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Abstract

Phenols and benzyl alcohols are widely utilized and discussed in many different fields. One of their
most important applications is antibiotics composed of glycans and aromatic alcohols, which are
broadly administered to humans. However, currently, there is still no index to quantify their
reactivities, and the lack of precise assessment to these types of hydroxyl groups has made their
studies and application difficult. Therefore, our research is to quantify the reactivity of various
phenols and benzyl alcohols. After analyzing the competition between two different alcohols, we can
acquire their relative reactivity value via the kinetic results. We were subsequently focused on the
inductive effect, steric effect, and resonance effect to various phenols and benzyl alcohols with
different substituents. In addition, we combined the reactivity values of alcohols with the big data
analysis and applied them to glycochemistry to study and solve the problems of stereoselectivity

control in glycosylation reactions.
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* fi% (aromaticalcohol) £ & 7 3% J X ¥ 7 S F SAF ek o FIM AR E e
SRR R Y o Y BTG AN S A KBRS o blde: 7 3 B (cugenol) ~
it (gallicacid) ~ §k#5% (capsaicin) ~ it %fik (tyrosine)e @ § L s A it &4 A f¢ 77 i 5
MEBENEA B F PP o Blde D % (serotonin) ~ #E= % (estradiol) ~ § ¥ %
@@mM®\?iW%(wmmeQ“?HKM%‘?&%*iﬁW%“Q%f#¢%“*§
FAEB Y o PN REF BRI LA FEARG E RO T AL P ITE S £
RILH T E5d G e FMEMHEEL AL bl4c! BfRind 2PpEH (chromomycin)
fed + %% (vancomycin) ; ¥ *tx ¥ GiE MY FIRP S T &0 4o 0 H B (tannic
acid) ~ jt % % (arbutin) ~ % /8% (sennoside) * o T id ¥ A L B I F Aot £ & Dk
S RAE R T E L (R RN 4 R TR R NE B A SRR 5
BH? 3 A E G Xk b S AR et Yo A U BIR T s N R IEE
Tt > #3 B4R AT R SRR L AR F R o
PR 5820 3F 5 anpEA Y F s (glycosylation) ® % fR4m 5L gt B KA fLE RUm
B SEE AL 1L et i BB T 2 R THATHERY EXNEpRLEFRERFTEL
FRAPRL ST BRREEREANE o B NPT R R BnF Y B pE A
i e P E AT B LR AREREANF RFEF BEAS S ARY
fedflz B4k - AzehpE {42 (glycosidic bond) £ 5 & &= # % i (o and B configurations)
hiEEPEAT F R 2 MEREE TS PR PR PR TR R L Bl § I A
BErOERl e MER M QA F E S S Ea e Mg it R L6 BHE S EHE O
Hol§trb- iz flizn  FRZ2FSCDEFEACF R HERE T 0
LRy &3 TR BAS P IEATEE R FEEE R BT S
SEEFEI AR S B MERE R AL MAREAS Har B A
AR AT FARNECEALME B 2 TP A AR EEHG IR
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HO 0 HO 0
Hgégﬁxm Hgéiﬁ
HO

OH
1a 1b

Bl- -~ =B 5 B-glucose ; + B = a-glucose

B T 1L

AL GHE Yy Y 0 BEY 8 A B ARIT A2k (neighbouring group participation) % st en
Zg 1,2-F A pE 4t (1,2 trans-glycosidic bond)’ s ¥ A X WAk IRE T 0 ¥ B EARIT A
rofled B HE 12-F SSpEH A Vot T 12-8 5 PR 4 (1,2 cis-glycosidic bond) 7 %
B WG 3F 5 AT B R AR R 1208 pEg e T g - B AR A
BoEH 12-F PR 4 - BRI ARG A A k]S M £ A R E R el
AR F R FI SR 12N PRI 2 FEE 2 JEE R PR AR R Y o i
FRaf F ek £ 3 seendpil ) B RIC A2 F L AR I IFL - o TRt AP R
Bl FsF RS~ Bhenif 8 > RASE A2 PRI ML F Bz RERY - 58
AR RES G RIFHIPEAT F RO MERM 2 oSy 120N PEH A - F A
Fiig s8Rl ar gt Wi smpar Ri4pihr 8 418 F R 38 R 7o s
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EFFLEEZEH

