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Chemical Reaction of Purpurin-18 Imide and Synthesis of Chlorins
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Abstract Purpurin-18 imide methyl ester was used as a starting material, and its chemical reactions, including the electro-
philic addition and 1,3-polar cycloaddition on the vinyl group at 3-position, the electrophilic substitution at 20-meso-position,
the allomerization of C(12)-methyl group and nucleophilic substitution, were carried out making use of the chemical reactivi-
ties on the chlorin macrocycle. The different chemical structures and substituent groups were established and introduced at
C(3)-, C(12)- and C(20)-meso-potation on the periphery of purpurin-18 imide. The synthesis of 11 unreported chlorins related
to chlorophyll was accomplished and their chemical structures were characterized by UV, 'H NMR, IR spectra and elemental

analysis. The possible mechanisms about corresponding reactions were tentatively proposed.
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LI ER-18 IR AR T G, B T O A R %
R R R AT HE LA, £ BRI 07 Bt R Ak g
9755 A IR L 3 S A A S AR 2 S R B I, A2
Wy K IR AN R B 51 30t 5Pl vy G 11 5508+ 2 7 1K 2R
REEH, SET 11 AR WA W B AT 4% 5-18 —FET
Fch I — N AT A ) B K

WA N-FIAR R 502518 BRI i) Ml 2h i K,
MRS AR~ 20-07 102 B AR, DL NSRS
TR e by SRS SLREAT Sk S N, B T 745 21 Ty
11 20-R7 AT H0(2, 29%) LAAE, 4 9% 2% (117 R 43 B
AN -t =4 3 A1 4. e B LB 1E R,
ARy 1 USRI/ R AV R R R A R
N, FL 12-4 B A3 ) AR A S R I S R R A, A

26% 1 17% 77 0 A3 3] 12- R 4T 48 2518 k0
2 (5)FN 12-FF L4148 35-18 RV fi(6). &5 NCS

X 20-17 (R MR SR B Z e bR, 22k Anb iy
5 1EERIR/ I AL SR G TP AT 2007 AR N, &Y
FLL 46%I0 77 R AF B 5 —[1) 20-(7 AR LK E-18
BENV (7). SR 6 55 L IRIEF 4R v 77 R g
12- 215 F AR R 20 5 25 -18- R iK(8), TETdMESE T,
HH RO OERAT SIS, 45 5 25 H 38% (1)
12-47 2-F I A T QIR LI 5218 W fix
(9) (Scheme 1).

5 A S R AR — R, 4T R-18 S B
Jl 1 1) 347 L2t 55 13- BB ARRE M A Hh A A 1,318
IR Y. FERRE 4, % AR A EE )5 5 NBS B

TE R IS B S50 A W 14T 1 34BN sl s v,
FRE] 46%I1) C(3)-MEmknbk S AR 2028 2518 kW fi
(10), [AIIF 43 B H 3%01) 3- IR ARAT S8 55 -18 It fiz
(A1), ELREURL 1 5 AR B AR R sk s R, LA
S4%IR1 7= Z6 A2 B C(3)-MEk bR S TCA P A A A8 o ™= 4
12, {6 KTkt S AR AR, LT
HERS 3-FA P LT 48 -18 LV 12 (13) (Scheme 2).
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AT AN BRIE I IR CUBE W i 25 M 2 T 404K % -18
TRV R AR, SR XA I (m A n 1) 5 18-5 0
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A2 S SR TR 5 — 5T, 7S TGN R HR AN R T
NI EUR FHCRE sp” 2L, I A5 Kt
SFHOPIHL. WP IR A AR 18 RIS, Bt 22-
PEES TR 14-RL 055 F TG A T B AN IR AE N 1) 5
3=-22 WM n-ARRAb PR AR BRI ). BT
WL IR, AMUAE C-D s[4 & 7 DUtk K
WO TSR IR, AMEEAT 130 F0 15 A m i Bl
PER AL RSV T I HL R 10 v fir 25 1, DRI 6 LAk 2 P 5
FEA T I R R .

