAH
oJEZ olgale] AW FEF H, FAWIUES o §3te] §olo B A
o AEHE Fol AT o F RE foe wE wolwE FalA £ulE
AAST ¢ A2vhE 2dNE BN FeHE Bme 2 & BA/AA AEd

A7) M ethyl acetate/hexanes or DCM/methanol )

N
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IV -3-2. IH-NMR, 13C-NMR £¥HEZH &4 (2a-2ac)

3-Phenyl propan-I1-ol (2a).® Following the general procedure using 5% ethyl acetate in
hexanes as eluant, 2a was obtained as a colorless liquid (26.4 mg, 77% yield); 'H NMR (300
MHz, CDCl3) 6 7.34 — 7.26 (m, 2H), 7.24 — 7.14 (m, 3H), 3.68 (t, /= 6.4 Hz, 2H), 2.71 (t, J =
8.7,6.7 Hz, 2H), 1.98 — 1.81 (m, 2H), 1.37 (s, 1H); '*C NMR (75 MHz, CDCl;) § 141.9, 128.6,
128.5, 126.0, 62.4, 34.4,32.2.

Decan-1-ol (2b)."” Following the general procedure using 5% ethyl acetate in hexanes as eluant,
2b was obtained as a colorless liquid (34.5 mg, 87% yield); '"H NMR (300 MHz, CDCls) § 3.63
(t,J= 6.6 Hz, 2H), 1.62 — 1.50 (m, 2H), 1.44 (s, 1H), 1.37 — 1.20 (m, 14H), 0.86 (t, 3H); 1°C
NMR (75 MHz, CDCl3) 6 62.9, 32.8, 32.0, 29.7, 29.7, 29.6, 29.4, 25.9, 22.8, 14.2.

2-Methyl-1-phenylpropan-2-ol (2¢).%® Following the general procedure using 5% ethyl acetate
in hexanes as eluant, 2¢ was obtained as a colorless liquid (27.8 mg, 74% yield); 'H NMR (300
MHz, CDCl3) & 7.35 — 7.19 (m, 5H), 2.77 (s, 2H), 1.23 (s, 6H); 1*C NMR (75 MHz, CDCls) §
137.9, 130.6, 128.3, 126.6, 70.9, 49.8, 29.3.

L-Menthol (2d).%* Following the general procedure using 1% ethyl acetate in dchloromethane
as eluant, 2d was obtained as a white solid (33 mg, 84% yield); '"H NMR (300 MHz, CDCl3) &
3.41 (ddd, J=10.8, 9.9, 4.3 Hz, 1H), 2.17 (heptd, J = 7.0, 2.8 Hz, 1H), 2.03 — 1.89 (m, 1H),
1.73 — 1.54 (m, 2H), 1.53 — 1.30 (m, 2H), 1.19 — 1.04 (m, 1H), 1.07 — 0.82 (m, 3H), 0.92 (d, J
=7.0 Hz, 3H), 0.91 (d, J = 6.6 Hz, 3H), 0.81 (d, J = 6.9 Hz, 3H); *C NMR (75 MHz, CDCls)
0 71.7,50.3,45.2,34.7,31.8, 26.0, 23.3, 22.4,21.2, 16.2.

Cyclododecanol (2e).'® Following the general procedure using 1% ethyl acetate in
dchloromethane as eluant, 2e was obtained as a white solid (37.8 mg, 82% yield); '"H NMR
(300 MHz, CDCl3) 6 3.84 (tt, J= 7.3, 3.6 Hz, 1H), 1.75 — 1.57 (m, 2H), 1.46 — 1.28 (m, 20H);
3C NMR (75 MHz, CDCls) § 69.3, 32.6, 24.3, 23.9, 23.5, 23.4, 21.1.