P %% E

® »Tic ik 4P & 47 & (HPLC)

i 5k HE R

NMR % & + 3= &

MASS & 3 &

TLC plate, silica gel, aluminum sheets

Pipette (100-1000 pL)

Pipette (10-100 pL)

. Pipette (0.5-10 pL)

THRE 5

. 3,4-dihydro-2H-pyran

Trifluoromethanesulfonic acid

. 4-Chlorobenzyl alcohol

4-Fluorobenzyl alcohol

. 4-Methylbenzyl alcohol

3-Nitrobenzyl alcohol
4-Nitrophenol
2,4,6-Tri-tert-butylphenol

4-Methoxyl phenol

10. p-cresol

11.

12.

13.

14.

15.

4-Ethylphenol

3-Fluorophenol
3-Chlorophenol
3-Bromophenol

4-Bromophenol



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

4-Cyanophenol
2-tert-Butylphenol
4-Cyanobenzyl alcohol
3-Chlorobenzyl alcohol
3-Bromobenzyl alcohol
3-Fluorobenzyl alcohol
4-Nitrobenzyl alcohol
Mesitol

4-Ethylbenzyl alcohol

2,4,6-Trimethylbenzyl alcohol

4-tert-Butylbenzyl alcohol
B-D-Glucose Pentaacetate
D-Galactose Pentaacetate
4-Methylbenzenethiol
Boron trifluoride etherate
Sodium methoxide
Sodium hydride

Benzyl bromide
Magnesium sulfate

Silica gel
Dichloromethane
Methanol
Tetrahydrofuran
Dimethylformamide
Sodium bicarbonate

H'-ion exchange resin



42. 2-Naphthalenemethanol

43. benzyl-(5-hydroxy-pentyl)-carbamic acid benzyl ester
44. 3-Phenylpropenol

45. 6-Bromo-naphthalen-2-ol

46. Ethyl acetate

47. Hexane

48. Phosphomolybdic acid

49. Ceric ammonium molybdate

50. N-Iodosuccinimide

51. 3A Molecular Sieve

52. Triethylamine

B iEes
RIETFARPEARMZ Aka &
AR AF % eh 2 — Aka (acceptor reactivity constant) > ¥ 5 Fuit A 47 iR 4E £
Fethen= 8 To XA TR F BEFERIT T B Ao i d > 2 5eFI WM - B
Hagpd Hapd > S -0 F ot Aka X LR AP Y oo A A F B 1g B 2w

3| 1h

W

P WA chd d ST F A P2 AN e 1g 255 KA 1g &
HUE RS 0§ LG R BT Y WA i L EHEMALF i FAS 1d
Lorpise Tl lg 0 (FABRPEA LR RY PPEAT M X A kaimE ¢ 0 B8

PEF R kIE G S X R RBendiciEt o

; 0] OR
R1OH R2 H 1) DHP (10 eqU|V.)
.+ ROH 2) TFOH (0.4 equiv.)
(1.0 equiv.) (1.0 equiv.)

DCM,rt.,1hr
Reference  Analyte R=R'or R?

Bz ~ Aka B 22 F &3¢
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| o'
O + TfOH ———— O _ OTf
(0] - O/ = U
TfO +
19, DHP 1h 1i 1i-c

Bl 7 - triflic acid /& 1~ #+4

B-E i e E = T4 %3t HPLC 0 vial bottles > 11 p #5384k B -7 47 % »
HPLC ¥ » M p & X F R A SFTAFA TS 4JFTNEF 2T EHF RN E
- %% 7 ROH ¥t o 23 & HPLC ® F Ju— B/ PF{s > RME S8 8Un» RE
¢ column R4 SR T A Y L5 F MI)E UVdetector ¥ i {74 7 o B o #-F 5 7
FERDEAERY r - B4 BN 5 B M2 K R I FHE > PP EcEY
AT & G Aka vt 716

Aka, ka  In[Agl - In[Aalo
Akaer Kref IN[Aretlt - IN[Aretlo

‘Autosampler

Wait for 1 hr.

