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NMR Spectra

NMR Spectra of Compound 2a
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NMR Spectra of Compound 3a
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NMR Spectra of Compound 4a
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NMR Spectra of Compound 2b
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NMR Spectra of Compound 3b
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NMR Spectra of Compound 4b
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NMR Spectra of Compound 2¢

0000~

pOE T—

i~
0ET £~
|1 WAN
a8l L~
1024~
0zT L~
8bC' L~

e
0ET'L
por'L
a8l'e
10C°¢
0cc'e
8bC'L

7.15 705
f1 (ppm)

7.25

oo

-1.0

0.0 -0.5

45 40 35 30 25 20 1.5 10 0S5
f1 (ppm)

90 85 80 75 70 65 60 55 5.0

9.5

"H NMR (400 MHz, CDCl;) spectrum of 2¢

S14



1$9'G—

9bC 12—~

oon.om
w\.o. RW
S6E'LL

99€" p6—

9ITECTI~
991'8C1
va.mQW
mon.mmﬁ\
1€6'CE
Co6'LET

—

10

40

150 140 130 120 110 100 90 80
f1 (ppm)

160

BC{'H} NMR (100 MHz, CDCl5) spectrum of 2¢

S15



NMR Spectra of Compound 3¢
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NMR Spectra of Compound 2d
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NMR Spectra of Compound 3d
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NMR Spectra of Compound 4d
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NMR Spectra of Compound 2e
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NMR Spectra of Compound 3e
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NMR Spectra of Compound 2f
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NMR Spectra of Compound 3f
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NMR Spectra of Compound 4f
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NMR Spectra of Compound 2g
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NMR Spectra of Compound 3g
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NMR Spectra of Compound 4¢g
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NMR Spectra of Compound 2h
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NMR Spectra of Compound 3h
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NMR Spectra of Compound 4h
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NMR Spectra of Compound 3i
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NMR Spectra of Compound 4i
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NMR Spectra of Compound 2j
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NMR Spectra of Compound 3j
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NMR Spectra of Compound 4j
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NMR Spectra of Compound 3k
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HPLC Spectra

HPLC Spectrum of 2a, 3a and 4a

mAU
] = PDA Multi 1 254nm, 4nm
] I
] 7
500
29 ] N H ‘5 |
‘ e oY
d |
: ) 1WA
1 L T T T _ T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 254nm _ _ i i
WS | PREI I [A] 1 i J¥ W WIERAL ] brid [l ex kA
1 6.537 5736677 642243 19. 781 S
2 10.616 3546464 256588 30.775
3| 11.655 2210616 144750 19. 443
Total 11523757 1043581

Aza i Aza i Aga=2.131:1:1.472 (absorbance ratio)

Compound 2a (furnished by Method A, Table 3, entry 1)

mAU
i PDA Multi 1 254nm, 4nd
1500+ FZ
1000-]
300—-
T T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0
min
PDA Chl 254nm _ i _
¥ | RETIN ] A iely JEE R WAL bRl X kD
1 6. 366 10139414 1128484 100. 000
Total 10139414 1128484

2a:3a:4a=100:0: 0 (molar ratio)
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Compound 3a (furnished by Method B, Table 3, entry 2)

mAU
4 | P PDA Multi 1 254nm, 4ng
750 1S
] i
500-
250-
J ,{f =
T —T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 254nm _ . _
i | CRETn ) E i RIE WRERLr] bRid &%
1 6. 555 206794 22875 1.732
2 10. 656 11668850 835900 97.711
3 11. 694 66506 4468 0.537
Total 11942150 863243

2a:3a:4a=0.8:98.8:0.4 (molar ratio)

Compound 4a (furnished by Method C, Table 3, entry 3)

mAU
] PDA Multi 1 254nm, 4nm
4 |
1000 |
] 1 -
750
500
250“: ] g
. A- =
T T T S S S S S
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 )
min
PDA Chl 254nm _ _
i | RETET(E] L R RIE WRESAE | BRid eI
1 6. 623 800127 83411 5. 383
2 10. 487 317095 21453 2.133
3 11717 13747642 797039 92. 484
Total 14864864 901903

2a:3a:4a=3.7:3.2:93.1 (molar ratio)