6 R = CH,OH
Reagents and conditions: (a) NCS/THF/MeOH; (b) LiOH/O,/THF/MeOH; (c) HCI/H,0,/MeOH; (d) Ac,O; () NaOMe/MeOH

Scheme 1
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Reagents and conditions: (a) NBS/NEt;/p-CH3CgH4CH=NOH; (b) CH,N,/CH,Cl,; (c) PhOPh/1 8%0C

Scheme 2
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Bl 1 N-HAIEA 5518 () 7 B AU S5 4
Figure 1 The aromatic aza-annulene structures of N-methoxyl-purpurin-18 imid (1)

FNIC BRI B RS REL sp® 28R IE s IR B ok &5
P RILE IR, R A S E TR L
FEMHAT IO, (H N-REELT R ER-18 B G HIHE R 7 5
b 55 G e A B AR R T o R AR S 13" R
15" 5 T3 RS 1 ) A48 DU 4y, B sp? 2Rtk U
T p-iiE AR R 13" 8 15 R T p-#iE i
- TR o5, A5 R R L 5 15 B0 L (1 45+ M 4B,
DAL 1T ) AR b 5 3 5 e R A S IR N, 5 — T
1, Wi 13" 1S m S R SRR T AR pp
SEHE, ) PR kb S e R 222 BRI m-fR R (1b) Y.
GHA RIS A

BRI ER-18 % 3 Al 4 450 EAHZE L,
1 13247 32 P REAR 5 (0 Bk m] L6 I (Qy) B S5 1 i 2
W 10 nm, {EALEY) 4 AMEIRI S 4a T, 13247 03k
SRR sp® 24k, BB US55 A0 A e vl A
AR A, DRI p-hae b e v Ak
PR R nAR R30I Qy WA R LAE 714 nm
b, AEFE AL SNy 3 I AMEIR 3a I R AT
A, DR R AR T DAL 2% 13207 1) N—O B Jie %,
T AT BN A B R % 3b; sk 4R T
PAsp® TRk, T BE 5 KRR KR p-n e AR
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PEHERS, MIMAE 20-17 J& BB B T8 (1 2= (B 4RE, BT LA,
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20-meso-{7 1 5 NEFEAE S M AN K, AR B (177 5 45
BT A

L5 2047 125 HL R TS A B, AN ER IR LT AK
NfE T 3L LIRS L3RRI R I Re ), 405
F-18 R 1 5 EAE T b AR I 1,3-1
RRER IR S N, 357 Ll £ T B I 2 g 100 4 I B SR 745 2%
S, OV PR R AL BT L AR YE T L T LB P,
BB A4 5 216 A A A () B 0 s S 2 5 43— 118 245 ) 5 A
HL 20N 0%, o oy A B AR S U I e i e
B[P DX S REE. VR A SR BARAA ) C(3)- Ltk 4L
BF-18 IR 5 A M R AR A R AE (LA
1 BAARR R A X 350), AMEEER O I e 45 el oK
INEEEEXS SRS A A, A1 3a-fk s 7 A
(1 PR 5 T AR A, AE A 13- (AR A (R A AL K S,
T TREIE R MEE, #3SIEE TS 3a-
BBy AR, 5 A 2R AT 13- Nk
ST B A () DX R P —HF, FEER A RV AN A 3
R ER I ) 10(E] 2).
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Figure 2 The 1,3-dipolar cycloaddition of N-methoxyl-
purpurin-18 imide 1 with benzonitrile oxide
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Figure 3 The allomerization reaction of N-methoxylpurpurin-
18 imid 1
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TAHBMYINELL.
3 ZLEES
3.1 UEHIKF

TG T Perkin-Elmer 2400 % 7G5/ M A 5E
IR J Perkin-Elmer 1730 ZYZT 40435656 B 52 (K Br
JEF); UV-Vis [l UV-160A FILAM 3566 B T 5 ;
'H NMR JH§ Brucker ARX-300 %S4 A3 &,
WK A TMS. i -G R 23 B 2l sl fb 24l N-FRAR
LT 58 3-18 FG 1 $4SCHR[10] 1 4%
3.2 N-BEE-20-RLAXKZ-18-"EtFE(2). N-
REE-3-(1-BRE 28 Z2HE)IEE-18-ZB TR ES(3)
FN-FE-3-(1-BRE- 2R CHE)IEE-18- "B T iz R fig
(A&

14 258 mg N-FA LA 48 32-18 HIiE 1 (0.424 mmol)
WET 20 mL —&HEerh, WS T 10 mL FEER
100 mg N-ZUAT W0 fi, =i s, TLC Al s p gk
FE, SN2 h & A RNARZR I 30 mL /K, 73 HAT Bl
2, KEH & HEEATNR0 mLX3), &IFAHZ, K
Uk, TOKBRRBA T 1, ZKBREH, FRVERENREE T
SRR VONER) - VCR)=1 : 10], 27113 80 mg i
S0 [ [ 44 2 (0.124 mmol, 29%), 6 mg F 44 [ [F 14 3
(0.038 mmol, 9%)F1 6 mg Lk (1) [E 44 4 (0.009 mmol,
2%).