Adamantan-1-ol (2f).®° Following the general procedure using 1% ethyl acetate in
dichloromethane as eluant, 2f was obtained as a white solid (36.2 mg, 95% yield); '"H NMR
(300 MHz, CDCl3) & 2.23 —2.05 (m, 3H), 1.71 (d, J = 2.9 Hz, 6H), 1.66 — 1.58 (m, 6H); '*C
NMR (75 MHz, CDCls) 6 68.3, 45.4, 36.2, 30.8.
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5-a-Cholestan-3f-ol (2g).'° Following the general procedure using 5% ethyl acetate in hexanes
as eluant, 2g was obtained as a white solid (86.5 mg, 89% yield); 'H NMR (300 MHz, CDCls)
8 3.59 (tt, J=10.6, 4.8 Hz, 1H), 1.96 (dt, J=12.5, 3.4 Hz, 1H), 1.85 —0.94 (m, 30H), 0.89 (d,
J=6.5Hz, 3H), 0.87 (d, J= 1.4 Hz, 3H), 0.85 (d, /= 1.4 Hz, 3H), 0.80 (s, 3H), 0.64 (s, 3H);
3C NMR (75 MHz, CDCls) § 71.5, 56.6, 56.4, 54.5, 45.0, 42.7, 40.2, 39.6, 38.3, 37.1, 36.3,
35.9,35.6,35.6,32.2,31.7,28.9,28.4,28.1,24.4,24.0,23.0,22.7,21.4, 18.8, 12.5, 12.2.

5-(Benzyloxy)pentan-1-ol (2h).*° Following the general procedure using 7% ethyl acetate in
hexanes as eluant, 2h was obtained as a colorless liquid (34 mg, 70% yield); 'H NMR (300
MHz, CDCI3) 6 7.40 — 7.27 (m, 5SH), 4.51 (s, 2H), 3.65 (t, J= 6.4 Hz, 2H), 3.49 (t,J = 6.4 Hz,
2H), 1.72 — 1.59 (m, 4H), 1.51 — 1.42 (m, 2H); '*C NMR (75 MHz, CDCls) & 138.6, 128.4,
127.8,127.6,73.0, 70.4, 62.7, 32.5, 29.5, 22.5.

5-Hydroxypentyl acetate (2i).*° Following the general procedure using 10% ethyl acetate in
hexanes as eluant, 2i was obtained as a colorless liquid (32.5 mg, 89% yield); 'H NMR (300
MHz, CDCl) 6 4.07 (t, J = 6.6 Hz, 2H), 3.66 (t, J = 6.4 Hz, 2H), 2.05 (s, 3H), 1.74 — 1.59 (m,
4H), 1.51 — 1.35 (m, 2H); '3C NMR (75 MHz, CDCls) & 171.4, 64.6, 62.8, 32.4, 28.5, 22.4,
21.2.

6-Hydroxyhexyl benzoate (2j).*° Following the general procedure using 7% ethyl acetate in
hexanes as eluant, 2j was obtained as a colorless liquid (41.2 mg, 74% yield); 'H NMR (300
MHz, CDCI3) 6 8.09 — 7.97 (m, 2H), 7.62 — 7.50 (m, 1H), 7.49 — 7.38 (m, 2H), 4.32 (t, /= 6.6
Hz, 2H), 3.65 (t, J=6.5 Hz, 2H), 1.86 — 1.71 (m, 2H), 1.66 — 1.37 (m, 6H); '*C NMR (75 MHz,
CDCl) 6 166.8, 133.0, 130.5, 129.6, 128.5, 65.1, 62.9, 32.7, 28.8, 26.0, 25.5.

6-Hydroxyhexyl pivalate (2k).°* Following the general procedure using 5% ethyl acetate in
hexanes as eluant, 2k was obtained as a colorless liquid (42.5 mg, 84% yield); '"H NMR (300
MHz, CDCI3) 06 4.01 (t, J = 6.5 Hz, 2H), 3.59 (t, J = 6.5 Hz, 2H), 1.99 (s, 1H), 1.66 — 1.47 (m,
4H), 1.43 — 1.26 (m, 4H), 1.15 (s, 9H); *C NMR (75 MHz, CDCls) § 178.8, 64.4, 62.7, 38.8,
32.6,28.6,27.2,25.8,25.4.

6-((Tetrahydro-2H-pyran-2-yl)oxy)hexan-1-ol (21).% Following the general procedure using

15% ethyl acetate in hexanes as eluant, 21 was obtained as a colorless liquid (35.4 mg, 70%

yield); 'TH NMR (300 MHz, CDCl3) § 4.57 (dd, J = 4.5, 2.7 Hz, 1H), 3.93 — 3.81 (m, 1H), 3.74

(dt,J=9.6, 6.8 Hz, 1H), 3.64 (t,J= 6.6 Hz, 2H), 3.55 — 3.45 (m, 1H), 3.39 (dt, /=9.6, 6.5 Hz,

1H), 1.90 — 1.77 (m, 1H), 1.73 (dt, J = 12.5, 2.7 Hz, 1H), 1.67 — 1.48 (m, 8H), 1.44 — 1.35 (m,
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4H); 3C NMR (75 MHz, CDCl3) § 98.9, 77.6, 77.2, 76.7, 67.6, 62.8, 62.5, 32.7, 30.8, 29.7,
26.1,25.6,25.5,19.7.