S64




HPLC Spectrum of 2b, 3b and 4b

mAU
1500 S PDA Multi 1 254nm, 4ndg
A |
1000 ©/
] %
500+ %
) i I
: l H : J\ I
RS S
0
— N ——
0.0 2.5 5.0 7.5 10.0 12.5
min
PDA Chl 254nm _
5 | ZErE L s RIE WAL PRl eV
1 5. 242 10959717 1449482 48. 713
2 8.051 5088562 459331 22.617
3 8. 849 6450177 516601 28. 669 \'i
Total 22498456 2425415
Aogp i Azp : Agp = 1.948 : 1 : 1.599 (absorbance ratio)
Compound 2b (furnished by Method A, Table 3, entry 4)
mAU
o’ FDA Multi I 254nm, 4ng
- I >
400 ©/ &
300
200
100
0_:4\__.‘
T T T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5
min
PDA Chl 254nm . i
i | CR BT TE) s w R RFE WRERAE] PRl [ iRex EA
1 5.119 2778997 371312 100. 000
Total 2778997 371312

2b:3b:4b=100:0:0 (molar ratio)
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Compound 3b (furnished by Method B, Table 3, entry 5)

mAU
s PDA Multi 1 254nm, 4ng
400
300 2
T H =
] ©/‘\(
B |
200
1001
= ©
] 3 2
] o o
c-
1 T T I T T I T T I T T T T [ T T T T T T I T T T T I
0.0 2.5 5.0 7.5 10. 0 12.5 15.0 17.5
min
PDA Chl 254nm _ ] _
i | PRI (8] [ = E WRAE WAL il e
1 5.194 13638 1958 0.472
2| 8.047| 2775382 255523 96. 092
3| 8.846 99242 6153 3.436 v
Total 2888261 263634

2b:3b:4b=0.2: 97.6:2.2 (molar ratio)

Compound 4b (furnished by Method C, Table 3, entry 6)

PDA Multi 1 254nm, 4no

1 g
300 o
] I
A
200
100
0 ' - {
o T I L S o T | P T
0.0 2.5 5.0 y 10.0 12 15.0 17.5
min
PDA Chl 254nm_ _ _
i | fRBIET(E] e i wRIE WAL PRid a4
1 5.198 37093 4948 0.924
2 8. 042 17878 1810 0. 446
3 8. 880 3957680 321149 98. 630
Total 4012651 327907

2b:3b:4b=10.8:0.7:98.5 (molar ratio)
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HPLC Spectrum of 2¢, 3¢ and 4¢

mAU
1000-] = PDA Multi 1 254nm, 4nn
] <
] ! - - [
1 2
750- 4 = N
| l
500-
|
1 H
2501 J \Q)\(
1 I
I ————
0.0 2.5 5.0 7.5 10.0 12.5
min
PDA Chl 254nm_ _
5 | TRE ) A i RIE WRILELL Fric rED2
1 6.857 9329805 1000285 39. 292
2| 10.763 3823989 274428 16. 105
3| 11.895 | 10590704 668707 44. 603
Total] 23744498 1943419
Age i Asze t Age=2.296 : 1 : 1.542 (absorbance ratio)
Compound 2c¢ (furnished by Method A, Table 3, entry 7)
mAU
] PDA Multi 1 254nm, 4nn
1 |
1000 Z
750 o
500
250
A A S A nELL
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 254nm _ i
Y | fRBIRT(A] IR i [ R WA Bl eI
1 6.629 6859818 734695 100. 000
Total 6859818 734695

2¢:3c:4c¢=100:0:0 (molar ratio)
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Compound 3¢ (furnished by Method B, Table 3, entry 8)

mAU
100, - PDA Wulti 1 254nm, dnd
I s
] H
3004 \Q)\(
1 i
200
100
i <] —
——— — —r— — — ———
0.0 2'5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 254nm ,
5 [ TRE RS [iE [ WRIE WIERAL] #rid RV ED
1 6. 766 104111 8320 1. 939
2 10. 512 5179806 377541 96. 471
3 11. 631 85394 5165 1. 590
Total 5369311 391025

2c¢:3c:4c=0.9:98.1:1.0 (molar ratio)

HPLC Spectrum of 2d, 3d and 4d

mAU
i S PDA Multi 1 254nm, inn]
(=13
- I I
] > ' .
1000+ X ,
i S
H3C0 H3CO 51
] 2 HiCO
] -
500 S
0
T ! T . ¥ T T .7 T L T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 25dnm , _ , ,
WS | PR BT ] A [l WIE ARTE AT | brad [k
1| 5992 11877777 1420050 42,271
o] 10.297| 6170063 111108 21. 961
3| 11.625| 10017068 612512 35. 761
Total 28091909 | 2507000