2: m.p. 213~216 C; UV-vis (CHCl3) Anax (e,
Lemol 'scm™'): 368 (7.38X10%), 420 (11.9X10%), 496
(5.83X10%, 564 (3.57X10%, 662 (2.74X10%, 718
(8.57X10% nm; 'H NMR (400 MHz, CDCl;) 4:
—0.57 (brs, 1H, NH), —0.32 (br s, 1H, NH), 1.65 (t, J=
7.6 Hz, 3H, 8-CHs), 1.51 (d, J=7.0 Hz, 3H, 18-CHj),
1.96~2.08, 2.32~2.39, 2.53~2.61, 2.79~2.88 (each m,
all 4H, 17a+17b-H), 3.14, 3.48, 3.58, 3.80, 4.34 (each s,
each 3H, CH;+OCH,), 3.61 (q, J=7.6 Hz, 2H, 8a-H),
478 (q, J=7.0 Hz, 1H, 18-H), 5.26 (dd, J=9.1, 2.6 Hz,
1H, 17-H), 6.11 (dd, J=17.8, 1.3 Hz, 1H, trans-3b-H),
6.24 (dd, J=11.5, 1.3 Hz, 1H, cis-3b-H), 7.80 (dd, J=
17.8, 11.5 Hz, 1H, 3a-H), 9.53, 9.45 (each s, each 1H,
meso-H); IR (KBr) v: 3463 (N—H), 2966, 2929 (C—H),
1741~1697 (C=0), 1616 (C=C), 1517 (chlorin skele-
ton), 1456, 1361, 1228, 1101, 910 cm '; MS m/z: 643.2
(M+2)". Anal. calcd for C3sH3CINsOs: C 65.46, H 5.65,
N 10.91; found C 65.58, H 5.39, N 11.03.

3: m.p. 227~230 ‘C; UV-vis (CHCI3) Apax (&, Le
mol 'ecm™"): 362 (5.32X10%, 410 (1.21X10%), 506
(8.95X10%), 542 (2.82X10%, 642 (1.12X10%, 698
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(6.6X10% nm; 'H NMR (400 MHz, CDCl;) §: —0.78
(—0.65) (br s, 1H, NH), —0.48 (—0.36) (br s, 1H, NH),
1.59 (t, J=7.6 Hz, 3H, 8-CHs), 1.71 (1.64) (d, J=7.3 Hz,
3H, 18-CHj), 2.05~2.17, 2.30~2.40, 2.44~2.57, 2.73~
2.85 (each m, all 4H, 17a+17b-H), 3.17 (3.19), 3.39
(3.37), 3.55 (3.58), 3.63 (3.68) (each s, each 3H, CH;+
OCHa), 3.58 (q, J=7.6 Hz, 2H, 8a-H), 4.21 (d, J=9.9 Hz,
1H, 3b-H), 4.26 (4.22) (q, J=7.4 Hz, 1H, 18-H), 4.44 (t,
J=9.9 Hz, 1H, 3b-H), 5.11 (4.96) (d, /=8.6 Hz, IH,
17-H), 6.31 (6.30) (t, J=8.2 Hz, 1H, 3a-H), 8.48 (8.42),
9.15 (9.19), 9.61 (9.66) (each s, each 1H, meso-H); IR
(KBr) v: 3452 (N—H), 2964, 2925 (C—H), 1731~1693
(C=0), 1622(C=C), 1550 (chlorin skeleton), 1502, 1446,
1379, 1224, 1170, 989 cm '; MS m/z: 661.1 (M+2)".
Anal. caled for C3sH3CINsOq: C 63.68, H 5.80, N 10.61;
found C 63.78, H 5.99, N 10.68.

