% 4”) {t« % DOI: 10.6023/cjoc201309023 ARIEX

ARTICLE

Chinese Journal of Organic Chemistry
ETXF S BB FERR N =INR6IVREFIRAK AT S X

T 8 HE Xy

(W REITNE R A A T2 B2 R IR 150025)

WE WL T LRI = B N 73248, DUIREE N -4 A 2 T N4 2 T AR L) 1a~1h 1R IRV
WP HIDE RN, KRRE T A =I5 IR I A S 7% LA 1a, 1b, 1d~ 1h £E H T 2 LL KDL&
P PR (SET) IR A G T = BR S05|WRFi JF ER Ik AL 54 2a, 2b, 2d~2h. JITH Fifb S S M3 AL RIS g
He T T 5

RBEE JeN; T RRE(SET), MK ARIR RGBSl A Ik

Synthesis of Tricyclic Isoindole Cyclic Peptide Based on
Photoinduced Single Electron Trasfer Reaction

Dong, Chao Tan, Guanghui Jin, Yingxue®
(College of Chemistry & Chemical Engineering, Harbin Normal University, Harbin 150025)

Abstract Exploratory photochemical studies on phthalimido-polypeptides 1a~1h in which phthalimides worked as light
absorbance acceptors and polypeptide served as electron donor centers have been conducted, leading to the development of
synthetic methodology to construct tricyclic isoindole cyclopeptide mimetics. It was found that irradiation on 1a, 1b, 1d~1h
in methanol led to efficient generation of tricyclic isoindole cyclic peptides 2a, 2b, 2d~2h, which may be through sequential
single electron transfer (SET) pathway. The structures of new compounds were determined by NMR and HRMS spectroscopy.
Keywords photoreaction; single electron transfer (SET); cyclic peptide; phthalimide; tricyclic isoindole cyclic peptide
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158.2 ‘C; '"H NMR (DMSO-dy) d: 1.27 (d, J=7.2 Hz,
CH3), 4.20~4.23 (m, 3H, CH, and CH), 7.85~7.92 (m,
4H, ArH), 8.55 (d, J=7.2 Hz, NH); >C NMR (DMSO-d;)
o 183, 30.6, 47.7, 1232, 131.7, 134.5, 165.7, 167.4,
173.7; HRMS (FAB) caled for C;3H;3N,0s [M '+ H]
277.0824, found 277.0823.

N-( LB H -2 ) A8 — BRI fZ(1b): m.p. 208.1~
210.7 'C; '"H NMR (DMSO-dg) d: 2.97~3.11 (m, 2H,
HSCH,), 4.39~4.91 (m, 3H, CH,CONHCHCO), 6.58~
6.75 (1H, NH), 7.72~7.79 (m, 2H, ArH), 7.87~7.92 (m,
2H, ArH), *C NMR (DMSO-d,) d: 38.9, 40.1, 51.6, 123.2,
131.7, 134.5, 166.2, 167.4, 171.5; HRMS (FAB) calcd for
C13H3N,058 (M +H) 309.0545, found 309.0549.

N-( LW H =€) 48 28 — 6 i (1e): m.p. 185~
187.3 “C; '"H NMR (DMSO-d) d: 3.01~3.07 (m, 1H,
CH,), 3.17~3.21 (m, 1H, CH,), 4.24 (s, 2H, CH,), 4.57~
4.51 (m, 1H, CHCOOH), 6.97 (t, J=8.0 Hz, 1H, ArH),
7.067 (t, J=8.0 Hz, 1H, ArH), 7.13 (d, J=2.4 Hz, 1H,
ArH), 7.33 (d, J=8.0 Hz, 1H, ArH), 7.52 (d, J=8.0 Hz,
ArH), 7.86~7.92 (m, 4H, ArH), 8.56 (d, J=8.0 Hz, NH),
10.87 (s, 1H, NH), 12.71 (b, 1H, COOH); “C NMR
(DMSO-dj) 0: 27.0, 53.2, 66.3, 109.5, 111.3, 118.1, 118.3,
120.1, 123.1, 123.3, 123.5, 127.2, 131.7, 134.5, 134.8,
136.0, 165.9, 167.4, 172.8; HRMS (FAB) calcd for
CH;N;05 [M" +H] 391.1168, found 391.1173.