Aza:Aszg: Aga=1.725:1:1.216 (absorbance ratio)
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Compound 2d (furnished by Method A, Table 3, entry 9)

mAU
] 3 PDA Multi 1 254nm, 4nm
1500 I S
1 Hco
1000
500+
0 A
—_——
0.0 2:5 5.0 7-5 10.0 12:5 15.0 17:5
min
PDA Chl 254nm _ _ ,
W | PRETR (8] 1A o )% W WAL bl R kD
1 6. 324 15126997 1611508 100. 000
Total] 15126997 1611508

2d :3d : 4d =100 : 0 : 0 (molar ratio)

Compound 3d (furnished by Method B, Table 3, entry 10)

mAU
i | = PDA Multi 1 254nm, 4no
200+ ;-
1501 HyCO
1001
50+
] s g
1 J\A_A . =
A
T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 254nm ] _
Y | (RBRIRA) LA i RIE WAL ARl [ iexJEA
1 6.110 40986 4710 1.337
2 10. 547 3005227 207234 98. 059
3| 11.908 18497 1206 0.604
Total] 3064710 213150

2d :3d :4d=0.8:98.7 : 0.5 (molar ratio)
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Compound 4d (furnished by Method C, Table 3, entry 11)

mAU
] PDA Multi 1 254nm, 4ng
4000+ o |
] N
3000+ (o}
] N H,CO
2000 ¢
1000- -
| g 2
J < =
i A
— = —_——— ——————
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 254nm _
b | (R BT (E) A 4 R WRERA] brid [T kS
1] 6.091] 2517508 279788 8. 702
2| _10.483 | 1498748 106185 5. 180
3| 11.852 | 24915578 | 1564358 86.118
Total 28931835 | 1950332
2d:3d:4d=6.2:6.4:87.4 (molar ratio)
HPLC Spectrum of 2e, 3e and 4e
mAU
200 | S |2 PDA Multi 1 254nm, 4nn
] H = [
1 S
5 I
T F |
. X
] 2 I
100 b F
] I
] =
50
] F
C- P
—— T ————
0.0 2.5 5.0 7.5 10.0 12.5
min
PDA Chl 254nm _ _ _
gy | PRBT TR] A i W WIERAT | brid [ ED
1 5. 269 655581 88047 13. 635
2 8.127 1796261 166902 37. 360
3] __8.916 | 2356152 193128 19. 005
Total 1807997 148077

Aze i Aze: Age=1:1.508 : 2.339 (absorbance ratio)
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Compound 2e (furnished by Method A, Table 3, entry 12)

mAU
20007 PDA Multi 1 254nm, 4ng
] |
] S
1500-] Z _
] S
] F @
1000-]
500
T T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0
min
PDA Chl 254nm 4 ‘
i | PRI E] [k = JE i WRESAL [ #xid kA
1 5.070 8728520 1174118 100. 000
Total 8728520 1174118

2e:3e:4e=100:0: 0 (molar ratio)

Compound 3e (furnished by Method B, Table 3, entry 13)

mAU
1600 , PDA Multi 1 254nm, 4nd
] e
750 .
] =
500
250
i . @
] = 3
0
— ——— ]
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 254nm _ ]
s | fR B T8 A i FE KRR WA il a4
1 5.176 28756 4227 0.425
2 7.971 6476352 609630 95. 752
3 8.738 258567 21866 3.823
Total 6763675 635723
2e:3e:4e=0.6:96.9 : 2.5 (molar ratio)
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HPLC Spectrum of 2f, 3f and 4f

mAU
= PDA Multi 1 254nm, 4nn
o '
- o oY
OOO_. FaC e
FaC e
= =
1 ' |
J = |
i FaC
0
— 17— .
0.0 2.5 5.0 7.5 10.0 12.5
min
PDA Chl 254nm _ _ , _
WS | R R R 1 F i R WRIERAL | brid [/ k2
1 7.328 6904087 7041560 42. 784
2 10. 507 3748180 274523 23227
3 11.570 5484979 351717 33. 990
Total 16137247 1330801

Aogs i Aszs: Agr=2.991: 1: 1.725 (absorbance ratio)

Compound 2f (furnished by Method A, Table 3, entry 14)

mAU
E PDA Multi 1 254nm, 4nm
b |
SOOj f;;
] FaC "
200
100
0
T_°' T T LIS L B S T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 25_»4nm~ _ _ _
i | RBIR(A] A iy JiE RIE WEERA]| brid A% kD
1 7.208 1942945 199968 100. 000
Total 1942945 199968

