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Supporting Material
To accompany "The Reaction of Resorcinol With ot,O-Unsaturated Ketones" by P. Livant

and W. Xu; MS No. J09715478

(a) More Comlete Lists of Mass Spectral Peaks for 9 - 12. 13b - 17

4-(3,4-dihydro-7-hydroxy-2-methyl-2H-1-benzopyran-2-yl)-1,3-

benzenediol, 9. MS (EI): m/z (rel intens) 272 (M+, 17), 257(11), 150(45), 149(12),

147(21), 137(28), 135(22), 123(100), 107(16), 91(10), 84(11), 79(10), 77(21), 69(14).

4-(3,4-dihydro-7-hydroxy-2-ethyl-2H-1-benzopyran-2-yl)-1,3-

benzenediol, 10. MS (EI): m/z (rel intens) 286 (M+, 6), 257(21), 164(7), 149(15),

147(22), 123(100), 107(9), 91(7), 77(12), 69(10).

4-(3,4-Dihydro-7-hydroxy-2-methyl-4-phenyl-2H-1-benzopyran-2-

yl)-1,3-benzenediol, 11. MS (EI): m/z (rel intens) 348 (M+, 1), 300(13), 285(7),

257(8), 238(11), 223(9), 199(34), 197(12), 175(25), 163(14), 152(14), 151(100),

150(43), 149(13), 137(26), 135(44), 123(31), 115(11), 107(24), 91(14), 79(15), 77(28),

69(18), 65(11), 55(12), 43(16).

2',4',7-Trihydroxy-2,3-norbornanoflavan, 12. MS (EI): m/z (rel intens)

325 (M+1, 4), 324 (M+, 20), 271(10), 255(3), 202(17), 201(100), 199(10), 173(12),

147(21), 123(69), 110(18), 77(10), 67(24), 55(11).

11,11-Dimethyl-2',4',7-trihydroxy-2,4-propanoflavan, 13b. MS(EI):

m/z (rel intens) 327(M+1, 5), 326(M, 27), 271(10), 270(52), 269(21), 256(16),

255(100), 164(10), 161(29), 160(9), 148(15), 147(13), 127(9), 123(38), 110(6), 107(8),

91(8), 77(12), 69(12), 55(9), 43(10).

2',4',7-Trihydroxy-2,4-(1,3-cholestano)flavan, 14. MS (EI): m/z (rel

intens) 587(M+1, 2), 586(M, 7), 476(2), 309(4), 296(3), 283(4), 271(21), 270(100),

269(15), 257(26), 256(17), 255(97), 178(9), 163(10), 161(36), 160(11), 148(14),
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147(14), 123(79), 107(12), 95(15), 93(9), 91(9), 81(17), 79(10), 71(10), 69(17), 57(19),

55(22), 43(27), 41(12).

2,2'-Spirobi(7-hydroxy-4-phenylchroman), 17. MS (El): m/z (rel intens)

437(M+1, 2), 436(M, 4), 238(4), 237(10), 236(3), 223(6), 200(13), 270(100), 199(100),

198(4), 197(18), 196(2), 181(3), 165(4), 161(6), 152(6), 141(5), 131(3), 128(5), 115(9),

91(4), 69(4).

(b) MS. IH-NMR. and 1 3 C-NMR Data for Acetate Derivatives

Triacetate from 12: MS (EI): m/z (rel intens) 450(M+, 2), 408(12), 366(3),

243(12), 202(17), 201(100), 160(25), 147(16), 123(55), 79(14), 67(14), 43(54). 1H-

NMR (CD 3CN, 400 MHz): 7.401 (d, J = 9.2, 1H), 6.995 (d, J = 8.0, 1H), 6.89-6.86 (m,

2H), 6.504 (dd, J = 7.9, 1.8, 1H), 6.446 (d, J = 1.9, 1H), 3.324 (m, approx. d, J = 4.8,