4: m.p. 258~281 ‘C; UV-vis (CHCL) Amex (&, Lo
mol 'eem™"): 366 (3.94X10%), 416 (9.87X10%), 486
(1.80X10%), 508 (5.29X10%), 546 (1.50X10%), 706
(3.99X10% nm; 'H NMR (400 MHz, CDCl;) 6: —0.37
(br s, 1H, NH), —0.28 (br s, 1H, NH), 1.62 (1.61) (t, J=
7.6 Hz, 3H, 8-CH,), 1.71 (1.69) (d, J=7.4 Hz, 3H,
18-CHs), 2.34~2.46, 2.69~2.77, 3.11~3.16 (each m, all
4H, 17a+17b-H), 3.18, 3.38, 3.61 (3.62), 3.65 (3.68) (each
s, each 3H, CH;+OCH;), 3.59 (q, J=7.6 Hz, 2H, 8a-H),
4.08 (4.06) (q, J=7.4 Hz, 1H, 18-H), 4.29 (t, J=4.2 Hz,
1H, 3b-H), 4.33 (t, J=9.2 Hz, 1H, 3b-H), 5.10 (5.08) (d,
J=8.6 Hz, 1H, 17-H), 6.31 (dt, J=9.2, 4.2 Hz, 3a-H), 8.55
(8.54), 9.41 (9.43), 9.70 (9.69) (each s, each 1H, meso-H);
IR (KBr) v: 3434 (N—H), 2958, 2925, 2860 (C—H),
1739~1704 (C=0), 1612 (C=C), 1550 (chlorin skele-
ton), 1463, 1369, 1228, 1170, 997 cm '. Anal. calcd for
C34H36CIN5Oq: C 63.20, H 5.62, N 10.94; found C 63.08,
H 5.49, N 10.90.

3.3 N-BEE-12-FEE-12-KXRRTELE-18-"BT
FRERER(5)F0 N-FR R - 12- 12 R E-12- K BT 5 R-18-
Z BT AR FRER(6)BI A X

7 35 mL S e R 380 mg N-FASELT 5 &R
18 FEE A HHE 1 (0.625 mmol), BN S AL HE FH K
I (0.4 g LIOH-+5 mL /K, 0 20 mL FEE), =ik4k
PR RIZIEHRE 4 h, HIBSRKS IR PH EZh 6, A
25 mL &% 100 mL KA, 2 HE WG —
AR50 mL X 3), G IFANUAH, HAKEERR M,
TGRS T-1, A, F & e AL, 78
FHUK R A AR S W TR BE G0, s B v 77, e 4
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MR

WAL AR 2T 2 B TVEM SR VORER) @ V(R)=1 ! 10],
53543 2] 101 mg £1 4 44 5 (0.163 mmol, 26%)F1 66 mg
LG E A 6 (0.106 mmol, 17%).

5: m.p. 234~237 °C; UV-vis (CH,Cly) Anax (g, Le
mol 'eecm™"): 379 (7.91X10%), 423 (11.30X10%, 585
(3.05X10%, 659 (2.71X10%, 715 (4.97X10* nm; 'H
NMR (400 MHz, CDCl;) 6: —0.06 (br s, 1H, NH), 0.80
(br s, 1H, NH), 1.60 (t, J=7.6 Hz, 3H, 8-CH3), 1.67 (d,
J=7.3 Hz, 3H, 18-CH;), 1.85~1.95, 2.36~2.45, 2.48~
2.58,2.76~2.86 (each m, all 4H, 17a+17b-H), 2.97, 3.22,
3.62, 4.35 (each s, each 3H, CH;+OCH;), 3.49 (q, J=7.6
Hz, 2H, 8a-H), 4.18 (q, J=7.4 Hz, 1H, 18-H), 5.07 (d, J=
9.1 Hz, 1H, 17-H), 6.16 (d, J=11.5 Hz, 1H, cis-3b-H),
6.22 (d, J=17.8 Hz, 1H, trans-3b-H), 7.68 (dd, 1H, J=
17.8, 11.5 Hz, 3a-H), 8.16, 8.79, 10.21 (each s, each 1H,
meso-H), 11.78 (s, 1H, CHO); IR (KBr) v: 3458 (N—H),
2960, 2927 (C—H), 1637—1693 (C=0), 1620 (C=C)
1552 (chlorin skeleton), 1502, 1458, 1367, 1224, 1166,
1116, 991 cm™'; MS m/z: 622.6 (M+H)"; Anal. calcd for
C35H3sNsOg: C 67.62, H 5.67, N 11.27; found C 67.78, H
5.49, N 11.30.

