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Some new developments of photochemical one-electron transfer reactions are described, and reaction mechanisms
are discussed. Application of catalytic photoelectron transfer (photo-cleavage of sulfonamide) to the total synthesis of
(—)-cannabisativine is also reported. In order to develop new synthetic methodology, conformational analysis of mac-
rolide seco-acid is presented, and the design and application of seco-acids to the first total synthesis of lankanolide is also

disclosed.
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Scheme 3. Photochemical Detosylation of Tetrahydroisoquinoline Derivative
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Table 1. Diastereo-face Selectivity of Chiral Dienes

Diene Dienophile Yield (%) Ratio (1k/ul) Ref.
27a 28a 70 2.4/1 a
27b 28a 68 1.8/1 a
27a 28b 56 1.8/1 a
27¢ 29 1/2 b
27d 30 97 1/2.8 c
27d 31 71.5 1/2.7 c
27a 24 60 0/1 (exclusively ul) a
27a 18a 63 0/1 a
27a 18b 83 0/1 a

a: Ref. 35, b: Gree R., Kessabi J., Mosset P., Martelli J., Tetrahedron Lett., 25, 3697-3700, c: Ref. 32.
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S5>h Y ROWEEk%E Scheme 9 12,k L7z, T
A2ENktaE68a =R T, S/ &L, 841

Major cluster (#1) of 52
population (99.9%)

Major cluster (#1) of 54
population (99.7%)

conformaonal
distance = 49.7
-‘—P

The closest cluster (#1) of 57
to lactone 56: population (99.2%)

Major custer (#1) of 56
population (99.9%)

Fig. 10. Conformational Distance between the Cluster of Lactone (52, 54 and 56) and the Corresponding Methyl Ester of Seco-acid

(53, 55 and 57)
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\

oleandomycin
60
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64

Scheme 8. Effect of C8 Functional Groups on Macrolactonization

Reagents and conditions: (a) To a solution of DMAP was added slowly to a dilute solution of the mixed anhydride prepared respectedly from seco-acid (58, 60,
62 and 64) and 2, 4, 6-trichlorobenzoyl chloride.

Table 2. Cyclization Reactions of Several Seco-acids

Seco-acid Cyclization DMAP Reaction Reaction Yield

(mMm) method (mol equiv.) temp (°C) time (h) (%)
58(1.0) A 2.5 130 43 97
58(6.6) B 3 rt 3 82
60(1.0) A 2.5 130 11 96
60(1.0) B 3 rt 3 81
62(1.0) A 2.5 130 43 15
62(1.0) B 2.5 rt 43 0
64(1.0) A 2.5 130 43 0

A: high-dilution condition, B: normal condition.



No. 1

13

16’-5’- 107
O O o0 0O
B\ PV TES TES”

segment C8-C16 (69)

segment C1-C7 (70)

Scheme 9. Retrosynthetic Analysis of Lankanolide via Seco-acid 68

DEREEMICEXOS > /U REEKT 2)L— b
Thb.

X9, 2D AL (69 £70) &Hy T
LT 68a 25k L 7=, 68a DERLD A
13BN 50, Ok 68a DT kI ALEMEL -
EZA, WERNMEL, BansiFEINS I
68b, 68c I X HITPHERL D5 /ho/z (Table 3). &
IWRTHET 2T ) O 60 &z L TS E
DEWIX 13 NS RDEDZT 72D T, & I 68
D BALDT IV A= )VERD DISEARBIZIR A S > T
LR LIOLNWEEZ NS, TORKITET
EERMNTTL, RABRDZHIA T 2oty
RTIRoNDT >/ REYET—INTERIT—
% L7~ (Scheme 10). 7V

DUFHLSEWEDR, SFETRKGETYA 275
ZEWIREEHL L, FHRZOANITYA > T50hN0
G aRO D LI5S, £k, FHEFBREIIEHAD
a2 a2—%D)INT =TI, ¥ITEOEEZIED H