1H), 3.00-2.87 (m, 2H), 2.563 (m, approx. quintet J = 1.8, 1H), 2.436 (m, approx.

quintet J = 1.8, 1H), 2.221 (s, 3H), 2.214 (s, 3H), 2.206 (s, 3H), 1.799 (m, approx. d, I

= 10.2, 1H), 1.54-1.27 (m, 4H), 0.81-0.73 (m, IH). 13 C-NMR (CD 3CN, 100.6 MHz):

170.48 (C=O), 170.35 (C=O), 170.10 (C=O), 162.47 (quat), 152.32 (quat), 150.98

(quat), 150.78 (quat), 134.04 (CH), 127.83 (quat), 126.73 (quat), 126.40 (CH), 119.96

(CH), 117.25 (CH), 114.31 (CH), 104.32 (CH), 99.57 (quat), 54.15 (CH), 46.60(CH),

42.34 (CH), 39.48 (CH2), 38.68 (CH 2), 24.17 (CH2), 22.754 (CH2), 21.35 (2CH3),

21.31(CH 3).

Triacetate from 13b: MS (EI): m/z (rel intens) 452(M+,4), 396(17), 354(13),

311(10) 270(9), 269(12), 255(18), 164(15), 161(17), 149(8), 147(15), 135(8), 123(40),

79(22), 69(10), 52(14), 43(100) 1H-NMR (CDC13 , 250 MHz): 7.574 (d, J = 8.7, 1H),

6.96-7.02 (m, 2H), 6.887 (d, J = 2.4, 1H), 6.53-6,57 (m, 2H), 2.544 (m, approx. quintet

I = 3.3, 1H), 2.445 (dd, J = 13.4, 2.8, 1H), 2.0-2.3 (m, 3H), 1.2-1.5 (m, 2H), 2.284 (s,

3H), 2.267 (s, 3H), 2.047 (s, 3H), 1.189 (s, 3H), 0.872 (s, 3H). 13C-NMR (CD 3CN, 63

MHz): 169.35 (C=O), 169.08 (C=O), 168.94 (C=O), 156.05 (quat), 150.27 (quat),
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150.14 (quat), 149.03 (quat), 134.00 (quat), 130.67 (CH), 127.18 (CH), 122.63 (quat),

118.59 (CH), 117.95 (CH), 112.05 (CH), 108.89 (CH), 77.33 (quat), 43.41 (CH),
33.87 (quat), 33.65 (CH2), 31.42 (CH2 ), 30.12 (CH), 29.51 (CH3), 25.28 (CH 3 ), 21.16

(CH 3), 21.07 (CH 3)*

Diacetate from 17: MS (El): m/z (rel intens) 520(M, 1), 461(3), 279(3),

265(2), 242(4), 241(22), 238(11), 237(16), 236(4), 223(8), 199(100), 198(6), 197(24),

196(4), 181(4), 165(6), 161(7), 152(9), 141(6), 115(10), 91(5), 69(4). 1H-NMR

(CDC13, 250 MHz): 7.40-7.25 (m, 6H), 6.756 (dd, J = 0.8, 8.4, 1H), 6.638 (d, J = 2.3,

1H), 6.557 (dd, J = 2.3, 8.4, 1H), 4.554 (dd, J = 5.5, 12.9 Hz, 1H) 2.408 (dd, J = 5.6,
13.4, 1H), 2.235 (s, 3H), 2.150 (app. t, J = 13.2, 1H) 13 C-NMR (CDC13 , 63 MHz):

169.29 (quat), 152.37 (quat), 149.92 (quat), 143.36 (quat), 129.73 (CH), 128.92 (CH),

128.79 (CH), 127.03 (CH), 123.50 (quat), 114.37 (CH), 110.30 (CH), 96.85 (quat),

40.60 (CH2), 37.41 (CH), 21.07 (CH3 ).