N-(L B H =R )88 28 — F B A% (1d): m.p. 214~
216.6 'C; "H NMR (DMSO-d;) o: 3.88 (s, 2H, CH,), 4.5 (s,
2H, CH,), 4.53 (s, 2H, CH,), 7.19~7.39 (m, 5H, ArH),
7.84~7.89 (m, 4H, ArH); “C NMR (DMSO) ¢: 38.2,
46.9, 48.9, 122.3, 125.9, 126.8, 127.4, 130.6, 133.7, 135.5,
165.4, 166.5, 169.2; HRMS (FAB) calcd for CioH;¢N,Os
352.1059, found 352.1052.

N-( SR T =% ) 48 28 = F I 0 JiZ (e): mup.
139.3~142.9 °C; 'H NMR (DMSO-ds) J: 3.99 (m, 2H,
CH,COOH), 4.43 (m, 2H, CH,), 4.51 (m, 2H, CH,), 4.61
(s, 2H, CH,), 4.72 (m, 2H, CH,), 7.08~7.86 (m, 14H,
ArH); C NMR (DMSO-d;) J: 46.4, 47.2, 50.9, 51.4, 61.5,
123.5, 127.0, 127.7, 128.1, 128.6, 128.9, 129.1, 132.3,
133.9, 134.1, 135.3, 166.7, 167.8, 168.8, 170.0; HRMS
(FAB) calcd for CogHygN3;O¢ (M'+H) 500.1822, found
500.1830.

N-(ZWA T =R =R AR 2R — AL % (1): m.p.
120.6~123.8 C; 'H NMR (DMSO-d) J: 3.98~4.71 (m,
14H, all CH,), 7.08~7.39 (m, 15H, ArH), 7.88~7.95
(ds, 4H, ArH); C NMR (DMSO-d;) J: 46.1, 47.3, 48.4,

Chin. J. Org. Chem. 2014, 34, 578~583

49.5, 50.2, 60.2, 60.7, 123.3, 126.7, 126.7, 127.0, 127.2,
127.8, 127.9, 128.2,128.3, 131.7, 134.7, 136.3, 136.8,
137.1, 137.2, 166.5, 167.1, 168.3, 170.1, 171.2; HRMS
(FAB) calcd for C3:H3sN4O; (M +H) 647.2506, found
647.2511.

N-( & H =464 —H ) &8 2K — B i% (1g): mup.
241.2~244.1 °C; "H NMR (DMSO-dy) J: 0.84~0.89 (m,
12H, CH3), 1.92~2.08 (m, 2H, 2CH), 3.66~3.81 (m, 4H,
2CH, CH,), 4.34 (s, 2H, CH,), 7.84~7.92 (m, 4H, ArH),
8.18 (s, 1H, NH), 8.33 (s, 1H, NH); '°*C NMR (DMSO-d;)
5:17.9, 18.0, 19.1, 19.2, 30.5, 30.7, 40.2, 40.7, 57.4, 57.8,
123.2, 131.5, 134.6, 165.8, 167.3, 170.6, 171.0, 171.1;
HRMS (FAB) caled for CyHyN,0O, [M*+H] 461.2036,
found 461.2040.

N-( SRR BE -3- F R ) 418 2% — FF GV Ji% (1h): mup.
198.4~201.5 °C; "H NMR (CDCl;) 6: 1.59~1.75 (m, 2H,
CH,), 1.91~2.18 (m, 2H, CH,), 2.58~2.73 (m, 1H, CH,),
2.98~3.24 (m, 1H, CH,), 3.45~3.74 (m, 3H, CH,,CH),
4.51~4.76 (m, 2H, CH,), 7.73~7.87 (ds, 4H, ArH); "*C
NMR (DMSO-dy) d: 23.43, 26.5, 40.1, 40.2, 40.8, 43.7,
459, 123.1, 131.6, 134.3, 163.9, 167.5, 174.6; HRMS
(FAB) calcd for C1gH¢N,Os 316.1059, found 316.1052.
3.3 4BFE_EELRK 1a~1h B R

K5 0.02 mmol ()48 FEk (1)1 0.02 mmol () %(
FALDU T B4R T 100 mL CHACN-35% H,O JRA %
W BB R NARF, FREEE AN A 30 min J5, ERFE
R FOCI, 2 HTIRER SN, S N &5 o R IR 4
W, TR ARDCERATJZT 7 B Al A ). I NS AR
WA 1.