UV detector

]
f |
1
DCM Ron DHP
ROH Analysis
1 R20H 5
2| rion 3
2]
Data base < 4 2
Calculate Aka R'OH R“OH
Reaction time (min.) Reaction time (min.)

B ~ Pl Z_Aka 2 i 428



1

fE &+ §2 p-tolyl 2,3,4,6-tetra-O-benzyl-1-thio-p-D-glucopyranoside, p-tolyl 2,3,4,6-
tetra-O-benzyl-1-thio-B-D-galactopyranoside 2 % #
iR 3% 4p ¥ & ¥ (e [Relative Reactivity Value (RRV)]© 4R 238 2 ¥ L e fpE
F5 NP EEA S 4 p-tolyl 2,3,4,6-tetra-O-benzyl-1-thio-B-D-glucopyranoside = p-tolyl

2,3,4,6-tetra-O-benzyl-1-thio-B-D-galactopyranoside!¢ -

OBn BnO OB
0 0
BnO
Bno&&sm Bnoé&sm

BnO BnO
2 3
(RRV=2656) (RRV=17000)

DN TR
(=) p-tolyl 2,3.,4,6-tetra-O-benzyl-1-thio-B-D-glucopyranoside (2)

- EFHI(2 5 )

OAc OAc OH
5 HSTol, BF ;+OEt, NaOMe é&
» o) » HO

AReo DCM, 0°C>rt ARe0 STol  MeOH, rt HO STl

AcO OAc AcO ?O

4b ¢
4a OBn
NaH, BnBr
> Bgooé&sm

THF/DMF (viv = 4/1), 0°C—>rt O o0

2

DRSS R Y

#- 4a(5.32g,13.6mmol) % >t F BFL? > M= & TR fE{S 4 » HSTol(2.68 g,
20.7mmol) o #-F BFLE 3t 0°C kg {8 4 » BF3-OEt (2.6 mL, 20.7 mmol) > ** § % %
BF 19 ] e & 0Cavkip? 4o r e fop e d hRi30R » M- §F 7 RBFEZP o w
Yo k& ik Tk oM B 1 & 47 2 #-(benzyl 2,3,4,6-tetra-O-acetyl-1-thio-D-
glucopyranoside, 5.6302 g, 91%) 4 3} % - B~ 4b (4.2087 g, 9.26 mmol) 1 7 %3 f# (s
4v » NaOMe(109.8 mg, 2.03 mmol) ** % F B E2 FHE T F B 40 245 o v » FHEF R
HMaE Sl pH 3 7 #H @ik e 7 kS @55 S deo 2 THF/DMF (viv = 4/1,

100 mL) 7% i 4¢ > 4c » 60% chi i 4k (2.5802 g, 64.5 mmol) i #-F fo¥g % *t 0°Cen
9



sRig ts4e » T8 (8mL,67.3 mmole) *tF F HEBF B 1T ) FF o B 0Cawkip ® 4o x
PRRE DIF ALY A B OL e kNG Mokdre Ehe fia(X) 20:1)i 7 F B w48
Rtk nEkITERAY 2(44129g 74%) ~»ad %