6: m.p. 247~250 C; UV-vis (CH,CLy) Amay (€, Le
mol 'eem™"): 367 (6.78X10%), 419 (11.9X10%), 556
(2.98X10%, 651 (1.19X10%, 708 (4.40X10* nm; 'H
NMR (400 MHz, CDCl;) 6: —0.02 (br s, 1H, NH), 0.65
(br s, 1H, NH), 1.63 (t, J=7.6 Hz, 3H, 8-CH3), 1.71 (d,
J=7.3 Hz, 3H, 18-CH;), 1.88~1.99, 2.38~2.54, 2.75~
2.85 (each m, all 4H, 17a-+17b-H), 3.09, 3.28, 3.59, 4.38
(each s, each 3H, CH;+OCHs3), 3.57 (q, J=7.6 Hz, 2H,
8a-H), 4.30 (q, J=7.3 Hz, 1H, 18-H), 5.19 (d, J=7.3 Hz,
1H, 17-H), 5.78 (br s, 1H, 12-OH), 6.03 (d, J=15.2 Hz,
1H, 12a-H), 6.07 (d, J=15.2 Hz, 1H, 12a-H), 6.17 (d, J=
11.5 Hz, 1H, cis-3b-H), 627 (d, J=17.8 Hz, IH,
trans-3b-H), 7.81 (dd, J=17.8, 11.5 Hz, 1H, 3a-H), 8.42,
9.16, 9.47 (each s, each 1H, meso-H); IR(KBr) v: 3458
(N—H), 2956, 2925 (C—H), 1737~1697 (C=0), 1627
(C=C), 1562 (chlorin skeleton), 1465, 1373, 1228, 1179,
1033, 991 cm ™ '; MS m/z: 624.7 (M+H)". Anal. calcd for
C3sH37NsOq: C 67.40, H 5.98, N 11.23; found C 667.33, H
6.09, N 11.07.

3.4 N-BFHE-12-FELE-20-5-12- 50T %E 18-
B pR ERER(7) RIS Y

215 mg AW 5 (0.346 mmol)¥& T~ 300 mL HIfiE
TIAH 20 mL 3584 E(3%)F1 300 mL ££#2(0.5 mol/L)
T2 BT A, 80 “CMIAL I Y. 30 min, [1] J WA F
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TN 100 mL 7K A1 150 mL & ke, A HLUZ, KA
FH SR A B(50 mLX3), &IEANIAH, KL,
T, URBR 250, R A JE BT 43 2 (R
F: VONER) © V(#)=1:10], 155 104 mg K520 (0[5 1A
) 7 (0.159 mmol), F5H 46 %. m.p. 241~244 C;
UV-vis (CHCL3) Amax (g, Lemol 'ecm™"): 379 (6.92 X 10%,
423 (9.89X10%, 585 (2.67X10%), 659 (2.37X10%, 715
(4.35X10% nm; "H NMR (CDCl5) 6: 0.82 (br s, 1H, NH),
1.08 (br s, 1H, NH), 1.52 (d, J=7.0 Hz, 3H, 18-CHj3), 1.60
(t, J=7.6 Hz, 3H, 8-CHj), 1.89~2.02, 2.25~2.37, 2.52~
2.63,2.77~2.87 (each m, all 4H, 17a+17b-H), 2.99, 3.39,
3.60, 4.38 (each s, each 3H, CH;+OCH,), 3.51 (q, J=17.6
Hz, 2H, 8a-H), 4.68 (q, J=7.0 Hz, 1H, 18-H), 5.12 (dd,
J=9.2, 2.8 Hz, 1H, 17-H), 6.10 (dd, J=17.8, 1.4 Hz, 1H,
trans-3b-H), 6.25 (dd, J=11.5, 1.4 Hz, 1H, cis-3b-H), 7.65
(dd, J=17.8, 11.5 Hz, 1H, 3a-H), 8.90, 10.22 (each s, each
1H, meso-H), 11.78 (s, 1H, CHO); IR (KBr) v: 3450 (N—
H), 2962, 2927 (C—H), 1741~1700 (C=0), 1616 (C=
C) 1554 (chlorin skeleton), 1451, 1380, 1226, 1072, 919
cm s MS m/z: 657.4 (M+2)". Anal. caled for CssH34Cl-
N;5Oq: C 64.07, H 5.22, N 10.67; found C 64.23, H 5.06, N
10.50.
35 N-BEE-12-ZEHMAERE-12-KRHELTEE 18
i pR ER R (8)AY & Y

