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Halogenation Reaction of Purpurin-18 and Synthesis of
Chlorin Derivatives

Liu, Ranran” Yin, Jungang” Li, Jiazhu“ Wu, Jin* Chen, Guanlong*
Jin, Yingxue” Wang, Jinjun™*
(“ Colledge of Chemistry and Chemical Engineering, Yantai University, Yantai 264005)
(® College of Chemistry and Chemical Engineering, Harbin Normal University, Harbin 150025)

Abstract From purpurin-18 methyl ester the electrophilic addition of C(3)-vinyl group and electrophilic substitution at
20-meso-position produced regioselectively corresponding chloro-substituted or bromo-substituted products. The 3-pyrazo-
linylpurpurin-18 ester, obtained by 1,3-dipolar cycloaddition of purpurin-18 with diazomethane, reacted with N-bromosuc-
cinimide (NCS) or N-chlorosuccinimide (NBS) to generate halogenated pyrazolinyl-substituted chlorins. After pyrolysis the
halogenations of 3-pyrazolinylpurpurin-18 ester gave 20-halogenated 3-cyclopropylchlorins. Methyl pheophorbide-a was used
another starting material and converted into 20-bromopurpurin-18 derivatives by a series of chemical conversion for C(3)-
vinyl group and bromination at 20-position. The structures of newly-reported title compounds were characterized by elemental
analysis, UV, IR and "H NMR spectra.

Keywords chlorophyll-a; purpurin-18; methyl pyropheophorbide-a; chemical modification; chlorin; photodynamic therapy
(PDT)
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FLFRA L ZR-18 FEN I St 35 -a FEME =Rk 27 S N
SERIE, A B SR 3R 2 Ay BT A A 1 R
W ARSI TR RORF Y TAED O DT 18
BN %, 588 T 1 2 HA AN JOHR I 45 R ) — &k
Wy AW i, 15 AE S SRR 18 H AT WY T A SR8
A6l IR I T AL 294,

AL R 18 HFER(D)IFLR, 4395 s N-iR
AT W FNBS) M N-5048 T BTl (NCS) #4735
PR i A S . T AE 3-07 L b e A 5 W 2B
TR 18 (2), JAE XS 20-meso-fir A R -5
Jiti o AR T 45 Y 20- AR08 55-18 (3). A T i
C(3)- L 3% i AR s N BT 7= AR 1) s i), TS Tl it 5
TR BERD 13- 1A IR 0 R S N 307 2R BE 5 A0 i e
WRER, PrAzplfr) C(3)-MEPemk LR LI % 55-18 ()5
NCS J V. AHIL S W &5 A IR EL, A 4 1R A
o 22% AR MR R AR I 2055 3518 (5); AH A
ZAF TS NBS 85O A RIS e b A5 SR A I Pasiph I
BRI %-18 (6, 18%). 7E ZKRkPXT 4 HEATHZ
filg, JLT LA 3-HNIELEE-18 (7), REHS
NBS Fl NCS #AT QR MY, 435l e 7= 2 b A= A Y. 11
AAFNRALL 18 fiT2EH) 8 F1 9 (Scheme 1).

P T 3-MHE PRk BL 21 55 2518 TG 4 5 NBS [F 34K

OCH;
3

A 2%, DRI BEAT 49 BTN (1) CQ0)-TRAC 4.
Ak, FATZ A IR ARAE 20-00 A AR B
56, MG 2R -a T R(10) 5 IR AL ZEAE C3)-L
o7 FLN A S B AR B4 C20-7 b (¥ 238 H AR Jse v, DA
A2%IAPCRG BIBARE N REL); K5, Freedn
AR PR AR ALK« AL 2 R A MR AR A )

EL RN, — VRS8N 20-1R 21028 32-18 HIR(12) 1A Bk
LS BEIFII, A 73 B HAH Y R 5 - 205 31 -18 HTR(1)
(Scheme 2).