5-((Tert-butyldimethylsilyl) oxy)pentan-1-ol (2m).°* Following the general procedure using 10%
ethyl acetate in hexanes as eluant, 2m was obtained as a colorless liquid (39.3 mg, 72% yield);
'"H NMR (300 MHz, CDCl3) § 3.69 — 3.55 (m, 4H), 1.68 (s, 1H), 1.63 — 1.48 (m, 4H), 1.45 —
1.33 (m, 2H), 0.88 (s, 9H), 0.03 (s, 6H); *C NMR (75 MHz, CDCls) § 63.3, 63.0, 32.6, 32.6,
26.1,22.1, 18.5,-5.2.

6-((Tert-butyldiphenylsilyl) oxy) hexan-1-ol (2n).®® Following the general procedure using 5%
ethyl acetate in hexanes as eluant, 2n was obtained as a colorless liquid (74 mg, 83% yield);
"H NMR (300 MHz, CDCl3) & 7.70 — 7.60 (m, 4H), 7.46 — 7.32 (m, 6H), 3.72 — 3.56 (m, 4H),
1.65 — 1.35 (m, 9H), 1.04 (s, 9H); '*C NMR (75 MHz, CDCls) § 135.7, 134.1, 129.6, 127.7,
63.9,62.9,32.5,32.4,27.0,22.1, 19.3.

Tert-butyl (3-hydroxypropyl)carbamate (20).>° Following the general procedure using 20%
ethyl acetate in hexanes as eluant, 20 was obtained as a colorless liquid (32 mg, 73% yield);
'H NMR (300 MHz, CDCl3) & 4.78 (s, 1H), 3.65 (t, J = 5.7 Hz, 2H), 3.28 (q, J = 6.3 Hz, 2H),
1.65 (p, J = 5.8 Hz, 2H), 1.44 (s, 9H); >*C NMR (75 MHz, CDCl;) § 157.4, 79.8, 59.3, 36.9,
33.1,28.5.

N-(3-Hydroxypropyl)benzamide (2p).>' Following the general procedure using 20% ethyl
acetate in hexanes as eluant, 2p was obtained as a colorless liquid (42.5 mg, 95% yield); 'H
NMR (300 MHz, CDCl3) 6 7.81 —7.72 (m, 2H), 7.53 — 7.45 (m, 1H), 7.44 — 7.36 (m, 2H), 6.96
(s, 1H), 3.70 (d, 2H), 3.60 (q, /= 6.1 Hz, 2H), 2.74 (s, 1H), 1.78 (tt, J= 6.1, 4.9, 1.9 Hz, 2H);
3C NMR (75 MHz, CDCl3) § 168.7, 134.2, 131.7, 128.7, 127.0, 59.9, 37.3, 32.1.

6-(Benzyloxy)-6-methylheptan-1-ol (2q).>> Following the general procedure using 10% ethyl
acetate in hexanes as eluant, 2q was obtained as a colorless liquid (34.3 mg, 58% yield); 'H
NMR (300 MHz, CDCIl3) 8 7.40 — 7.27 (m, 4H), 4.41 (s, 2H), 3.65 (t, J = 6.6 Hz, 2H), 1.65 —
1.52 (m, 4H), 1.48 — 1.34 (m, 4H), 1.24 (s, 7H); >*C NMR (75 MHz, CDCl3) § 140.0, 128.4,
127.4,127.2,75.3, 63.8, 63.2, 40.6, 32.9, 26.4, 25.8, 23.9.

7-(Benzyloxy)heptan-2-ol (2r).% Following the general procedure using 5% ethyl acetate in
hexanes as eluant, 2r was obtained as a colorless liquid (42.3 mg, 76% yield); 'H NMR (300
MHz, CDCl3) 6 7.38 — 7.24 (m, 5H), 4.50 (s, 2H), 3.88 —3.69 (m, 1H), 3.47 (t, /= 6.6 Hz, 2H),

1.72 - 1.56 (m, 2H), 1.50 — 1.30 (m, 6H), 1.18 (d, J= 6.2 Hz, 3H); '*C NMR (75 MHz, CDCls)
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0 138.7, 128.5, 127.8, 127.6, 73.0, 70.4, 68.2, 39.4, 29.8, 26.3, 25.7, 23.6.