'H NMR (500 MHz, CD2Cl) 6 7.47 (d, J = 8.2 Hz, 2H, Ar-H), 7.41-7.24 (m, 18H, Ph-H),
7.21(dd,J=17.8,2.0 Hz, 2H, Ar-H), 7.08 (d, J=7.8 Hz, 2H, Ar-H), 4.89, 4.84 (ABq, J=11.0
Hz, 2H, CH2Ph), 4.89, 4.64 (ABq, J= 10.5 Hz, 2H, CH2Ph), 4.82, 4.59 (ABq, J= 10.2 Hz, 2H,
CH2Ph), 4.63 (d, J=9.8 Hz, 1H, H-1), 4.59, 4.53 (ABq, J = 11.9 Hz, 2H, CH2Ph), 3.77 (dd,
J=10.8, 1.9 Hz, 1H, H-6a), 4.72 (dd, /= 10.8, 5.7 Hz, 1H, H-6b), 3.68 (t, /= 9.8 Hz, 1H, H-
3), 3.61 (t,J=9.8 Hz, 1H, H-4), 3.48 (ddd, J=9.8, 5.7, 1.9 Hz, 1H, H-5), 3.46 (dd, J=9.8,
5.7 Hz, 1H, H-2), 2.32 (s, 3H, CH3); 3*C NMR (125 MHz, CD2Cl2) § 139.1 (C), 138.83 (C),
138.79 (C), 138.76 (C), 138.1 (C), 132.5 (CH), 130.5 (C), 130.0 (CH), 128.7 (CH), 128.6
(CH), 128.5 (CH), 128.3 (CH), 128.12 (CH), 128.10 (CH), 128.0 (CH), 127.91 (CH), 127.89
(CH), 88.1 (CH), 87.0 (CH), 81.3 (CH), 79.3 (CH), 78.2 (CH), 75.9 (CH>), 75.5 (CHz), 75.2
(CHa), 73.7 (CHz), 69.5 (CH2), 21.2 (CH3); HRMS (ESI) calcd for C41H420sNaS [M + Na]*
669.2651, found 669.2648”.

(=) p-tolyl 2,3,4,6-tetra-O-benzyl-1-thio-B-D-galactopyranoside (3)

OAc OAc OH
AcQ HSTol, BF;+OEt, ~ AcCO NaOM HO
0 » 0 avlvie » o}
STol
AcO DCM, 0°C—rt AcO STol MeOH, rt HO -

AcO ‘OAc AcO HO
5a 5b 5¢
BnO OBn
NaH, BnBr
THF/DMF (vi/v = 4/1), 0°C—rt  BnO STol
BnO
3

Bli o~ e# 383
dit & 4 52(10.6525g,27.23 mmol) » k- T AL XA F o B L I 3(4.2467
mg, 55%) » 'HNMR (500 MHz, CD>Cl2) § 7.4 (d, J= 8.1 Hz, 2H, Ar-H), 7.38-7.27 (m, 24H,
Ph-H), 7.03 (d, J = 7.9 Hz, 2H, Ar-H), 4.94, 4.57 (ABq, J = 11.2 Hz, 2H, CH:Ph), 4.77, 4.74
(ABq, J = 10.3 Hz, 2H, CHzPh), 4.76, 4.71 (ABq, J = 11.5 Hz, 2H, CH2Ph), 4.59 (d, J = 9.6

10
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Hz, 1H, H-1), 4.49, 4.44 (ABq, J = 11.7 Hz, 2H, CH2Ph), 3.98 (d, J = 2.6 Hz, 1H, H-4), 3.81
(t, J = 7.7 Hz, 1H, H-2), 3.65-3.59 (m, 4H, H-6a, H-6b, H-5, H-3); '*C NMR (125 MHz,
CD2Cl) & 139.3 (C), 139.1 (C), 138.9 (C), 138.6 (C), 137.7 (C), 132.3 (CH), 130.8 (C), 129.9
(CH), 128.7 (CH), 128.6 (CH), 128.5 (CH), 128.2 (CH), 128.02 (CH), 127.96 (CH), 127.92
(CH), 127.86 (CH), 88.3 (CH), 84.5 (CH), 77.9 (CH), 77.6 (CH), 75.8 (CHz), 75.0 (CH), 74.4
(CH), 73.8 (CH2), 73.0 (CH>), 69.4 (CHz), 21.2 (CH3); HRMS (ESI) calcd for C41H4205NaS
[M + Na]* 669.2651, found 669.2656.
PER 5 B2 4k 1r ) 2