1 LIS

TG AT Perkin-Elmer 2400 #4502 20 M1 5E;
IR JH Perkin-Elmer 1730 B 4041435656 BEAGI 5 (KBr &
J7); UV-vis ] UV-160A 240306, 'H
NMR H] Beucker ARX-400 BURZHEILIROGN 2, PIbsA
TMS. Bt FARFIE A Hrali fifb gl 2045 -18 HfS
(ORI BEEEN SRR -a FBR(11) % SCHRR[ 1154
1.1 3a(RIS)-3-(1,2-ZRZEH)3-KZIHELTEE-18
FHES(2)RY A& BX

#4300 mg (0.518 mmol) L1 4 #-18 FHER(1)%fE T
50 mL —ZHHEd, WEIE 0 C, {RFFILEE e A

OCH,
9

Reagents and conditions: (a) NBS/MeOH/CH,Cl,; (b) NCS, MeOH//CH,Cl,; (c) CHoNo/CHLCly; (d) PhOPh, 180 'C

Scheme 1
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OCH;
OCH;

10 11

OCH,
1

Reagents and conditions: (a) HBr/AcOH; (b) Bro/CH,Cly; (c) TsOH/CgHg, 90 C; (d) LIOH/KOH/THF

Scheme 2

Y47 210 mg NBS 1) 15 mL F BRI, TLC Rl s W i
FE, 2950 min FI05EHE, REERN 1.5 h 455K, $iHE T )
RNV AR IIA 40 mL 7K, A pLE, H &4
UK (100 mL X 3); & IFAHUH, 565 10%KIRE
WK BRIVK KBRS, A HUAH T8 5 ool Hs Kk 48, 1A
JENT I BVER A ML AR - VOECE)=3 1], 13
157 mg (0.212 mmol)5 21 (A [ [ 44, 7% 41%. UV-vis
(CHCI3) Amax (relative intensity): 412 (1.00), 477 (0.04),
507 (0.11), 545 (0.36), 642 (0.07), 707 (0.82) nm; '"H NMR
(CDCl;) 6: 0.01, —0.22 (each br s, each 1H, NH), 1.69 (t,
J=17.7 Hz, 3H, 8-CH;), 1.77 (1.75) (d, J=7.4 Hz, 3H,
18-CH;), 2.1.9~2.04, 2.39~2.52, 2.68~2.78 (each m,
4H, 17a+17b-H), 3.68 (q, J=7.8 Hz, 2H, 8a-H), 3.82,
3.60, 3.41, 3.24 (each s, each 3H, OCH;+ CH3), 4.43
(4.42) (q, J=7.8 Hz, 1H, 18-H), 4.66 (dd, J=10.6, 5.1 Hz,
1H, 3b-H), 4.89 (qd, /=10.6, 5.1 Hz, 1H, 3b-H), 5.22 (d,
J=6.9 Hz, 1H, 17-H), 6.46~6.54 (m, 1H, 3a-H), 8.66,
9.59 (9.57), 9.68 (each s, each 1H, meso-H); IR (KBr) v:
3459 (N—H), 2958, 2872 (C—H), 1737~1717 (C=0),
1662 (C=C), 1564 (chlorin skeleton), 1444, 1241, 1170,
1074, 908, 796 cm '. Anal. caled for Cs4Hss BroN,Os: C
55.30, H 4.64, N 7.59; found C 55.12, H4.73, N 7.67
1.2 20-S4%%-18 BEEQ)MIEH