2f:3f:4f=100: 0 : 0 (molar ratio)
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Compound 3f (furnished by Method B, Table 3, entry 15)

mAU
500: | PDA Multi 1 254nm, 4nm
100 P
300 FaC 8
200
100 -
] & =
o - -
Lrums T+ | AL B R L R R R I A RS I L S |
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17._5
min
PDA Chl 254nm_ _ ] _
65 | fRETR (8] A i RIE W] bRid a4
1] 7.199 29876 3098 0.857
2| 10.320 | 3371576 242965 96. 679
3] 11.354 85937 5652 2.464
Total] 3487390 251715
2f:3f:4f=0.3:98.3 : 1.4 (molar ratio)
Compound 4f (furnished by Method C, Table 3, entry 16)
mAU
o , PDA Wulti 1 254nm, ind
i =
150 2
] FaC =
100
T “©°
50+ ]
| L
0
— —— ———
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Chl 254nm A i
g | OR B [E) kA i FE RIE WREHA]| brid [T kS
1] 7.206 299644 30745 13.413
2| _10.321 19329 1292 0.865
3] 11.362] 1915082 125382 85.722
Total 2234055 157418

2f:3f:4f=8.1:1.6:90.3 (molar ratio)
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HPLC Spectrum of 2g, 3g and 4g

mAU
= PDA Multi 1 254nm, 4nn
1 = (o] o
o & =
100__ fo) o7 =
1 (o]
i o~ | _
=] H > (o}
s ] y
& |
507
25
0 il A
T T | 1 T T
0.0 205 5.0 Y/ 10.0 12.5
min
PDA Chl 254nm i _ _ _
W | PRETE[A] 1B % W% WA | b [ kD
1 6. 009 983950 114710 26. 135
2 9. 100 1177552 93464 31. 278
3 10. 361 1603317 112606 42. 587
Total 3764819 320780

Azg 1 Azg : Agg=1.042 : 1 : 1.340 (absorbance ratio)

Compound 2g (furnished by Method A, Table 3, entry 17)

mAU
3000+ 2 PDA Multi 1 254nm, 4nn
] o
2000—_ o~
1 2
1000
™ | T T T ™7 T
0.0 2.5 5.0 %D 10.0 12. 15.0 17.5
min
PDA Chl 2:__)-1nm' _ _ _
WS | ORETR TR) B i [ W WRIERAT | brid AR/ ED
1 6. 060 23187253 2945788 100. 000
Total] 23187253 2945788

2g :3g :4g =100 : 0 : 0 (molar ratio)
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Compound 3g (furnished by Method B, Table 3, entry 18)

mAU
PDA Multi 1 254nm, 4nm|
1500
1 (o}
1ooo—- |
i |
1 HZ
500
A
T L T_ T T T = © & I
0.0 2.5 5.0 T D 10.0 12.5 15.0 17..5
min
PDA Chl 254nm_ _ i
g | fRETT[e) IR iy FE RIE WG] brid kD
1| 9.062]| 13975430 1117611 94. 446
2 |_10.305 821854 58354 5. 554
Total 14797285 | 1175964
2g:3g:4g=0:95.8:4.2 (molar ratio)

Compound 4g (furnished by Method C, Table 3, entry 19)

mAU
2000+ P PDA Multi 1 254nm, Anm]
] o =
1500—: o~
4 | ’
1000 1
5001 &
o A =
™ T T T T T i -
0.0 2.5 5.0 7.5 10.0 2.5 15.0 17.5
min
PDA Chl 2:_;1r1m‘ i i _ _
g | PR JA] A [l W WAL brid 2
1 5. 985 756323 89895 2. 665
2 9. 055 301216 24678 1. 061
3 10, 322 27319229 1968659 96. 273
Total 28376769 2083232

2g:3g:4g=3.4:1.4:95.2 (molar ratio)

HPLC Spectrum of 2h, 3h and 4h

S75




mAU

i © H PDA Multi 1 254nm, 4nn
100 4 @ N
] O
3001 ! 2 H
| | 3 N\“//
] I H o 3
200 ! &
| LS | S
100
| I
T T T I_l T T _I T T T T I_I T T T T T T | T T _l T T T T | T T T T
0.0 2.5 5.0 7.5 10.0 2.5 15.0 17.5
min
PDA Chl 254nm _ _ _
g | TRBIR [A] 1 fen 5 R WIERAL] brid [/ k2
1 5.316 3152185 117664 31. 895
2 9. 335 2232802 169649 22. 569
3 12. 680 4208194 238881 42. 536
Total 0893182 826101