9-Decen-1-0l (2s).** Following the general procedure using 1% ethyl acetate in
dichloromethane as eluant, 2s was obtained as a colorless liquid (31.5 mg, 80% yield); '"H NMR
(300 MHz, CDCl3) 6 5.81 (ddt, J = 16.9, 10.1, 6.7 Hz, 1H), 5.09 — 4.83 (m, 2H), 3.63 (t, J =
6.6 Hz, 2H), 2.16 — 1.92 (m, 2H), 1.70 (s, 1H), 1.63 — 1.48 (m, 2H), 1.43 — 1.24 (m, 10H); '*C
NMR (75 MHz, CDCIl3) 6 139.3, 114.3, 63.1, 33.9, 32.9, 29.6, 29.5, 29.2, 29.0, 25.8.

(Z)-dec-4-en-1-0l(2t).> Following the general procedure using 1% ethyl acetate in
dichloromethane as eluant, 2t was obtained as a colorless liquid (28.5 mg, 73% yield); 'H NMR
(300 MHz, CDCl3) 5.46 — 5.29 (m, 2H), 3.65 (t,J = 6.5 Hz, 2H), 2.18 — 2.07 (m, 2H), 2.02 (m,
J=16.0,2.4 Hz, 2H), 1.63 (q,J=17.9, 6.7 Hz, 2H), 1.43 (br s, 1H), 1.41 — 1.20 (m, 6H), 0.94 —
0.83 (m, 3H); *C NMR (75 MHz, CDCl5) § 131.0, 128.9, 62.8, 32.8, 31.6, 29.5, 27.3, 23.7,
22.7,14.2.

4-Hydroxybutyl acrylate (2u).*® Following the general procedure using 3% ethyl acetate in
dichloromethane as eluant, 2u was obtained as a colorless liquid (16.2 mg, 45% yield); 'H
NMR (300 MHz, CDCl3) & 6.39 (dd, J=17.3, 1.5 Hz, 1H), 6.10 (dd, /= 17.3, 10.4 Hz, 1H),
5.81 (dd, /=104, 1.5 Hz, 1H), 4.18 (t, J = 6.4 Hz, 2H), 3.67 (t, /= 6.3 Hz, 2H), 1.79 — 1.58
(m, 4H); 3C NMR (75 MHz, CDCl3) & 166.5, 130.8, 128.6, 64.5, 62.4,29.2, 25.2.

1-Phenylbut-3-en-2-ol (2v).?’” Following the general procedure using 1% ethyl acetate in
dichloromethane as eluant, 2v was obtained as a colorless liquid (26.3 mg, 62% yield); 'H
NMR (300 MHz, CDCl3) 6 7.36 — 7.19 (m, 5H), 5.94 (ddd, J=17.2, 10.5, 5.8 Hz, 1H), 5.32 —
5.08 (m, 2H), 4.42 — 4.30 (m, 1H), 2.94 — 2.73 (m, 2H); 3C NMR (75 MHz, CDCl;) § 140.2,
137.7, 129.6, 128.5, 126.6, 115.0, 73.7, 43.8.

Dec-9-yn-1-0ol (2w).*® TFollowing the general procedure using 1% ethyl acetate in
dichloromethane as eluant, 2w was obtained as a colorless liquid (30 mg, 78% yield); "H NMR
(300 MHz, CDCl3) 6 3.55 (t, J= 6.7 Hz, 2H), 2.26 (s, 1H), 2.12 (td, J = 7.0, 2.7 Hz, 2H), 1.90
(t,J=2.7 Hz, 1H), 1.56 — 1.39 (m, 4H), 1.40 — 1.15 (m, 8H); *C NMR (75 MHz, CDCls) §
84.7,68.1,62.7,32.7,29.3, 29.0, 28.6, 28.4, 25.7, 18.3.