4 140 mg (0.242 mmol)[FJ L5 FK 18 HIERHIF T 20
mL e, A NS AR 110 mg NCS
ff7 8 mL FINEVA, TLC Rl S S HERE, 29 1.5 h inse
LN 9NN WL SN s S DI VA LS USL TN
40 mL UK, 7 WABHLZE, S K A IR A (100
mLX3); G IFANUAH, AHUHTEG ORI AE, TR
JENT I BVER A (LR W) © VOECE)=3 : 1], 14
77 mg (0.126 mmol)5 £1 & [F] [l 44, =% 52%. UV-vis
(CHCI3) Amax (relative intensity): 418 (1.00), 492 (0.04),
521 (0.04), 560 (0.19), 671 (0.08), 710 (0.47) nm; '"H NMR
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(CDCl3) 6: —0.02, —2.42 (each br s, each 1H, NH), 1.55
(d, J=7.0 Hz, 3H, 18-CHj;), 1.66 (t, J=7.6 Hz, 3H,
8-CHj), 1.96~2.07, 2.28~2.42, 2.46~2.56, 2.74~2.83
(each m, 4H, 17a+17b-H), 3.63 (q, J=7.6 Hz, 2H, 8a-H),
3.76, 3.59, 3.50, 3.17 (each s, each 3H, OCH;+ CH3), 4.82
(q, J=7.0 Hz, 1H, 18-H), 5.20 (dd, J=9.2, 2.7 Hz, 1H,
17-H), 6.14 (dd, J=17.8, 1.4 Hz, 1H, trans-3b-H), 6.28
(dd, J=11.5, 1.4 Hz, 1H, cis-3b-H), 7.82 (dd, J=17.8,
11.5 Hz, 1H, 3a-H), 9.60, 9.54 (each s, each 1H, meso-H)
IR (KBr) v: 3483 (N—H), 2966, 2935 (C—H), 1741~
1697 (C=0), 1591 (chlorin skeleton), 1485, 1384, 1259,
1178, 1039, 945, 740 cm ™ '. Anal. caled for C34H33CIN,Os:
C66.61,H 5.43, N 9.14; found C 66.65, H 5.59, N 9.30.
1.3 3-[(3(R/S)-(3-ML ML £)]-3- K Z B E LI K F-18
BB (4)BIE R

F4 200 mg (0.346 mmol) £ 5 % 18 FER(1)¥%HiF T
25 mL & FHEH, I 40 mL EEF G OBNAR, =
N EOCHIFE 10 h )5, S NN 10 mL 41, L
BRI RV R SEJE A 30 mL & e
30 mL /K, 7 tHAHLZJE HZKBEER (30 mLX3), 4r A
BUZ I KRR SN T, Ja e, mkht =4 40 2y
[WEEF: MR AER) @ VOECE)=1: 1], 4 131 mg
(0.211 mmol)FEFLL LI [E44, 7% 61%. m.p. 203~204
C; UV-vis (CHCl;) Apax (relative intensity): 410 (1.00),
477 (0.04), 506 (0.06), 542 (0.17), 642 (0.07), 696 (0.36)
nm; 'H NMR (CDCl;) 6: —1.74, 0.42 (each br, each 1H,
NH), 1.55 (t, J=7.5 Hz, 3H, 8-CH3), 1.76 (d, J/=7.4 Hz,
3H, 18-CHj), 1.98~2.18 (m, 1H, 4'-H), 2.20~2.15,
2.37~2.57 (each m, 4H, 17,-H+17,-H), 2.71~2.84 (m,
1H, 4'-H), 3.06, 3.22 (3.23), 3.54 (3.52), 3.62 (3.61) (each
s, each 3H, CH;+O0OCHs;), 3.55 (q, J=7.5 Hz, 2H, 8a-H),
4.35~4.45 (m, 1H, 18-H), 4.77 (td, J/=18.0, 8.9 Hz, 1H,
5'-H), 5.14 (dd, J=16.8, 8.3 Hz, 1H, 17-H), 5.48 (dd, J=
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18.0, 9.8 Hz, 1H, 5-H), 6.57 (dd, J=12.5, 7.8 Hz, 1H,
3'-H), 8.60, 8.98 (8.95), 9.25 (each s, each 1H, meso-H);
IR (KBr) v: 3444 (N—H), 2925~2856 (C—H), 1739~
1704 (C=0), 1616 (C=N), 1550 (chlorin skeleton), 1460,
1367, 1224, 1166, 1037, 906, 746 cm™'. Anal. caled for
C35H3oNgOs: C 67.73, H 5.85, N 13.54; found C 67.89, H
5.93, N 13.60.
1.4 3-[(3(RIS)-(3-2-HEE-5-TM MM E)-3-K 2
HETEE-18 BES(5)HIE K