Aon i Az Agn=1.493 : 1: 1.284 (absorbance ratio)

Compound 2h (furnished by Method A, Table 3, entry 20)

mAU
< PDA Multi I 254nm, 4nd
H =
| N w
1500 e
y O
1000- I
] I
500+
0 {
: I R ——— —
0.0 2.5 5.0 7.5 10.0 2.5 15.0 17.5 20.0
min
PDA Chl 254nm _ i i} A
S | PR BT ] A w5 WK WAL kil e/ EA
1 5.326 | 14711138 1789563 100. 000
Total 14711138 1789563

2h :3h:4h=100: 0 : 0 (molar ratio)
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Compound 3h (furnished by Method B, Table 3, entry 21)

mAU
] 2 PDA Multi 1 254nm, 4nm
2300 g 1=
2000 \ﬂ/ \
: O
1500
1 X I
1000
500 - ’ e
0] - J
0.0 L5 1's " 1000 12.5 15.0 17.5 )
min
PDA Chl 254nm i _ _ _
gy | PRI TA] [IIEA [ W WAL bl [ ED
1 3.307 242175 30805 0.670
2 9. 363 34502379 2643242 95. 503
3 12. 675 1382511 79392 3.827
Total 36127065 2753440

2h :3h:4h=0.5:96.5: 3.0 (molar ratio)

Compound 4h (furnished by Method C, Table 3, entry 22)

mAU
] ) PDA Multi 1 254nm, 4nm
4001 H =
00—: N\n/
300 o)
J NG
200 I
100 5
o] A :
T g T T "7 E T T T T T T T T T T T T T T T T L2 | T T T T T T T o
0.0 2.5 5.0 7.5 10.0 12.5 15.0 13..5
min
PDA Chl 254nm _ _ _ _
g | CRER Al IR S K WAL | brid [k
1 5.325 352200 14784 4. 06
2 9. 372 149618 11489 1. 721
3 12. 703 8161039 165290 94. 207
Total 8662857 521564

2h:3h:4h=3.5:2.2:94.3 (molar ratio)

HPLC Spectrum of 2i, 3i and 4i
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mAU

100 ] PDA Multi 2 200nm, 4nm

8.281

13. 915

i H
750+ fﬂ)’/\\v/i§§r’ |
] HO N

] HO/\/\
500 !
] €
250
ol——
LN L I I R R R IS R DL L L ELEL AN R I B S L R S LR R
0.0 2.5 5.0 7.5 10. 0 12.5 15.0 17.5
min
PDA Ch2 200nm
B5 [ AR L i RIE W] PRl EM#4
1 3. 463 1913755 320704 7.164
2 8. 281 10725230 950474 40. 148
3 13.915 14075108 760998 52. 688
Total 26714093 2032176

Azt Asi i Agi=1:6.023: 9.014 (absorbance ratio)

Compound 2i (furnished by Method A, Table 3, entry 23)

mAU
el PDA Wulti 2 200nm, ing]
1 3
T = HO/\\/‘QER\|
2000-
1000
T T e e e T e e
0.0 2.5 5.0 7.5 10.0 12.5 15.0 1.5 20.0
min
PDA Ch2 200nm . _
i | (RET(a] IR 13 RIE WA brid X kD
1| 3.453 | 17063569 | 2227252 |  98.260
2| 13.825 302143 16069 1.740
Total 17365713 | 2243321

2i:3i:4i=99.8:0:0.2 (molar ratio)

Compound 3i (furnished by Method B, Table 3, entry 24)
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mAU

] | PDA Multi 2 200nm, 4nm|
1000 H

1 HO X
7501 &
500
250+

1 8

] ®

——— T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min

PDA Ch2 200nm

by | PRETRT (] R I W |[WRERL] PRid LEN
1 8. 239 8739380 746313 94. 213
2| 13.800 536841 28014 5. 787

Total 9276221 774326

2i:3i:4i=0:96.1:3.9 (molar ratio)