R1 AW RN

Table 1 Photoreaction of compound 1

© 2014 Chinese Chemical Society & SIOC, CAS

Compound Solvent Time/h  Product (yield)
la CH;CN-35% H,0 10 2a (35%)
1b CH;CN-35% H,0 10 2b (41%)
1c CH;CN-35% H,0 15 No reaction
1d CH;CN-35% H,0 10 2d (61%)
le CH;CN-35% H,0 10 2e (44%)
1f CH;CN-35% H,0 10 2f (56%)
1g CH;CN-35% H,0 10 2g (53%)
1h CH;CN-35% H,0 10 2h (51%)

— BRSO 28 H - Bk (2a): mup. 110.5~
113.4 C; 'H NMR (DMSO-dy) &: 2.45~2.47 (m, 3H,
CHs), 3.41~3.46 (m, 1H, CH), 3.75 (d, J=17.8 Hz, 1H,
CH,), 4.32 (d, J=17.8 Hz, 1H, CH,), 7.56~7.73 (m, 4H,
ArH): C NMR (DMSO-dg) &: 33.5 39.9, 55.1, 81.7,
121.3, 121.8, 128.9, 129.9, 131.4, 144.8, 162.3, 162.6;

http://sioc-journal.cn/ 581
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HRMS (FAB) caled for C,H;3N,05 [M"+H] 233.0926,
found 233.0931.

IR g R 2R T =2 BE —Ik(2b): mup. 173.5~
174.6 “C; '"H NMR (DMSO-dy) : 4.29 (s, 2H, HSCH,),
438 (d, J=8.8 Hz, 1H, CH), 4.72 (d, J=16.0 Hz, 1H,
CH), 6.72~6.82 (m, 1H, NH), 7.89~7.93 (m, 4H, ArH);
BC NMR (DMSO-dg) : 22.3, 29.1, 40.0, 96.0, 123.2,
123.4, 128.8,131.6, 134.6, 134.7, 164.3, 167.4; HRMS
(FAB) calcd for C,H, N,05S 264.0569, found 264.0576 .

IR WERR A H - ik(2d): mp. 92.2~93.4
‘C; '"H NMR (DMSO-dy) d: 3.11~3.36 (m, 2H, CH,),
3.71~3.88 (m, 2H, CH,), 4.41~4.73 (m, 2H, CH,), 6.87
(s, 1H, OH), 7.19~7.38 (m, 5H, ArH), 7.41~7.80 (m, 4H,
ArH); BC NMR (DMSO-d¢) 6: 40.1, 48.6, 53.4, 81.8,
121.5, 121.9, 126.1, 126.5, 127.4, 128.9, 130.0, 131.5,
135.6, 144.7, 162.6, 162.7(*5 CHR[61F7T).

= I R - - =k (2e): mp. 143~
145°C; '"H NMR (CDCLy) d: 2.53 (d, J=5.8 Hz, 1H, CH),
3.20 (d, J=6.5 Hz, 1H, CH,), (d, J=6.2 Hz, 1H, CH,),
3.82 (d, J=6.3 Hz, 1H, CH,), 430 (d, J=6.0 Hz, 1H,
CH,), 441 (d, J=6.0 Hz, 1H, CH,), 4.76 (d, J=6.3 Hz,
1H, CH,), 4.80 (d, J=6.8 Hz, 1H, CH,), 5.15 (d, J=6.0
Hz, 1H, CH,), 6.95~7.81 (m, 14H, ArH); “C NMR
(DMSO-dy) d: 40.6, 47.6, 50.0, 52.7, 89.5, 121.2, 122.3,
122.7, 125.3, 126.5, 126.6, 127.4, 128.4, 130.2, 130.3,
133.1, 135.2, 137.6, 147.8, 168.3, 169.1, 170.2(55 3CHR[6]
FHFF).