#4107 mg tLA5) 6 (0.172 mmol) % T 10 mL &
FRET, SULERE RN, 24 h, PRI AE A, R4
SREAE E Moy BB VAR @ v(oR)=1 : 10],
951 83 mg KON =4 8 (0.124 mmol), 7#F 72%. m.p.
211~214 “C; UV-vis (CH,Cly) Ay (¢, Lemol 'ecm™):
367 (6.35X10%, 418 (1.27X10°), 554 (2.92X10%,
649(1.02X 10%, 707 (5.08 X 10*) nm; '"H NMR (400 MHz,
CDCly) 0: 0.45 (br s, 1H, NH), 0.65 (br s, 1H, NH), 1.64 (t,
J=6.7 Hz, 3H, 8-CH3), 1.74 (d, J=6.4 Hz, 3H, 18-CHj;),
1.90~2.00, 2.48~2.54, 2.62~2.85 (each m, all 4H,
17a+17b-H), 3.09, 3.29, 3.76, 3.59, 4.40 (each s, each 3H,
CH;+OCHj;), 3.58 (q, J=6.7 Hz, 2H, 8a-H), 4.32 (q, J=
6.8 Hz, 1H, 18-H), 5.23 (d, J=8.5 Hz, 1H, 17-H), 5.30 (s,
1H, 12a-H), 6.15 (s, 1H, 12a-H), 6.16 (d, J=11.9 Hz,
cis-3b-H), 6.27 (d, J=17.7 Hz, 1H, trans-3b-H), 7.82 (dd,
J=17.7, 11.9 Hz, 1H, 3a-H), 8.45, 9.18, 9.94 (each s, ecach
1H, meso-H); IR (KBr) v: 3423 (N—H), 2927, 2860
(C—H), 1739~1704 (C=0), 1612 (C=C), 1556 (chlorin
skeleton), 1453, 1373, 1259, 1176, 1066, 985 cm™'; MS
mlz: 666.3 (M—|—H)+. Anal. calcd for C3;H39NsO7: C 66.75,
H 5.90, N 10.52; found C 66.80, H 5.89, N 10.39.
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36 N-BEE-12-2-CERBME-FTE)12-LHE
Y15F-18 Z B BR R ES (9) I & X

# 112 mg tbAY) 8 (0.168 mmoL) I F F 4N F
W (4.6 mg 42N+ 1 mL FIEE), FEANA 0.5 mL (¥
RO OHE, EWPFERN S5 h, A 25 mL & FHifl
25 mL K42, AN, KEH &R EAI(1S
mLX2), HIFEHAH, FICKMBRM 55 W46, TR
WAL AT Z AT o0 B (DR VR @ V(R)=1 1 10],
3 46 mg FAAE{A 9 (0.064 mmol), P73 K 38%. m.p.
230~233 C; UV-vis (CHCL3) Apax (¢, Lemol 'ecm™"): 365
(7.68X10%, 419 (1.20X10%), 557 (2.64X10%, 649
(3.60X 10%), 708 (4.32X10* nm; 'H NMR (400 MHz,
CDCl;) 6: 0.61 (br s, 1H, NH), 0.85 (br s, 1H, NH), 1.62 (t,
J=17.8 Hz, 3H, 12-OCH,CHj3), 1.66 (1.68) (t, J=7.6 Hz,
3H, 8a-CHj), 1.71 (d, J=7.2 Hz, 18-CHj), 1.90~1.94,
2.37~2.56, 2.77~2.86 (each m, all 4H, 17a-+17b-H),
3.08, 3.28, 3.59 (3.60), 4.37 (each s, each 3H, CH;+
OCHa), 3.61 (q, J=7.6 Hz, 2H, 8a-H), 4.31~4.37 (m, 1H,
18-H), 4.31 (q, J=7.8 Hz, 2H, 12-OCH,), 4.59~4.66 (m,
1H, 12b-H), 4.80~4.88 (m, 1H, 12a-H), 4.90~4.95 (m,
1H, 12a-H), 5.18~5.22 (m, 1H, 17-H), 6.17 (dd, J=11.6,
1.0 Hz, 1H, cis-3b-H), 6.26 (dd, J=17.9, 1.0 Hz, 1H,
trans-3b-H), 7.80 (dd, J=17.9, 11.6 Hz, 1H, 3a-H), 8.42,
9.14, 9.47 (each s, each 1H, meso-H); IR (KBr) v: 3448
(N—H), 2923, 2854 (C—H), 1737~1703 (C=0), 1623
(C=C), 1504 (chlorin skeleton), 1465, 1384, 1226, 1166,
1037 cm™ 'y MS m/z: 719.3 (M+H)". Anal. caled for
C4H4, NgO7: C 66.84, H 5.89, N 11.69; found C 67.00, H
5.96,N 11.85
3.7 N-BEHEHE-3-[5'RS)-F-MEEE-4S5-—SRIE
WE)-3-K T HELTEE-18 Z BT AR R ES(10)F0 N-FR
SE-3-BHEE-3-ECHELIER-18 B iR HES(11)
BIE B