Compound 4i (furnished by Method C, Table 3, entry 25)

mAU
0 : PDA Multi 1 200nm, 4nd
] |
40001 HO X B
b )
30001
2000
10001
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Ch1 200nm . ‘
i | CRBTI (8] [k e fiE RFE WREHLAr | #rid kA
1| 3.512 781475 94861 1. 368
2| 8.212 126114 10170 0.221
3| 13.821 | 56225202 | _ 3093908 98. 411
Total 57132791 | 3198940

2i:3i:4i=11.1:0.3: 88.6 (molar ratio)

HPLC Spectrum of 2j, 3j and 4j
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mAU

PDA Multi 2 210nm, 4nn]

— o
b= b
b (0] | < <
1 (0] = //H\o ZNH
500 /JL © o I
. o) . -
/\, )LO ﬁ)\'
250
n_ e AN
o
S S S S
0.0 2.5 5.0 7.5 10.0 12.5
min
PDA Ch2 210nm _ _ ,
W | TR BT Ja] A s KL WAL bl kD
1 3.654 2698377 110050 16. 556
2 6.811 6020576 634086 36. 939
3 8.579 7579897 644876 46. 506
Total 16298850 1719013

Agj : Asj: Agj=1:6.040: 14.023 (absorbance ratio)

Compound 2j (furnished by Method A, Table 3, entry 26)

mAU
1 = PDA Multi 2 210nm, 4nd
1000 2 5
] ik //u\
] O/\
7501 N\
500
250
: I 8 A
—_—
0.0 2.5 5.0 7.5 10.0 12.5
min
PDA Ch2 210nm_ . A _
i | PR BT ] A i FE R WRERLT ] BRid [/ EA
1 3. 657 6694074 1026286 99. 533
2 6. 827 22029 2320 0.328
3 8. 596 9404 1062 0. 140
Total 6725508 1029668

2j:3j:4=99.94:0.05:0.01 (molar ratio)

Compound 3j (furnished by Method B, Table 3, entry 27)
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mAU

] 2 PDA Multi 2 210nm, 4ng
2500 o) | &
] Mo~
2000
15001
1000
500 =
] z
| |
c.
— —— ———
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Ch2 210nm_ ‘ _
5 [ RBIRT [a] [EA i RIE WAL #ric [ ES
1| 6.856 | 23208051 | 2698932 97.336
2] 8.640 635184 55851 2.664
Total 23843235 | 2754783
2j:3j:4j=0:98.8: 1.2 (molar ratio)
Compound 4j (furnished by Method C, Table 3, entry 28)
mAU
] = PDA Multi 2 210nm, 4ng
3000 -
] o} | s
2000
1000+
:
. <
=1 = ¢ L B S (T . S I R T ] T B . S R B
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
min
PDA Ch2 210nm_ _ A
5 [ TR [A] EA e RIE WL Pric X VES
1|  6.857 277195 29318 0.854
2] 8.651| 32168833 | 3117291 99.146 S
Total 32446029 | 3146610

2j:3j:4j=0:2.0:98.0 (molar ratio)
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MS Spectra

Instrument:DSQ(Thermo)
lonization Method:El
D:\DSQ\DATA-LR\17\041405 4/14/2017 10:11:39 AM 20161213-60

041405 #6 RT:0.17 AV.: 1 NL: 1.95E6
T: + c Full ms [45.00-800.00]
115

100
95 242 |
90 |
85
80
75
70
65
60
55
50 369
45
40
35

Relative Abundance

15 74
496

AT s
L Y

0““\‘\11‘““‘\\“\\ L

[ 1 [ [
50 100 150 200 250 300 350 400 450 500 550

Instrument:MAT 95XP(Thermo)
D:\DATA-HR\171041706-20161213-60-c1 4/17/2017 2:35:38 PM 2016121360

041706-20161213-60-c1 #3 RT: 0.14 AV: 1 NL: 5.19E4
T: + ¢ El Full ms [ 490.50-507.50]

100

495.7672

Relative Abundance

T T LSRN T A T e T T
495.55 495.60 495.65 495.70 495.75 495.80 495.85 495.90 495.95
m/z
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Instrument:DSQ(Thermo)
lonization Method:El
D:\DSQ\DATA-LR\17\041404

4/14/2017 10:04:43 AV

20170301-48

041404 #7 RT:0.20 AV:1 NL:5.78E6
T: + ¢ Full ms [45.00-800.00]