SpEF R 7 F -pE A& F & (O-glycosylation) ¥ E * FR 3
(thioglycoside) i¥ & & 2 pEA S &8 17 o F]pt 2 7738 24 4 tolyl thioglycoside ¥ 5
MeenpE A R ¥ 0 % % 22 Hp 4t eh i S NIS/TfOH 75 A7 7 ¢ BEA L F 2 B

H B b F BERE > BERBONARAS TBHE LS B2 HERY

OBn OBn
BnO o) NIS, TfOH, 3A MS o)
BRO STol +  ArOH > BnOJ
BnO 6a-6z BnO OAr
2 2a-2z

Bt~ 2502 f@AME R

—ARPEA R

#-2-3 (100 mg) ~ 4+ & (3A, 200 mg) 7 6-a~6-z (1.0 equiv.) % » 5mL * ¥
® 5 & CHaCla(1 mL) ~ -40°CHe§ # IR 5 T FF#4 1 [ f& o £-40°C T 4c » NIS (1.0
equiv.)f= TfOH (0.4 equiv.) ¥ J& 1-2 -] B o 12 TLC (n-hexane/EtOAc S:1)fxidF J& 5% &
60 5-40C T4 » TEAE FI%¢ 2 2 £ |01 > B %2 (celite)i (7 5 BB gl ik

%9
SR SUE BIR BUHELS FY SIE

11
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I A Aka

¥ 2 chs 4

Bood NEABEN - BIHIF L ABTI LRSI EES PEE o A BTGB
BEEF LM EHRFEFFEF R MR RA R IR AL PED] Aka DlicE -
/@/\OH /@/\OH /©/\OH /@/\0H /@/\OH /@/\OH
MeO Et F (of Br
Aka=25 Aka=11.64 Aka=11.59 Aka=11.26 Aka=10.86 Aka=9.95
6a 6b 6c 6d 6e of
g o g, T O
F (¢]] Br Aka=8.00
AKa=9.86 " i o Aka=6.86
60 Aka=9.81 Aka=8.76 Aka 8 32 6l
6h 6i
OH OH H
SAINCHENGHENGUNNGENS S
MeO t tBu Br
Aka=5.76 Aka=2.34 Aka=1.36 Aka= 1-34 Aka=1.12 Aka=0.60
6m 6n 60 6p 6q 6r
OH
NC NC
Aka o 39 6u 6v 6w F
6x
Et
6z 6ab Br cl
6ac 6ad
Acceptors with decreasing Akas

Eﬂ.L -

» % 4 %k Aka #c B B
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e oH
oM OH
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I s 0" n o>
-
il L 1] ik ] fim [0 L ip fhy L
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6¢c, 6e-61 iz 1 7

Bl+=- ~> 4% Aka#icie %

FETF AT AR Aka BcE ) ¥ AR 6m R 3

o 4 hiE sk

-, 55_]_/%
FAes A B 0 Aka Hcim o A gt

A AR AR KT

T

a—

BRARDE A
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Bl ¥ chdicypd- 3R 0 AR L F 20 4 TR

RIS A HIPTI AR IRT S

o T EEF T ARDE B

B Rk Fliwip

BN SF R T R

it m R E R R B A o AR 0 Aka

B2 ARE L SRR T T A2 wBART R B
6k # Aka iv >t 5 da T F it £ 4 6a, 6b, 6d °

H P 6c 71 Aka #Hc i ~

3 6d 9 Aka B v - 2

BRERNEFLEF G E S T F

T d i 2B

BT A—m ALt &P 6,

WA EE g o A RS 2

S A UL EEET VRS

Fl i ALE po o A iR AT T A

CRE - N = BRI S

Ja &+ &1 6¢ Aka

€L
fLp] > S

) o

Z ) o X ¥ Ay {F

-

)

P4 T A6d 0 BE G

3y
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L
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A _
E;O/\OH ﬁ/\oH @/\OH OH
R S - R e
+ + +
F F F \) F e