# 114 mg (0.184 mmol) 3-NEMRIRAE-3-25 Z L ar
18 TR T 10 mL & Fheh, WaEo C,
TR FE LI 221830 AT 20 mg NCS 1) 5 mL I,
Wk TLC A s N ERE, HFZE123 N, £ 40 min i 056
B, AREE RN 2 h S, BEEE T ) O AR R A 50 mL
K, A HUZ, H SR BUKA(100 mLX3), &
HABAR, KB, TEIGRERDE, FERAEZT 0 5
e MLIRES) © VOECED) =1 : 3], 15 28 mg 5
ZLEA [ 44 5 (0.041 mmol), 7=F N 22%. m.p. 203~204
C; UV-vis (CHCl;) Anax (relative intensity): 410 (1.00),
477 (0.04), 506 (0.06), 542 (0.17), 642 (0.07), 696 (0.36)
nm; 'H NMR (CDCl;) 6: —0.06 (br s, 1H, NH), 0.10 (br s,
1H, NH), 1.69 (t, J=7.6 Hz, 3H, 8-CH;), 1.76 (1.78) (d,
J=7.2 Hz, 3H, 18-CH;), 1.96~2.04, 2.34~2.53, 2.72~
2.86 (each m, 4H, 17a+17b-H), 3.20, 3.39 (3.40), 3.62,
3.77 (3.78), 3.79 (each s, each 3H, CH;+OCH;), 3.61~
3.68 (m, 1H, 3'-H), 3.67 (q, J=7.6 Hz, 2H, 8a-H), 4.44 (q,
J=7.4, 1H, 18-H), 4.92 (ddd, J=18.0, 8.8, 4.4 Hz, 5-H),
4.98 (ddd, J=18.0, 7.9, 6.6 Hz, 5'-H), 5.23 (dd, J=9.1, 1.8
Hz 1H, 17-H), 8.66, 9.64 (9.63), 9.89 (9.88) (each s, each
1H, meso-H); IR (KBr) v: 3448, 3396 (N—H), 2925~
2858 (C—H), 1739~1697 (C=0), 1616 (C=N), 1552
(chlorin skeleton), 1500, 1456, 1373, 1222, 1164, 1122,
989, 910, 729 ¢cm . Anal. caled for CyH;,CINgOs: C
63.11, H 5.44, N 12.27; found C 63.17, H 5.63, N 12.37.
1.5 3-[(3'(RIS)-(3-2-FRE£-5- R MM E)]-3- £ 2
BT E-18 HE(6)MIE MK

¥ 129 mg (0.208 mmol) 3-ME A IE-3- 25 247 4T
2518 WS T 10 mL & kb, S N2
i ANVEA 20 mg NBS ) 5 mL FI R, 5 TLC &l
SONEERE, 292 hinsete, ke S hE, TRV
SE4s. PERE R OV ARRIBGE A 50 mL K, AL
2, F S A BUKA (100 mLX3), & IEHHUH, K
b, TSRO IRYE, FERCAEZ T S TR (i
IR T VOECE) =1 : 3], 1427 mg (0.037 mmol)i54L
O A, 772 18%. m.p. 203~204 °C; UV-vis (CHCl;)
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Amax (relative intensity): 418 (1.00), 492 (0.03), 521 (0.04),
560 (0.19), 671 (0.08), 710 (0.47) nm; '"H NMR (CDCl;) ¢:
—0.08 (br s, 1H, NH), 0.10 (br s, 1H, NH), 1.68 (t, J=7.6
Hz, 3H, 8-CH3), 1.74 (1.77) (d, J=7.1 Hz, 3H, 18-CHj;),
1.94~2.06, 2.32~2.52, 2.70~2.84 (each m, 4H, 17a+
17b-H), 3.18, 3.37 (3.38), 3.60, 3.75 (3.76), 3.81 (each s,
each 3H, CH;+OCH;), 3.61~3.70 (m, 1H, 1'-H), 3.67 (q,
J=17.6 Hz, 2H, 8a-H), 4.42 (q, J=7.2 Hz, 1H, 18-H), 4.86
(ddd, J=17.8, 8.5, 4.0 Hz, 5'-H), 4.97 (ddd, /=17.8, 7.9,
6.2 Hz, 5'-H), 5.22 (d, J=8.0 Hz 1H, 17-H), 8.65, 9.67,
9.88 (9.87) (each s, each 1H, meso-H); IR (KBr) v: 3438
(N—H), 2958~2858 (C—H), 1739~1701 (C=0), 1623
(C=N), 1562 (chlorin skeleton), 1463, 1371, 1228, 1168,
1029, 985, 910, 732 cm . Anal. caled for CsgH;3/BrNgOg:
C59.26,H5.11,N 11.52; found C 59.37, H 5.38, N 11.64.
1.6 3-IAAE-3-EZHELEE-18 BER(T)ME K