L, TOILRINF—Z2FETHDIC 1 HEMBNNS
BNDT, TORRENNTIELEDDINNKETH
5. LEN->T, HRZHBYD DN, MONEE &4
Y DOBELEICBE T M E TELZTINEL, £9
FtEETTA L, BoNBREEOE<FLEDD
ZENEETHD. HIZIXESHEOFDLDIT, KFE
AN T OB EZERD B AREEN S 255, I
ZHoMUOTHIL, SHROFTHY1 ITmAZ T &
MEETHD. BHAAREERNG N> TL XA,
YARTBR I EDEDITESI D LR
UEDXDIT, & aMFEARDPABR KNI M2
HiEZ LT~ 7057 h AL KSR K E < B
LBEMH0, HENUOFETHKINEZ FHRIL T
THA TNUL, SWERTRIGZRNESED Z &
MTED1DOFIERTIENTER.

EbHYIC
DIEIEWNETI N, EFNEFIT/RS ETHD
MATZHEFEORMK 2R REL 2, {LFIHEAST
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Table 3. Lactonization of Lankanolide Seco-acid Derivatives

ggrcic\)/:lt(i:ig Solvent Tem?%)ature Lactonization condtn S((%J/‘zl)d @
68a Xylene 140 High dilution method 22
68a Toluene 110 " 16
68a EtCN 97 " 0
68b Toluene 110 " 0
68c ” 110 ” 0
a) yield based on reacted seco-acid.
1 3-N HCI
see Table 3 2 MesCH(OMe),/CSA
—_—

68a

67

71

I Lil’/AcOH

| Dess-Martin periodinane .
2 Pd(OH),/H,
—_ =

66 2 Ac,0

Lankanolide

Scheme 10.

L THO, ENOMEL NVEm<R2D, Wi BE W& THE & U2 BRRKOE  SELiRE R #4

NEHTVSRABMLL TS ERELTHBD ET.
ZOVNIRMTHOEBROF NS RKEZDINARD,
ROFRIZDIRT TS EAFFIEDD R &N
£9. FEEHD EREITHWERICEEZZIT 50]
BEMENHEA TE LT, HOEADNHENS BIZ, KW
WHZZERL, HRZREIELIENBELE
WET., ZORTIO/NRPBRIETIUTFENT
ER

i AW ZEDDITHLD, KRIBTHRE LS

BEIR, ISIC2EMOKEREFITEL T, H
DHHI ZHATHEWEZS HITRFLEHIEN. C.
Yang EAEICHE<SEH L T, F-0nDODBBHENIC
FIFL W, FHigiadtimae U CHW A JbEE K e
EERIAREY )R AL FRE DT A Y v T D, R —
TCALRERBIRL A SR 0%, BB K37
R, SO, PEHE TR RS
%, SRH EIEEERER R, P
#HiTTE ILESLREEY) TE T > 7 — BB D ##
KIZH S5O TEHBHL BT ET. Z 27z
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FENF AR I AT SUTAC KRR A B AR SR D Rl 58
el AR e, KB AL E e, SHEARIL B
TITHhNELZ. TS ITHEY 2584 D EEE,
AR, BHEEOREREDH 4, WA
WEICHESNEZEESOIH OB THD X7
2@ ERG)THB ZRREI Nz, RE, B4,
EAEOERRICODI DEBME L BT 7

E7o, ARWTE TITON B REE HEIS EAG R RL
KREFETCHI, KRB 4, FIBNEUR, %ikloEE
A, TRt Ta> 7Ly 7 2 &2E, KH
—BRICEHDOELE. ZZITHELSEHL 7.
AT CERE  FESGRRNER) BHEZEE O
BN K DIEDTHREE R D £ L7z, I HITKIEREE
A ath, =Xt (L2 NEERAS
fh, BRIRER TS 5 DT MBI 813D s
W TR DT HHDITE S TREMMND £
Lz, ZZiE#HOEZRLET.
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