(c) 13C NMR of 13b

11,11-Dimethyl-2',4',7-trihydroxy-2,4-propanonavan, 13b. 13 C

NMR (CD 3CN, 100.6 MHz): 158.96 (quat), 158.51 (quat), 158.13 (quat), 156.57 (quat),

132.11 (CH), 127.90 (CH), 124.66 (quat), 118.62 (quat), 107.49 (CH), 107.41 (CH),

104.86 (CH), 103.03 (CH), 80.30 (quat.; C2), 44.57 (CH; C4), 35.13 (CH2 ; C9), 34.96

(quat; C1), 33.12 (CH2 ; C0), 31.67 (CH 2; C3), 30.43 (CE 3), 25.94 (CH3).
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TD 32768
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HZ/PT 1.526

PW 3.5
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AG .655
RG 400
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OP 14L BB

LB 2.000
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CX 20.00
CY 12.00
Fl 180.OOOP
F2 .008P
HZ/CM 905.533
PPM/CM 9.000
SR 43874.20



' 1' //~r' '~~-~'

METHYLENE NORBORNANONE + RESORCINOL PRODUCT

x
a-

,I I

BSR

WZXUN3H.103
DATE 24-2-97

SF 400.142
SY 133.3798160
01 8156.494
SI 65536
TO 16384
SW 3597.122
HZ/PT .110

PW
RD
AG
RG
NS
TE

6.0
2.000
2.277

1o
64

297

FW 4500
02 0.0
DP 63L PO

LB -1.000
GB .500
CX 20.00
CY 14.00
Fl 8.531P
F2 -. 458P
HZ/CM 179.851
PPM/CM .449
SR 6516.01

IZ

0 _P153

'4I

I I I
(C V3 C N)

II

8.0 .0 6.0 5.0 4.0
PPM



WZXUN3.99 CD3CN 2/16/97

H0

Io I

N0 B R

WZXUN3.099
(f DATE 16-2-97

C*-WS 25000.000vag

CL4 C\c r

1 B SFIAG 100.655

DTE 16297
#vw F 1i 00 . 1

2 SY 74.8900000
01 53938.135C
SI 32768
TD 32768 c
SW 25000.000
HZ/PT 1.526

RD 20.000

AG .655
RG 400
NS 9128
TE 297

FW 31300 c
02 6500.000
DP 14L BB

LB 2.000
GB 0.0
CX 20.00
CY 4.00
Fl 180.002P
F2 .010P
HZ/CM 905.533
PPM/CM 9.000
SR 44296.63

160 140 120 100 80 60 A 2
PPM



WZXUN3.100 CD3CN 2/16/97

x~
CL

12 (AJ )
CP.;CAI

J J if

III III I

i 1P
lit jDj f'P Y

LJ&JJL

Il 'f2/

BSR

WZXUN3H.029
DATE 16-2-97

SF 400.142
SY 133.3798160
01 8000.000
SI 16384
TD 16384
SW 6024.096
HZ/PT .735

PW 6.0
RD 2.000
AG i.360
RG 4
NS 16
TE 297

FW 7600
02 0.0
DP 63L PO

LB 0.0
GB .200
CX 20.00
CY 13.00
Fi B.OOP
F2 -.499P
HZ/CM 170.053
PPM/CM .425
SR 6521.45

-t

LLLL.-Lt d J -. ..f ..l 0.Ml
4.0

PPM

res

4 ,, ~/ ry

I . .-- .- - .
2.0 I1.0 .7.0 6.0 5.0 3.0

V



WZXUN3.100 CD3CN 2/17/97

I ~
I

BSR

WZXUN3.100
DATE 17-2-97

SF 100.619
SY 74.8900000
01 53938.135
SI 32768
TD 32768
SW 25000.000
HZ/PT 1.526

PW
AD
AG
RG
NS
TE

FW
02
DP

3.5
1.000

.655
400

21701
297

31300
6500.000

14L BB

LB 2.000
GB .500
CX 20.00
CY 13.00
Fl 180.002P
F2 -4.994P
HZ/CM 930.710
PPM/CM 9.250
SR 44296.63

I - i - I I160 I .0. I00 i 60.4020 .