#4106 mg (0.171 mmol)fb &4 4 %fET 5 mL 2K
Bikrb, 180 ClHlyisiidt 30 min, (ARG ZEIS M A
£ 20 mg NCS 1) 5 mL IS, s TLC Kl S btk
T, FEGRMm I, WEE AN DVE & T AR RN,
FEJZEBT 3 B UE AR VOR) @ V(RED) =10 © 1], #5440
611 814 94 mg (0.159 mmol), %3 93%. m.p. 194~197
C; UV-vis (CHCl;) Apax (relative intensity): 410 (1.00),
476 (0.04), 506 (0.04), 542 (0.18), 636 (0.08), 696 (0.39)
nm; 'H NMR (CDCly) : —0.13, 0.28 (each br s, each 1H,
NH), 1.30~1.44, 1.56~1.60 (each m, 4H, 2'+3'-H), 1.66
(t, J=17.6 Hz, 3H, 8-CH;), 1.74 (d, J=7.3 Hz, 3H,
18-CH3;), 1.95~2.03, 2.38~2.51, 2.69~2.78 (each m, 4H,
17a+17b-H+1'-H), 3.65 (q, J=7.6 Hz, 2H, 8a-H), 3.20,
3.31, 3.59, 3.79 (each s, each 3H, OCH;+CHs), 4.36 (dd,
J=9.3, 5.5 Hz, 1H, 18-H), 5.18 (d, J=9.3 Hz, 1H, 17-H),
8.52, 9.57, 9.58 (each s, each 1H, meso-H); IR (KBr) v:
3741 (N—H), 2964, 2927 (C—H), 1745~1695 (C=0),
1504 (chlorin skeleton), 1467, 1390, 1226, 1174, 1031,
956, 781 cm ', Anal. calcd for CisH3N,Os: C 70.93, H
6.12, N 9.45; found C 70.75, H 6.29, N 9.50.
1.7 3-IAAE-20-8-3-ECHEL K F-18 BEE(8)RY
Ak

# 62 mg (0.105 mmol) (.54 8 %ifiE T 10 mL 5
e, REIA10 °C, LRAF IS8 AV A 20 mg
NCS 1) 5 mL FR S, it TLC Al s vigh R, Jfgg
AN, 2040 min e, QREER N2 h)E, Bk R
SN AAZ AN 50 mL 7K, - tHAHUZE, H R
AIOKAH(100 mLX 3), G IFATHUH, KBk, T E s
AR, WEBUZHT A B UER: VOR) D W) =10 1],
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3 38 mg (0.060 mmol)EZL (A [AI[E A, 7% 57%. m.p.
201~204 C; UV-vis (CHCl3) Apax (relative intensity):
410 (1.00), 476 (0.03), 506 (0.06), 542 (0.18), 636 (0.08),
696 (0.38) nm; 'H NMR (CDCl;) 6: —0.67, 0.28 (each br
s, each 1H, NH), 1.26~1.47, 1.52~1.69 (each m, 4H,
2'+3'-H), 1.49 (d, J/=7.0 Hz, 3H, 18-CH3;), 1.68 (t, J=7.4
Hz, 3H, 8-CHj;), 1.97~2.07, 2.28~2.39, 2.46~2.56,
2.63~2.70, 2.72~2.81 (each m, 4H, 17a-H+17b-H+
1'-H), 3.65 (q, J=7.6 Hz, 2H, 8a-H), 3.21, 3.55, 3.58, 3.76
(each s, each 3H, CH;+OCH,), 4.88 (q, J=7.0 Hz, 1H,
18-H), 5.19 (dd, J=9.0, 2.7 Hz, 1H, 17-H), 9.57, 9.84
(each s, each 1H, meso-H); IR (KBr ) v: 3469 (O—H),
3344 (N—H), 2862, 2927 (C—H), 1749, 1747, 1703 (C=
0), 1629 (C=C), 1591 (chlorin skeleton), 1491, 1448,
1263, 1087, 1041 cm'. Anal. calcd for C3sH35CIN,Os: C
67.03, H 5.63, N 8.93; found C 67.15, H 5.51, N 8.80