1005

101

Relative Abundance

127

228

355

482

Instrument:MAT 95XP(Thermo)
D:\DATA-HR\17\041707-20170301-48-c2

4/17/2017 2:41:51 PM

T T
450 500

20170301-48

[
550

041707-20170301-48-c2 #5 RT: 0.19 AV: 1 NL: 1.18E5
T: + ¢ EIFull ms [ 478.50-495.50]

o o N N ® o © © o
S & o a 3 & S a 3

o
a

O T T R S
S o o o & & &5 &

o

Relative Abundance
o
Z
ven e Db T b T v T b T B T b T e T v T e i

o

481.7516

T T T
481.71 481.72 481.73

T
481.74

T T T IARRE|
481.75 481.76 481.77 481.78
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Instrument:DSQ(Thermo)
lonization Method:El

D:\DSQ\DATA-LR\17\041406

4/14/2017 10:17:08 AV

hj-20170321A

041406 #4 RT:0.12 AV:1 NL:9.21E5

T: + ¢ Full ms [45.00-800.00]

Relative Abundance

1005

62

74

88

100

H,CO

215

127

149

258

243

385

\‘HM‘ Jll
LI
50

100

Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\041705-hj--20170321a-c1

[
150 200

4/17/2017 2:29:55 PM

hj-20170321A

041705-hj--20170321a-c1 #9 RT: 0.35 AV: 1 NL: 3.08E4

T: + ¢ EIFull ms [ 502.50-519.50]

Relative Abundance

=)
S

P T T B N O O B T R SR ) N ® ® © ©
o S a8 & 5 o &h 8 & 3 & o a 3 & S &

=

o

o

H,CO

511.7621

T
511.82

T
511.84
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Instrument:DSQ(Thermo)
lonization Method:El
D:\DSQ\DATA-LR\17\041408

4/14/2017 10:34:32 AV

20170216-16

041408 #5 RT:0.14 AV:1 NL: 1.05E7
T: + ¢ Full ms [45.00-800.00]

Relative Abundance

1

005
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755
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60~
555
50
454
40
355
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20
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o
il

o

3 62
\h \”\ H
T

74

75

93
m
T

169

127 449
119

Al
U

296

246
277

550

50

100 150

Instrument:MAT 95XP(Thermo)
D:\DATA-HR\17\041703-20170216-16-c1

4/17/2017 2:20:29 PM

20170216-16

041703-20170216-16-c1 #10 RT: 0.40 AV: 1 NL: 1.48E6
T: + ¢ EIFull ms [ 540.50-557.50]

Relative Abundance

1005

9!

9

8!

N
S

3

3

2!

2

S &

a

&

o
vl T b T T Te

S

>

o

FaC

549.7399

0

548.9

T
549.

0

T
549.1 549.2

T
549.

T
3 549.4 549.5 549.6

T
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miz

T
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T
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T
550..

0

T
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1
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T
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T
550.

4
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Instrument:DSQ(Thermo)
lonization Method:El
D:\DSQ\DATA-LR\17\042603 4/26/2017 4:17:06 PM 20170221-30

042603 #28 RT:0.64 AV:1 NL:1.10E8
T: + ¢ Full ms [45.00-700.00]
1005 129
957 o
90% o~
852 |
802 |
75
703
657
60~
555
503 160

287

454

Relative Abundance

405 101
355
303
257
203 8
153
103
E 115
2 sl L e ]
50 100 150 200 250 300 350 400

Instrument:MAT 95XP(Thermo)
D:\DATA-HR\17\042701-20170221-30-c1 4/27/2017 9:53:08 AM 20170221-30

042701-20170221-30-c1 #4 RT: 0.17 AV: 1 NL: 9.99E4
T: + ¢ EIFull ms [ 402.50-419.50]
413.8605

o/

Relative Abundance

L o B B T T R B e B L e e N SR B S A SRR
413.79 413.80 413.81 413.82 413.83 413.84 413.85 413.86 413.87 413.88 413.89 413.90 413.91 413.92

m/z
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Instrument:DSQ(Thermo)
lonization Method:El
D:\DSQ\DATA-LR\17\041407 4/14/2017 10:29:38 AV 20170224-39

041407 #10 RT:0.27 AV:1 NL:3.76E5
T: + ¢ Full ms [45.00-800.00]

1005 255
957 o)
907 P

854 o
803 I
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703 | |

657 100
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50; 74 227
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403
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Relative Abundance
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i .‘\H “Lm paspl, syl L T i . . . ‘ ‘ i ‘
50 100 150 200 250 300 350 400 450 500 550 600

™
[
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Instrument:MAT 95XP(Thermo)
D:\DATA-HR\17\041704-20170224-39-c1 4/17/2017 2:25:16 PM 20170224-39

041704-20170224-39-c1 #20 RT: 0.75 AV: 1 NL: 1.97E4
T: + ¢ EIFull ms [ 528.50-545.50]

539.7571
1005

9!