Bl - = - 4-fluorobenzyl alcohol resonance effect
Bl dpE 75 P R ehF AR 6e-6i 0 &7 6¢ AP in Ay 1 R dRAT B A oA + F
% k& PR EH Aka #icE o L 6e, 6f, 6h, 6i sk F B+ fdiid P SR R IR S R T
g > Tl E IR AR R B B o e AR - BT A BR A hdE
B A pnART S 0 BT RARK S FEnk el PRA Y LT P

P SRR EAR S ARIEA) S AR PR ) Bl S RGO R S L T -

B bR S A B T Rl d & 0T 5 B e AR Aka BcE P PRI o
OH - 0.94 AN
HO NBnCbz
Theoretical value:1.03
Experiment value:1.11
0.97
F
6¢c

Btz ~6c2 6d 2R FokiE
FOR P RAA U e R Aka BB B AR o D6
iz 6e (Aka=10.86) 2. Aka #ig B > i+ 6h (Aka=9.81) 2 #ciE ; m MA A A % > #Hx 6k

(Aka=8.00) 2. Aka #cE & @ M3 i 6] (Aka=8.32) z #cid o ¢ ¢ ¥ ipHheniE % 1 & £

REFRFFRL AERBEP AP ADERS ERFBEEH DT B
o Flte BB ENEEOEADTIRAE (BHI) FAMNADERS 0 BIAE K

g T A 0 B O N s kT S A (RS2 .
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cl Cl

OH OH OH OH
-~ -, B e C - -
&) i’ cl Cl
Bl 7 ~6e 6h 2 £ &3¢
_ . _
OH OH OH OH
- + e S—— - +
I I |
L — - - - - _/N\ —
((;/'lj\o o/'ll\o o/'ll\o o +0

_@AOH + OH & OH OH
ONT T TONAS TTTO A T

| |

0 0

B+ = ~6j, 6k 2_ £ 3= ;¢

MEmEL P S T ARTELF BN LS I P2 AR RETF A
frenAkafici® ¢ T A F AR AkaficE § P2 o % S ¥ T A ps Aka dkciE ¥
BNE 600 F G T SRR MEIE 60 FlE g A B RY AF R g T

FLeng 3 4B ¥ hhi iR T AkaBiciEy RE B L PR ASEE s A ¥ AR

hEaE S F Eehic L4 5 60,6p,6q 1 Aka BB R A L P o 6p,6q F T oHt
Wz B —% = 7 H(tert-butyl) » 2 7 2 j& kg @ 1 4v 60, 6p 1 Aka HciE ST 4p

oo 3R A 6p ¥ 27 AGF R R E RO 2 MU AR - 6q D

P

Aka BB P H9% M3 60 0 AT A e AR R MO R > A % 2 7 %% T
S GRS AREF B MM R S S F ARG R AR T HEF ) T 6q F =

TANZRUE AR ERR R 3 A B PR - S S R a2 Mk
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(Aka=80)

HO

=126)

(Aka
Bt = ~ £h]2m2 Aka i@
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£0 AT S Foges s R o TOCSY WIz# > 102 NMR il @ 4p B i )

4ol iTARAL E 4P B (HSQC) frig#zsta 4ph (HMBC) % & - aRldH > K { iz #é

A2 R -

OBn OBn
BnO BnO 0
BnO STol rI.;mO
BnO A BnO OAr

2 . ArOH NIS, TfOH, 3A MS 2a-2z

Bro OB 6a-6z BnO ©OBn

0] 0]

STol BnO
BnO BnO BnO OAr
3 3a-3z
Entry ArOH Product Yield (%) a % log (RRV/Aka)

1 6d 2d 92 17 2.37
2 6k 2k 99 30 2.52
3 6m 2m 84 34 2.66
4 6¢ 2c 50 20 2.36
5 6j 2j 96 31 2.50
6 6e 2e 92 18 2.39
7 6g 2g 100 33 243
8 6s 2s 54 88 3.83
9 6i 2i 100 26 2.35
10 6h 2h 91 21 2.43
11 6a 2a 79 20 2.03
12 6a 3a 52 39 2.83