1.8 3-IRAE-20-R-3-KZHEELTEE-18 HES(9)RY
=34

¥ 73 mg (0.123 mmo). 54 8 ¥ifET 10 mL 5
Rgerh, Wil 0 C, (RFFILIEL SIS AW 20 mg
NBS ¥ 5 mL HFEER W, ik TLC Rl s W ERE, 2%
&N, V2 40 min 5, BEEE N 1) RN AR R RGN
50 mL /K, - A HLZE, = S0H B2 UK AH (100
mLX3), H&IFENUAHE, Kok, TEJE ks, fE R
JERT Ay B LDEGR: VOR) D V(A =10 © 1], 19 52 mg
(0.078 mmol)IFLL L [E A, =% 63%. m.p. 209~212
C; UV-vis (CHCl;) Anax (relative intensity): 410 (1.00),
479 (0.04), 508 (0.06), 546 (0.18), 636 (0.05), 699 (0.38)
nm; 'H NMR (CDCl;) 6: —0.67, 0.28 (each brs, each 1H,
NH), 1.24~1.32, 1.53~1.68 (each m, 4H, 2'+3"-H), 1.55
(d, J=7.0 Hz, 3H, 18-CH;), 1.68 (t, J=7.4 Hz, 3H,
8-CHj), 1.93~2.04, 2.28~2.38, 2.44~2.53, 2.68~2.89
(each m, 4H, 17a-H~+17b-H+1'-H), 3.65 (q, J=7.6 Hz,
2H, 8a-H), 3.22, 3.55, 3.58, 3.76 (each s, each 3H, CH;+
OCH,), 4.79 (g, J=7.1 Hz, 1H, 18-H), 5.20 (dd, J=9.1,
2.6 Hz, 1H, 17-H), 9.57, 9.85 (each s, each 1H, meso-H);
IR (KBr) v: 3449 (N—H), 2968, 2933 (C—H), 1737~
1697 (C=0), 1614 (C=C), 1544 (chlorin skeleton), 1463,
1365, 1247, 1101, 912, 734 cm ™ '. Anal. calcd for C3sH;sBr
N,Os: C 62.59, H 5.25, N 8.34; found C 62.64, H 5.49, N
8.30.
1.9 3a(RIS)-3-(1-FHZE)-20-8-3-F 2 EER
MeRER-a BREE(11)B9E X

¥4 414 mg (0.682 mmol) i FE M Zx R -a IR 11 %5 T3
mL [f175 4 30% HBr [ ST, 50 CA& A N El
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P, TLC K B R], [ b KZ5F 6 h. CHCLy FIZK#E
(150 mL X 3), &HANE, ARG HRREMERES
W, AWML | min KT, DR
CHCL, %ifi#, #WiJZA oy BRI MCRR L) @ VIE
Cl)=1 : 3153 264 mg (0.423 mmol) &/ " 4).
PR T 10 mL SR LEh, =il NS A A 20
mg WREN S mL FESA, 291 hignocke, 4hex v
RIS BRE B ) R AR R A 25 mL /K, 43
WANLZE, K, R RT. HEE TR ER
PR e b B AR 455 ) G ok 255 7110, R B R E AT 2
Wi SR MR 408) - VOIECE:) =1 : 3], 14
201 mg (0.286 mmol)M L (LI {4 12, ;=% 42%. m.p.
223~224 °C; UV-vis (CHCl;) Apax (relative intensity):
414 (1.00), 519 (0.08), 551 (0.13), 622 (0.05), 681 (0.37)
nm; 'H NMR (CDCl3) 6: —1.68, —1.90 (each, br s, each
1H, NH), 1.60 (t, J=7.6 Hz, 3H, 8b-CH3), 1.70 (d, J=7.0
Hz, 3H, 18-CHj), 213 (2.17) (d, J=6.9 Hz, 3H, 3b-CH;),
2.06~2.22, 2.32~2.42, 2.45~2.55 (each m, 4H, 17a-+
17b-H), 3.89, 3.67 (3.66), 3.61, 3.56 (3.54), 3.27 (each s,
each 3H, OCH;+CHs;), 3.70 (q, J=7.6 Hz, 2H, 8a-H),
4.07~4.13 (m, 1H, 17-H), 4.86 (q, J=7.0 Hz, 1H, 18-H),
6.19 (6.15) (s, 1H, 13%-H), 6.47 (q, J=6.9 Hz, 1H, 3a-H),
9.55, 10.14 (10.13) (each s, each 1H, meso-H); IR (KBr) v:
3450 (N—H), 2863, 2845 (C—H), 1735~1699 (C=0),
1637 (C=N), 1558 (chlorin skeleton), 1400, 1261, 1094,
1027, 802 cm™ !, Anal. caled for C3sHzoBrN,O4: C 61.45, H
5.59, N 7.96; found C 61.23, H 5.42, N 8.06.