&

9

S

8!

a

O/

Relative Abundance

N
S

3

&
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S

2!

2

>

o

o
vl T b T T Te

L L S o S B B e B B B B By B B B B B N S B
539.74 539.76 539.78 539.80 539.82 539.84 539.86 539.88

miz

UL e o B e sy s B S B B B B B B B B
539.60 539.62 539.64 539.66 539.68 539.70 539.72
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x105
1.74
1.6
1.5+
1.4
1.3+

1.2+

0.54
0.4
0.3
0.2

0.1

+ESI Scan (0.46-0.55 min, 6 Scans) Frag=175.0V Kin-Dept-28032017 S MK9.d Subtract

H 285.9726
NY

(o)

286.9757

oJ

x105

1.7
1.6
1.5
1.4
1.3
1.2
1.1

14
0.9
0.8
0.7
0.6
0.54
0.4
0.3
0.2
0.1

o4

x10 4
1.9

1.8
1.7
1.6
1.5
1.4-]
1.3
1.2
1.1

14
0.99
0.8
0.74
0.6
0.5
0.4
0.3
0.2
0.1

0Jh

280 281 282 283 284 285 286 287 288 289
Counts vs. Mass-to-Charge (m/z)

277 278 279

+ESI| Scan (0.46-0.54 min, 6 Scans) Frag=175.0V Kin-Dept-28032017 S MK10.d Subtract

H
N

g

290 291 202 293 294

413.8842

414.3213  414.8873

205 296 297

4115 412 4125 413
Counts vs. Mass-to-Charge {m/z)

413.5

+ESI Scan (0.25-0.36 min, 8 Scans) Frag=175.0V Kin-Dept-28032017 S MK11.d

ZT

T

537.5345
530.3760
533.3433 5353253 538.5341

539.7808

540.4257

541.4291

544.3931

537 538 539
Counts vs. Mass-to-Charge (m/z)

530 531 532 533 534 535 536

540 541
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Instrument:DSQ(Thermo)
lonization Method:El
D:\DSQ\DATA-LR\17\041403

4/14/2017 9:57:09 AM

20170303-52

041403 #6 RT:0.17 AV:1 NL:4.71E5
T: + ¢ Full ms [45.00-800.00]

Relative Abundance

Instrument:MAT 95XP(Thermo)

1005

0

69

127
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149
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293

HO

450

50

57
Il
[ T

D:\DATA-HR\17\041708-20170303-52-c 1

4/17/2017 2:47:17 PM

20170303-52

041708-20170303-52-c1 #9 RT: 0.37 AV: 1 NL: 5.81E4
T: + ¢ EIFull ms [ 440.50-457.50]

Relative Abundance
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miz
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Instrument:DSQ(Thermo)
lonization Method:El
D:\DSQ\DATA-LR\17\042602 4/26/2017 4:05:45 PM 20170221-29

042602#46 RT:1.04 AV:1 NL:6.02E7
T: + ¢ Full ms [45.00-700.00]

1005 24
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90 0 |
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soé )L 0 2N
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50
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35% 165

127

Relative Abundance
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5§5‘569 9‘7 |
07\‘\‘\\\\\\\

Instrument:MAT 95XP(Thermo)
D:\DATA-HR\17\050301-20170221-29-c1 5/3/2017 11:37:15 AM 20170221-29

050301-20170221-29-c1 #1 RT: 0.06 AV: 1 NL: 2.07E4
T: + ¢ EIFull ms [ 340.50-357.50]
350.8376

N ® ®© © © o
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Relative Abundance

IS
S

3!

&

3

S

2

N
S

5

AR A A S L A A MM A A i LA A A A MR A M T LASE MMM A S At
350.6 350.7 350.8 350.9 351.0 351.1 351.2 351.3

m/z

| AAMAAMRAR L Rt s T T
350.2 350.3 350.4 350.5
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The Plausible Reaction Pathways

PhI(OAC), | OAc
% |2 \
| Phl + 2AcOK AcOH
R)\(H R—= Method A < — | |
| Method B = B Ph
PhI(OAc)2
TBAI/PIDA
o ] . TBAI
I® Method C
< KI/PIDA
R
|
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