= B S 0] W I 5 2 H - - = P IR 26 mup.
155.7~158 °C; 'H NMR (CDCl;) ¢: 3.07 (dd, J=17, 17
Hz, 2H, CH,), 3.41 (dd, J=14.6, 14.6 Hz, 2H, CH,), 3.64
(d, J=14.6 Hz, 1H, CH,), 4.00 (dd, J=10.1, 10.1 Hz, 2H,
CH,), 4.52 (dd, J=17.6, 17.6 Hz, 2H, CH,), 5.10 (s, 2H,
CH,), 5.15 (d, J=14.4 Hz, 1H, CH,), 5.5 (d, J=14.6 Hz,
1H, CH,), 5.58 (d, J=14.4 Hz, 1H, CH,), 6.39~6.42 (m,
2H, ArH), 6.92 ~ 7.63 (m, 17H, ArH); “C NMR
(DMSO-dg) J: 38.6, 46.3, 47.8, 48.7, 49.8, 50.6, 90.1,
122.1, 123.6, 1259, 126.6, 127.7, 128.6, 128.8,
129.1,129.3, 129.4, 133.1, 1334.5, 135.5, 136.0, 147.2,
147.3, 166.0, 169.0, 169.1, 169.2( 5 SCHR[6]4H4F).

= IR S 0| s W O B CH - S - 45— DY Ik (2g): mup.
256.6~259.1 C; '"H NMR (DMSO-ds) d: 0.66 (dd, J=
6.4, 6.1 Hz, (CH;),CHCH), 0.87 (dd, J=6.6, 6.2 Hz,
(CH;),CHCH), 0.89 (d, J=6.4 Hz, 6H, (CH;),CHCH),
0.97 (d, J=6.8 Hz, 3H, (CH5),CHCH), 1.04 (d, /=6.8 Hz,
3H, (CH;),CHCH), 3.01 (d, J = 5.7 Hz, IH,
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(CH5),CHCH), 3.21 (d, J=5.9 Hz, 1H, (CH;),CHCH),
3.54 (b, 3H, NH), 3.69 (d, J=2.8 Hz, 1H, CH,), 3.73 (d, J
=2.8 Hz, 1H, CH,), 4.32 (d, J=17.6 Hz, CH,), 4.43 (d, J
=17.6 Hz, 1H, CH,), 7.49~7.73 (m, 4H, ArH); *C NMR
(DMSO-d) 6: 19.7, 19.8, 20.0, 28.8, 41.8, 49.0, 61.8, 63.8,
88.35, 122.9, 123.6, 130.0, 130.7, 133.0, 147.5, 167.5,
170.4, 172.3, 173.4; HRMS (FAB) calcd for CpHsN,Os
416.2060, found 416.2066.

= B S 0] W ] 9 2 H - UR BE R —JIK (2h): mup.
229.3~230.8 C; 'H NMR (DMSO-d) d: 1.16~1.24 (m,
1H, CH,), 1.31~1.37 (m, 1H, CH,), 1.45~1.57 (m, 1H,
CH), 2.54~2.59 (m, 1H, CH,), 2.89~2.99 (m, 1H, CH,),
3.17~3.20 (m, 2H, CH,), 3.76~3.84 (m, 1H, CH,),
4.00~4.09 (m, 1H, CH,), 44.18 (d, J=15.2 Hz, 1H, CH,),
6.63 (s, 1H, OH), 7.50~7.65 (m, 4H, ArH); *C NMR
(DMSO-dy) d: 18.8, 19.5, 38.3, 41.2, 42.0, 43.3, 89.8,
122.0, 122.5, 129.3, 130.6, 132.5, 146.1, 165.5, 171.7,
HRMS (FAB) calcd for CisHi¢N,O3; 272.2991, found
272.2986.
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