1.9 20-R-4%%-18 BEs(12)FALL % E-18 BEE(1)AY
=i

¥ 156 mg (0.222 mmol) 12 T 20 mL T2,
TN 10 mg X H 2R 5 T 90 CHEFE NV 2 h, Yk He R
ZA, ARG 25 mL DUSRRIR, FRINASA 50 mg
SRR 5 mL PR, AR SRR 16 by
A 150 mL VKoK, SRJa 8k MRk, 75 pH A
2~3, H/KABAEHAIQRS mLX2), &IFEHLE, KU,
FHIG/K O B T4, ok Hs B 25 B 20 ), gl v 5
1A e A BRI 4 ) T IR B v ), R R i
R FEAEZ T B Ve (LR LHR) © VOIE G )=
1:3], 37 mg (0.064 mmol)ZL {1 [l 44 1 (77 29%) 1
25 mg (0.038 mmol)MEZL A1 [l 44 13 (772 17%). m.p.
203~204 C; UV-vis (CHCl3) An. (relative intensity):
420 (1.00), 493 (0.05), 561 (0.05), 663 (0.09), 713 (0.49)
nm; 'H NMR (CDCl5) §: 0.05, —1.50 (each br s, each 1H,
NH), 1.50 (d, J=7.2 Hz, 3H, 18-CH3), 1.66 (t, J=7.6 Hz,
3H, 8-CH3), 2.75~2.84, 2.51~2.63, 2.28~2.41 (each m,
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4H, 17a+17b-H), 3.74, 3.57, 3.49, 3.15 (each s, each 3H,
CH;+OCH3;), 3.62 (q, J=7.6 Hz, 2H, 8a-H), 4.83 (q, J=
7.1 Hz, 1H, 18-H), 5.18 (d, /=8.9 Hz, 1H, 17-H), 6.10
(dd, J=17.8, 1.4 Hz, 1H, 3b-H), 6.27 (dd, J/=11.4, 1.4 Hz,
1H, 3b-H), 7.78 (dd, J=17.8, 11.4 Hz, 1H, 3a-H), 9.52,
9.49 (each s, each 1H, meso-H); IR (KBr) v: 3454 (N—H),
2956~2852 (C—H), 1741~1706 (C=0) 1614 (C=N),
1523 (chlorin skeleton), 1463, 1367, 1226, 1037, 993, 908,
840 cm™'. Anal. caled for C34H33BrN,Os: C 62.10, H 5.06,
N 8.52; found C 62.23, H 5.22, N 8.56.