PPM

In

Ia. c c 9Th40 4

12.OAc) 3

CPJ3CAI

I II I %O's*

160 140 120 100 80 60 40 20 0

.q C% C% a
C% X

cr

a cq rl Ir
a M a

V w Cl a
in IV 14 cvr

- q . qc " I .- .
cam

C t cr M

CVi - ,

cu lu I 
IP

1 0 1' - . F loll



WZXUN3.73

nk6I k-, .-

q
3,oc)

IOm
I.IL

7.0 6.0 5.0 4.0
PPM

2.0 1.0 0.0

BSR

BILL.001
DATE 7-i-97

SF 250.133
SY 250.0
01 4300.000
SI 16384
TO 16384
SW 4000.000
HZ/PT .488

PW 8.0
RD 0.0
AG 2.048
RG 16
NS 16
TE 297

FW 5000
02 0.0
DP 63L PO

LB 0.0
GB 0.0
CX 20.00
CY 10.00
Fi 7.996P
F2 -.502P
HZ/CM 106.274
PPM/CM .425
SR 2854.69

r I I (/

I

I

3.0



a I

c I r a r;

a. r,7 tr tm Th9ThCWZXUN3.73 CD(

cr n r, a cr ml tr t-c r, r, c% o i ac tc tt tr. c a
-4 C t, C% M C% Cc

m C% : -1

f3 (OA-)q

(C PCl

., I .. -.

.3 1/6/97
BSR

FMZHENG.001
DATE 7-1-97

SF 62.896
SY 62.0
01 1000.000
SI 32768
TD 32768
SW 20000.000
HZ/PT 1.221

.~ 1..

PW
RD
AG
RG
NS
TE

FW
02
DP

2.5
2.880

.819
400

6494
297

25000
4100.000

16H CPD

LB 2.000
GB 0.0

CX 20.00
CY 4.00
Fl 180.00oP
F2 .007P
HZ/CM 566.040
PPM/CM 9.000
SR -4043.18

§-O. V

I I

160
I

140 120
I0

100
PPM

I I 0I I
80 60 40 20

-1- -- wT i- ,v v i I --- j I -n- -w w- r -- w q- -I r" -Y p rl-'RT9 q

11 *0 k*'%jp 11 01 I*, %-Tq' "-p'l

1. I_ - J-d- -- I I . . I . . L _...

I



WZXUAU.011 ACET-D

N IK

0 0
0 ofl

1 (cc 9

I

(.4

'-I

V

x
0.n.

8.0 7.0 6.0
PPM

. A

- - ; 2-*% 7 7 73-
4 1A- , , x.