B4~ pEA R 2 By B
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Bl= L7 A d 2 B GEL G g 7 0 B R S iR o Bl TR
pFEFL o T P A Gy 0 - RPARE . I8 B R MEFIRR T LI 4R R
REREIH - BP9 28dps AR Y RIEL SR F Rodcdy > AP
YR AT AR 2 PR ER Y L L B 2 ABE o (e P XA iR AR R A 8 L iy T
B2FenZ B ¥ P AR T SR SEAPEAT F a2 2 WMER P RATE T PEL 2
Aka Hcie o F AP S S FEEPEA K R endicdy 0 A5 { Ar G REDIEIRIILE Fr
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. 2d EBRE of PEZ & 3 fE3

OH
OBn 1) /@ OBn
0
o) 6d BnoégH
Bgﬂoé&sm > BnO .
BnO 2) NIS, TfOH, 3A MS " /\©\
2 2d

#it £ 4 2(102.8mg, 0.16 mmol) » % — 4LpEA 1 F s 0 7 i & 4 2¢(94.6 mg, 92%) -

I

'H NMR (600 MHz, CDCls) 6 7.42-7.27 (m, 23.6H, Ph-H), 7.25-7.23 (d, J = 8.15 Hz, 0.2H, Ph-H),
7.23-7.16 (m, 5H, Ph-H), 5.06-4.94 (m, 3.2H, CH>Ph), 4.91-4.80 (m, 2.6H, CH>Ph, H-1-a), 4.78-4.66
(m, 3.4H, CH2Ph), 4.66-4.50 (m, 4H, CHzPh, H-1-B), 4.11-4.05 (t, J=9.25 Hz, 0.2H, H-01), 3.88-3.84
(br-d, 0.2H, H-0), 3.84-3.79 (dd, J = 11.04, 1.51 Hz, 1H, H-6-B), 3.79-3.73 (dd, J = 10.73, 4.76 Hz,
1.2H, H-6-0, H-6-B), 3.73-3.54 (m, 3.6H, H-0, H-p, H-6-0, H-o, H-B, H-B), 3.54-3.49 (m, 1H, H-p),
2.42-2.37 (m, 3.6H, CHs); 3C NMR (150MHz, CDCL3) § 144.5(C), 142.7(C), 142.0(C), 141.6(C),
140.4(C), 138.8(C), 138.6(CH), 138.4(CH), 138.3(CH), 138.2(C), 138.15(CH), 138.1(CH), 137.9(C),
137.5(C), 137.4(CH), 136.5(CH), 134.3(CH), 134.0(C), 132.7(CH), 132.4(C), 130.8(CH), 130.1(CH),
129.7(CH), 129.6(CH), 129.3(CH), 129.2(CH), 129.0(CH), 128.98(CH), 128.9(CH), 128.8(CH),
128.7(CH), 128.69 (CH), 128.6(CH), 128.5(CH), 128.33(CH), 128.32(CH), 128.27(CH), 128.2(CH),
128.1(CH), 128.0(CH), 127.9(CH), 127.84(CH), 127.83(CH), 127.7(CH), 127.69(CH), 127.62(CH),
127.57(CH), 127.56(CH), 127.55(CH), 127.50(CH), 125.3(CH), 124.6(C), 102.4(CH), 95.3(CH),
84.7(CH), 82.2(CH), 82.1(CH), 79.8(CH), 77.8(CH), 77.76(CH), 77.68(CH), 75.6(CHz), 75.0(CH>),
74.9(CHz), 74.8(CH), 74.79(CHz), 73.44(CHz), 73.41(CH2), 72.9(CH:), 71.0(CHz), 70.3(CH),
68.9(CHz), 68.4(CHz), 65.6(CHz), 29.7(CHz), 21.2(CHz); HRMS (ESI) calcd for C42Ha4OsNa [M +

Na]" 667.3036, found 667.3028.
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