2 ZR5E
21 I%%E-18 PEMRSERER KT

4045418 HIfiE 1 15 NBS =i NCS ) itk e v
o RIE B TR EOE B T ARG AR SR B,
NBS 5 1 M7 N R, B 561E 3-07 L6 BT s hfe e
M =JCHEER AT A, REHHIRAE TG TR
IEG=4) 25 AR NCS AE A 28 Ha A SR M, )
ReAEGIE B FHERZ 110 20-meso-hr, FTre LI o-
“EY B, HA LT NAREEBUC =Y 3. W
gerfia) ik B nf LLR IR, 18-H1 20-47 BT 1 IR Ak T 5¢
RN AW G AR, RIE S+ BAAN KR
12, T BE 1 S AR BELI 5 PRI it T B RSO N TR 28 -4
G0, R, AEASRRARFIMRIEE TS5 30 LR
A B2 10 HI AT S B AR K I 25 (W BE g, mT AR b 55
C3)- XA S ¥ T il — e IR E5 1, JEmAE 3-Mfk b
SERCE B N S IRIE B A b, SUIE B 15 AU
TE R SE5 2 7 HA B MK S, MLk o 50
20-meso- L (W SLARZS AV ENEE A ek, R SR s N BASE
H AR I 2R R 1 R AR A 20-meso-7 L.

TR AR 4 -a TR 10 14 15-07 A H T
W TR, JLAMEE WA BN M L. 5%
#-18 AU AN AT YA L, o AFR L HL S B

=

HaC—<=;
ol

M 20~ JEIA IR 23 (AN 25 1, Bk T 20 1% R AT A
YR 25 5y 5 SR AR e AR M R bk A 0 7 Ik X
AN, P, fEARR RN 444 10 5 NBS PSR LR
N, RIS ARAET C3)-Ar IS FUINECFL C(20)-47 155 F
AR S Y.

3N bR 2T 28 2518 4 R AR S B SRS ) T g
H TR s 7 AR 7, Sl S TR
PSR IE BT R T A A b 4 €, R &R
PRV CA51) arn 398 BT G 0. e 670 128 7 B3 1< 67 120 ) I S i
BILABAL AR I AR EEAEY D, MK EN
B e I R T R AR IR N, TR A e AR
FEEGE IR E R B SE R AL N O 4 H T
Ak F, IL 3-0 T I0E L5IR T T RIafRER, &
b 307 L MRS (R I . NNy KIR TS B AR R K
PR 20-meso-r B4 51 125 F I R, H5e I A2 B A Ik Pk
FELTR -8 FEW) 5 5 6( 2). mIREH Tl A
TERC T ERER G, T S 3-IE it er 2 %18 H
Pk 4 1 i A S N AR 24T L. BSCKs C3)- LM HE Ak PR TN
S5, 20-meso- P [ SUARFIVRAR S N34 RS IR 56 ik
2.2 20-R4I%%-18 BERRIFAZTE

I EE SRR -2 FHERIE L N£1 5 35-18 el 4t Fa
R s N P I B R, AERRMEE AR , 3 EIR -
Wi B 5 5 22 B K B F IR . 2 AR B A A R
) PR L PR I 45 R e 48, mT AR Mo 21 48 25-18 (1)
FEARBRAIP. C(3)- LM FE P A2 I 15 DL PO R A e
IR HLEE, LAY 10 R4k LU S5 51 B O
T ANy EE 11, AR5 VE R JEAR ) FE DR R AR
P 3a-FAEEM—AN T, B E ST KGR
B 20-IRZ148 5518 WIS 12, Hubfaliy, H 2R RS AR bt
20-meso N7 FITRIE 7t Al LUK A% s B s i, 7
2 BRUCIR R AT T (1 (R INF, K 7 F A e B A 20-400 AT
FIHERIF sp® Bl b, Sh i 3R R i iR
Rl EVEEIRSYE v [ K))

H 2
H< N
HiCR k _ <
1 Cl +-H+ H3C \\NH '
R = CH,CH,CO,CHs - CIH >—N
HiCR
3
Bl 1 £0%%-18 HliES NBS Al NCS [P e il I

Figure 1 The selective electrophilic reactions of methyl purpurin-18 with NBS and NCS
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4
X=BrorCl
R = CH2CH2002CH3

N—OCH;

5 o0r6

B2 3-MEMRAELI S R-18 MRS NBS I NCS 1 B fb S
Figure 2 The halogenation of 3-pyrazolinyl methyl purpurin-18 with NBS and NCS

B3 20-1RZER-18 IR it P b R AR VR 5 B

Figure 3 The dehydrogenation and dehalogenation in the process for forming 20-bromopurpurin-18 ester
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