7t 2 mL =&, I 120 mg NBS (0.680
mmol), —XPEMA 106 mg (0.700 mmol)f F F 4% F i
5, #4620 min J5 45N, FEIDIAERT 436 mg L
A1 (0.717 mmol), FrLSERERG, B 1 mL
TR B 72 mg = ZM%(0.717 mmol)/E 15 min i
NN, ZARY, WA 24 h, AL
KAy)z, AU R K BE IR, KB BR AN T4, I3k
FEeas, TP RERAT AT 3 B [BE R V()
VER)=1:10], 2135 245 mg ZI A 10 (0330
mmol, 46%) 1 13 mg £L (A 44 11 (0.022 mmol, 3%).

10: m.p. 218~221 C; UV-vis (CHCL) Anwx (s,
Lemol 'ecm™'): 367 (4.41X10%, 417(1.16X10%), 508
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(5.80x10%), 547 (1.97x10%, 707 (1.07X10°) nm; 'H
NMR (400 MHz. CDCls) 6: —0.02 (br s, 1H, NH), 0.85
(br s, 1H, NH), 1.58 (t, J=7.6 Hz, 3H, 8-CH3), 1.73 (1.72)
(d, J=7.2 Hz, 3H, 18-CH;), 1.90~1.99, 2.41~2.56,
2.77~2.86 (each m, all 4H, 17a+ 17b-H), 2.88, 3.73
(3.74), 2.94 (2.95), 3.34, 3.58, 4.37 (cach s, each 3H,
CH;+0CHs3), 3.52 (q, J=7.6 Hz, 2H, 8a-H), 3.92 (dd, J=
17.0, 11.8 Hz, 1H, 3b-H), 4.26 (dd, J=17.0, 11.8 Hz, 1H,
3b-H), 4.36 (q, J=7.4 Hz, 1H, 18-H), 5.28 (d, J=8.2 Hz,
1H, 17-H), 6.97 (6.98) (dt, J=11.8, 2.0 Hz, 1H, 3a-H) 7.01
(d, J=8.6 Hz, 2H, PhH), 7.82 (d, J=8.6 Hz, 2H, PhH),
8.55, 9.35, 9.47 (9.45) (each s, each 1H, meso-H); IR
(KBr) v: 3444 (N—H), 2925, 2850 (C—H), 1739~1672
(C=0), 1608 (C=C) 1550 (chlorin skeleton), 1461, 1259,
1189, 1080, 979 cm™'; MS m/z: 741.7 (M+H)". Anal.
caled for C43sHuuNgOg: C 69.71, H 5.99, N 11.34; found C
69.80, H 6.01, N 11.20.