1-Ehynylcyclohexan-1-ol (2x).°® Following the general procedure using 1% ethyl acetate in
dichloromethane as eluant, 2x was obtained as a white solid (27.3 mg, 88% yield); 'H NMR
(300 MHz, CDCl3) 6 2.48 (s, 1H), 1.95 — 1.84 (m, 3H), 1.76 — 1.47 (m, 6H), 1.36 — 1.16 (m,

1H); *C NMR (75 MHz, CDCl3) § 87.8, 72.2, 68.7, 39.9, 25.2, 23.3.
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10-Hydroxydecanal (2y).”® Following the general procedure using 1% methanol in
dichloromethane as eluant, 2y was obtained as a white solid (32.7 mg, 76% yield); '"H NMR
(300 MHz, CDCl3) 6 9.76 (t,J= 1.8 Hz, 1H), 3.64 (t, /= 6.6 Hz, 2H), 2.42 (td, /= 7.3, 1.8 Hz,
2H), 1.69 — 1.49 (m, 6H), 1.42 — 1.26 (m, 8H); *C NMR (75 MHz, CDCl3) § 203.1, 63.1, 44.0,
32.9,29.4,29.3,29.2,25.8,22.2.

7-Hydroxyheptan-2-one (27).>° Following the general procedure using 1% methanol in
dichloromethane as eluant, 2z was obtained as a colorless liquid (26.4 mg, 81% yield); 'H
NMR (300 MHz, CDCl3) 6 3.61 (t,J = 6.5 Hz, 2H), 2.42 (t, J= 7.3 Hz, 2H), 2.11 (s, 3H), 1.68
— 1.44 (m, 3H), 1.42 — 1.26 (m, 2H); *C NMR (75 MHz, CDCls) & 209.5, 62.6, 43.7, 32.5,
30.0,25.3,23.5.

8-(Oxiran-2-yl)octan-1-ol (2aa).>' Following the general procedure using 1% methanol in
dichloromethane as eluant, 2aa was obtained as a colorless liquid (35.3 mg, 82% yield); 'H
NMR (300 MHz, CDCl3) 6 3.64 (t,J= 6.6 Hz, 2H), 2.92 (ddd, J=5.3, 2.8 Hz, 1H), 2.80 — 2.71
(m, 1H), 2.48 (dd, J = 5.0, 2.7 Hz, 1H), 1.66 — 1.23 (m, 14H).; '*C NMR (75 MHz, CDCls) &
63.1,52.6,47.3,32.9, 32.6, 29.6, 29.5, 29.4, 26.1, 25.8.

(Tetrahydrofuran-2-yl)methanol (2ab).** Following the general procedure using 1% methanol
in dichloromethane as eluant, 2ab was obtained as a colorless liquid (17.5 mg, 62% yield); 'H
NMR (300 MHz, CDCl3) 6 4.09 — 3.89 (m, 1H), 3.89 — 3.66 (m, 1H), 3.69 — 3.53 (m, 1H), 3.45
(dd, J=11.6, 6.1 Hz, 1H), 2.80 (br s, 1H), 1.99 — 1.72 (m, 3H), 1.70 — 1.46 (m, 1H); '*C NMR
(75 MHz, CDCl3) 6 79.6, 68.3, 64.9, 27.2, 26.0.

Tert-butyl 2-(hydroxymethyl)pyrrolidine-1-carboxylate (2ac).> Following the general
procedure using 1% methanol in dichloromethane as eluant, 2ac was obtained as a colorless
liquid (43 mg, 85% yield); '"H NMR (300 MHz, CDCl3) § 3.94 (br s, 1H), 3.67 — 3.52 (m, 2H),
3.52-3.37 (m, 1H), 3.37 - 3.23 (m, 1H), 2.09 - 1.91 (m, 1H), 1.92 — 1.65 (m, 2H), 1.65 —1.49
(m, 1H), 1.46 (s, 9H); '*C NMR (75 MHz, CDCls) § 157.3, 80.4, 67.9, 60.3, 47.7, 28.9, 28.6,
24.2.

Pyrrolidin-2-ylmethanol (2ad).>® Following the general procedure, the yield was determined
by 'H NMR (DMF as internal standard); "H NMR (300 MHz, D,0) § 3.76 — 3.66 (m, 1H), 3.64
—3.43 (m, 2H), 3.17 (t,J = 7.2 Hz, 2H), 2.03 — 1.76 (m, 3H), 1.65 — 1.47 (m, 1H).
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3-Aminopropan-1-ol (2ae).** Following the general procedure, the yield was determined by
!H NMR (DMF as internal standard); *H NMR (300 MHz, D20) 6 3.65 (t, J = 6.1 Hz, 2H), 3.04
(t, J=7.4 Hz, 2H), 1.84 (p, J = 6.4 Hz, 2H).
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