J

c0

BSR

WZXUAU.011
DATE 18-6-97

SF 250,134
BY 250.0
01 5402.222
SI 32768
TD 16384
SW 3496.503
HZ/PT .213

PW 15.0
RD 2.000
AG 2.343
Re 32
NS 16
TE .297

FW 4400
02 -50000.000
DP 63L PO

LB 0.0
GB 0.0
CX 20.00
CY 10.00
Fl 9.00oP
F2 -.00oP
HZ/CM 112.563
PPM/CM .450
SR 4152.76



WZXUAU.011 ACET-06 Bc

C WXAUJOII.001
AU PROS:
JVERT.AU

DATE 19-6-97

SF 62.896
SY 62.0
01 3000.000
S1 32768

Ho TO 32768
O SW 20000.000

HZ/PT 1.221

PW 0.0
17 (cyccP; RD 0.0

AG .819 c
RB 200
NS 2944
TE 297

FW 25000
02 4100.000
mP 18H CP0

AL LB 2.000WMA " Im- ol68B 0.0
CX 20.00
CY 1.50 (
FI 210.009P C

F2 .012P
HZ/CM 660.400
PPM/CM 10.500
SR -3779.32

200 180 160 140 120 100 80 60 40 20
PPM



WZXUAU.009 PURE ACETATE CDCL3 6/10/97 B R

WZXUAU.009
DATE 10-6-97

SF 250.133
SY 250.0
01 4i00.000
SI 32768
TD 16384
SW 3496.503
HZ/PT .213

PW 15.0
RD 2.000

OAc AG 2.343
0c ~ RG 20

AcO NS 16
TE 297

17[o~c)2 FW 4400
(+ ) 02 -50000.000
(CDCI13) DP 63L PO

LB 0.0
GB 0.0
CX 20.00
CY 14.00
Fi 8.OOOP
F2 -.499P

HZ/CM 106.299PPM/CM .425
SR 2855.82

-c

7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
PPM



WZXUAU.009 Ir4 o

PW
RD
AG
RG
NS
TE

0.0
0.0

.819
200

1261
297

FW 25000
02 4100.000
DP 18H CPD

LB 2.000
GB 0.0
CX 20.00
CY 5.00
Fi I80.000P
F2 .007P
HZ/CM 566.040
PPM/CM 9.000
SR -4042.70

I "- I 1I 1

160 140 120 10o 80
PPM

17(Oc)2

(CPc 13)

60 40 20

I

BS R

WXAUJO09.001
AU PROG:
JVERT.AU
DATE 10-6-97

SF 62.896
SY 62.0
01 3000.000
SI 32768
TD 32768
SW 20000.000
HZ/PT 1.221



WZXUN3.107 CD3CN 2ND RECRY BY CHCL3

HO H

( )10/

f

B R

PANHNRO2.001
DATE 27-2-97

SF 250.134
SY 250.0
01 5537.000
SI 16384
TD 16384
SW 3267.974
HZ/PT .399

PW 9.5
RD 0.0
AG 2.507
RG 20
NS 16
TE 297

FW 4100
02 0.0
DP 63L.PO

LB 0.0
GB .600
CX 20.00
CY 10.00
Fl B.000P
F2 -.499P
HZ/CM 106.293
PPM/CM .425
SR 4184.65

2r
ON

'4

I,

3.0 2.0 1.0 0.04.0
PPM

.w I

1

k I



. . t

r Th1

c
(

C.

I-

c

,it LI

C

- IIL.hi .~. L ..UL. .ini

WZXUN3.107 CD3CN 2/27/97

9 Iu
HO H

l~ (CP3C)

F ~ ~

1A
N~UW~~WAI I 1k F ~ LJIU
R11I-rfp -IrlrquTqly 11 IIItyl

as,

C,

L1L&,
rh 4um u mummm1I -, Amum m- mmm

x:
I.a.

160 I
160 140 120 100 80 60

PPM
40 20

4rRik, ; "I " a,,

c 
cr

I-

B R

WZXUN3.107
DATE 27-2-97

SF 62.896
SY 62.0

01 1000.000
SI 32768
TD 32768
SW 20000.000
HZ/PT 1.221

PW 2.5
RD 2.880
AG .819
RG 400
NS 613
TE 297

FW 25000
02 4100.000
DP 16H-CPD

LB 2.000
GB .600

CX 20.00
CY 5.00
Fi 180.004P
F2 .012P
HZ/CM 566.040
PPM/CM 9.000
SR -3779.81

0Q olH

I I ... I.

a IL aa l.L Js.. La.. -s...eiiab~ Limx AA .. a..Ika a .. ad"



WZXUN3.122 CDCL3 3/6/97

x
C-n.

r-O Ac

(cPc(3)