11: m.p. 226~229 ‘C; UV-vis(CHCl3) Amax (g, Le
mol ~'eem ™ 1): 377 (4.57X10%, 423 (6.65X10%), 491
(7.30X10%, 521 (4.30X10%, 562 (2.03X10%, 675
(6.30X10%), 724 (4.54%10* nm; 'H NMR (400 MHz,
CDCLy) 8: —0.16 (br s, 1H, NH), 0.02 (br s, 1H, NH),
1.68 (t, J=7.7 Hz, 3H, 8-CH;), 1.75 (d, J=7.4 Hz, 3H,
18-CH;), 1.91~2.00, 2.41~2.57, 2.79~2.87 (each m, all
4H, 17a+17b-H), 3.22, 3.58, 3.68, 3.86, 4.38 (each s, each
3H, CH;+OCH,), 3.67 (q, J=7.7 Hz, 2H, 8a-H), 4.40 (q,
J=17.3 Hz, 1H, 18-H), 5.31 (dd, J=9.5, 2.4 Hz, 1H, 17-H),
8.72, 9.65, 10.15 (each s, each 1H, meso-H), 11.39 (s, 1H,
CHO); IR (KBr) v: 3427 (N—H), 2925, 2862 (C—H),
1722~1696 (C=0), 1602 (C=C), 1541 (chlorin skele-
ton), 1502, 1452, 1265, 1068, 987 cm™'; MS m/z: 610.3
(M+H)". Anal. caled for C34H35NsOq: C 66.98, H 5.79, N
11.49; found C 67.09, H 5.88, N 11.60.

3.8 N-BHEE-3-[3'(R,S)-(1-MLmemtK))-3- K Z HE LT
£F 18 Iz EREE(12)BIE K

189 mg N-FAILLI K #-18 FEWAZFES 1 (0.311
mmol) % fi# T 25 mL S LEH, I 40 mL A b
RS, =i R E RNV 10 h 5, BRI 10
mL 4P, DIATHEE AT R V. B S e
K% 30 mL AHL, KEEAHIAHGO mLX2), AHLZHTE
IKUR R T4, D4, BT A9 3 ) e IR AT )2 4T 43
BRI VCR W) © (SR CER) =1 1], 193] 109
mg L2104 [ 4K 12 (0.168 mmol), %K 54 %. HHTHL
P 55 SCHR[13]— 2K
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39 N-HEE-I-NAHE-I-ECHELEEZ-18 BT
BREREE(13)RIE X

130 mg L&) 12 (0.200 mmol)i%E T 30 mL — 2k
i, T 180 CIMyBHEEE Y. 20 min, JIA 100 mL IF
LeroRE, ok UERR 2 ORHE, BRIV AE LA S
Y T ARTR A, AR AR R AT Ay B LVE MR V(A
fif) : LR ZTE)=2 © 1], 4 121 mg HLAAFE 13
(0.194 mmol), F=%K 97%. m.p. 199~202 C; UV-vis
(CHCL3) Amax (g, Lemol 'scm™'): 418 (9.85X10%), 480
(2.96X10%), 510 (4.93X10%), 546 (1.68X10%), 642
(5.91X10%, 698 (3.74X10* nm; 'H NMR (CDCLy) o:
0.07 (br s, 1H, NH), 0.27 (br s, 1H, NH), 1.27~1.31 (m,
2H, 3b-H), 1.54~1.59 (m, 2H, 3b-H), 1.65 (t, J=7.7 Hz,
3H, 8a-CH;), 1.71 (d, J=7.4 Hz, 3H, 18-CH;), 1.90~
1.98, 2.41~2.51, 2.68~2.82 (each m, all 4H, 17a+
17b-H), 3.62 (q, J=7.7 Hz, 2H, 8a-CH,), 3.15, 3.29, 3.57,
3.78, 4.36 (each s, each 3H, CH;+OCH;), 431 (dd, J=
9.3, 5.5 Hz, 1H, 18-H), 5.25 (d, J=9.3 Hz, 1H, 17-H),
8.43, 9.46, 9.51 (each s, each 1H, 10-H); IR (KBr) v: 3452
(N—H), 2964, 2927 (C—H), 1739~1695 (C=0), 1627
(C=C) 1539 (chlorin skeleton), 1463, 1313, 1240, 1184,
1062, 997 cm™'; MS m/z: 622.3 (M+H)". Anal. calcd for
C36H3oN505: C 69.55, H 6.32, N 11.26; found C 69.67, H
6.49, N 12.40.
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