IAII MI

B R

WZXUN3H.122
DATE 6-3-97

SF 250.133
SY 250.0
01 4300.000
SI 16384
TD 16384
SW 4000.000
HZ/PT .488

PW
RD
AG
RG
NS
TE

8.0
0.0
2.048
32
16

297

FW 5000
02 0.0
DP 63L PO

LB 0.0
6B .500
CX 20.00
CY 12.00
Fl B.OOOP
F2 0.0 P
HZ/CM 100.049
PPM/CM .400
SR 2874.71

I ~iiiIiiiIii 111111 liii III I I I III huh Ill

4.5 4.0
PPM

III I I IILLI
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WZXUN3. 1221 CDCL3

cc Yw

a. l

(CC( 3)

2 (/Pi

BSR

NZXUN3.122
DATE 6-3-97

SF 62.896
SY 62.0
01 1000.000
SI 32768
TO 32768SW 20000.000

HZ/PT 1.221

PW 2.5
RD 2.880
AG .819RG 400
NS 1686
TE 297

FW 25000
02 4100.000
DP 16H CPD

LB 2.000
GB 0.0
CX 20.00
CY 5.00
Fl 180.000P
F2 .007P
HZ/CM 566.040
PPM/CM 9.000
SR -4043.18

AO-

60

..... r"1 r-...... I....oo " " ','oo o

10 80 60 40 20
160 14 20 too P PM

C *



WZXUN3.129 CD3CN+CDCL3 4TH SPOT IN P(2:1)

tN0 O.

(CD#c 3)

/

/

I
0~a.

('1D,

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
PPM

4 4

BSR

WZXUN3H. 129
DATE 8-3-97

SF 250.134
SY 250.0
01 5537.000
SI 16384
TD 16384
SW 3267.974
HZ/PT .399

PW 9.5
RD 0.0
AG 2.507
RG 40
NS 8
TE 297

FW 4100
02 0.0
OP 63L.PO

LB 0.0
GB 0.0
CX 20.00
CY 11.00
Fi 8.OOOP
F2 .OOiP
HZ/CM 100.050
PPM/CM .400
SR 4183.68

JLii

A



W XUN3.129 COCL3+CD3CN 4TH SPOT FROM P(2: 1)!'Th C anr

(CP3CN + CPC13 )

B AR

WZXUN3.129
DATE 8-3-97

SF 62.896
SY 62.0
01 1000.000
SI 32768
TO 32768
SW 20000.000
HZ/PT 1.221

PW
RD
AG
RG
NS
TE

2.5
2.880
.819

400
5i5
297

FW 25000
02 4100.000
DP 16H.CPD

LB 2.000
GB .200
CX 20.00
CY 4.50
Fl 179.999P
F2 .OOBP
HZ/CM 566.040
PPM/CM 9.000
SR -3664.80
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100 80 60 40
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I.

20
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tr cr C% rl
fx C% c: (%
cr Ir Cc rl

Ir, C%



I "~ f

WZXUN3.70 CDCL3 1/3/97

m e c

BSR

WZXUN3H.070
DATE 3-1-97

SF 250.133
SY 250.0
01 4300.000
SI 16384
TO 16384
SW 4000.000
HZ/PT .488

i3 (04c)2

Ir

PW
RD
AG
RG
NS
TE

8.0
0.0
2.048

100
48

297

FW 5000
02 0.0
DP 63L.PO

LB 0.0
6B 0.0
CX 20.00
CY 10.00
Fl 8.o00P
F2 -. 500P
HZ/CM 106.299
PPM/CM .425
SR 2854.20

3.0 2.0

9z0.
0.

i.0 0.0



PPM

C p

160 140 120

WZXUN3 44
BSSR

WZXUN3.044
DATE 12-10-96

SF 62.896
SY 62.0
01 1000.000
SI 32768
TD 32768
SW 20000.000
HZ/PT 1.221

&C0 CAc
PW 2.5
RD 2.880
AG .819
RG 400
NS 5823

06 
TE 297

FW 25000 C
02 4100.000
DP 16H CPD

LB 2.000
GB 0.0 F
CX 20.00
CY 2.00
Fi 180.000P
F2 .007P
HZ/CM 566.040
PPM/CM 9.000
SR -4044.40

(CC

60 40 20


