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Fig 1. Structures of the compounds concerned
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Scheme 1. Synthetic route of chuangxinmycin.
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(9). (9) 5EMTMTERR, ERMW (10) LUREFS (7), Hidik 2 58, L
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(+)-chuangxinmycin + ‘(—)—a—phenylethyl amine
methanol | heating, resolving, cooling

¥ ¥
(35S, 4R)—chuangxinmycin- (3R, 4S)-chuangxinmycin-
(S)-a-phenylethyl amine salt (S)-a-phenylethyl amine salt
bar crystals (mother solution)

i concentrating
(3R, 48S)-chuangxinmycin-

[al3°+78.8°, yield: 74%

H.50 (S)~a-phenylethyl amine salt
B prisms

[a78%-80.5°, yield: 46.2%
H,SO,

(+ )-chuangxin?nycin
[a]4*+29°, yield: 35.8%

(~ )-chuangxinmycin
[ad3"—29°, yield:68.8%

Fig 2. Resolution of racemic chuangxinmycin,

HBZ A BESEERH S, UH3, XL AFBERAMEGRRAME. ¥ R
REMLEBRTGBELEEFEEMENET L, HREEY. £THBRLFHPRARE
W, EREAGTISHAREFREIZERROE, &8 (+) B (-)-EIFHEETE
AR ER D ERRAL, 2048, 20HET (&) 1 (+)-ZRFER.

ZRGIFBRNBLERFETAYNBER T AFRER R D XXNEZRRHIL
BRPERAEWHMBRMER,

" Tab 1. Comparison of chuangxinmycin and epichuangxinmyecin

(—)-Chuangxinmycin (+ )-Epichuangxinmycin
MP (°C) 186~-189 144~147
OR [al, ~29° +54.5°
Cy-CHy(6) 1.31 . 1.43
'HNMR C.~CH,(3) 4.26 3.69
Js-o(Hz) 3.42 7.82

BE ()-BHEE GS, 4R) LRHLEAZRAUFERE, BARSHAEE; R
W3 Ty KW, Co BEE C BERINREARRHFIRR, BT C FHROMIIRE, )
K 8P, AN Cy MRk S, HxtyBUKh 3S, 48, fRULFHER (—)-ZRAIHBHEMN
@xHIh 3R, 4R, ERZGRE, (-) § (+) ZRHBREXMMRA.
B UFBREAZMFBRE, Jo- 01 3.42 BIME 7.82, BRIV Iy, H Jea ) Jaa-
FAERTHNT a @, REMPENBALDET ¢ @& it HEZRAUHBREYF D,
B RESRELT e .
FEM RGOSR EERAEHRL
AHABENE T IFBRN /L RGGEEIMBIREEE. £l R0ES, X
KRR (—)-CIFBHEARIERYE, XeRbkBERE. XRAAHEREEH2HE
SFHEARUGEE KN, KEEABRTRNFRBREIERE,
EHHEBENRAENEES 2,3-28-5, 6-Z&X¥E (DDQ) BRE, &Ar-fiuhi &
S, 4-REIFBRE 6), RE+oRM. mXHLREY, AFHBERMENER % TR
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K, REMRIEE, BRDRL. HEMNEN 6) STE, AR, THIERELF & &,
JEHEBLIRy. Wi, WA, BEKMBOBEIR, TTREHEEICHE Y M 5t At RIS 1 81

HBR.
T BB s

B A A Reichert B AN ME, BEHRERSKIE, MEEMN AL E IR-
435 B, ESMRIRAH 0 UV-240 B BEmi et 000% Jeol-Fx-100 Q;  FRi b IC-
MS DX-300; #J{L% Perkin-Elmer 241 & 241 MC; H#)H = £ i { 2§ Jobin Yvon
CDV; #EBHALE MPX-500, HEEWMEEENOAEREBREAT ] P R K
GFg, GH,

4-= P HEE G| (8)
¥ Me,SiCl1 84 ml. Li5.63 g, THF 12 oml FRER KESFKETIRS, BEEEE Lik

EAMK, T 5°C BMGHE (5.95 g 35T THF 2 0ml ), F# 10°C ﬁé#aﬂi, #E 0°C,
B KR (14.5 g IFF CH,Cl, 100 ml) . TMRIE/KSE 100 ml, Ei, BENK . B A
WLREBRTHREN O, FOw—&0 11 BRI, H (8)(3.84g, 40%), IR (CHCL) em™!
3400, 2950, 1250; 'HNMR (CDCl;) 8 ppm 0.41 (s, 9H, -SiMe;), 6.64(m, 1H,3-H)
7.16 (dd, 1H, J=8,7Hz, 6-H), 7.20(m, 1H, 2-H), 7.26 (dd, 1H, J=7,1.5Hz,
5-H), 7.36 (dt, 1H, J=8, 1.5Hz, 7-H), 8.06 (br s, 1H,NH);MS m/z 189(M*),
174,

3-ZER PR E-4-= P ERERLE(14)
¥ CISCH,COOEt 0.127 g IFT T#Hfy CH,Cl 5 ml, F 4°C THREKE T, i (8)

(0.243 g 3T CH,CL 6 ml), Bidk#y0.5h, MAKKAS, ZRRR= Kk, kEEPH:, X
7k MgSO, T, WRBEWRS, SHEHEESE, ¥ 30:1 BRI, /4 (14), 'HNMR
(CDCl;) 8 ppm 0.48(s, 9H, SiMe;), 1.16(t, 3H, —CH;), 3.40(s, 2 H,—SCH,—),
4.08(q, 2H, —OCH,—), 7.16~7.36(m, 3H, ArH), 7.44(m, 1H, 7-H), s 72(br
s, 1H, NH); MS m/z 307(M*), 292, 235, 148,

4-= B REK-1,3-"Z B REBIE(15)

T ¥ (8)0.745g, EERF 4.33 g, UKEEEE 0.42g BA, ERERE. BMIERSE, CHMZLEE
LRARY1,3- 8B (0.146g, 18.5%),mp 143~145°C, 'HNMR(CDCl;)dppm

(0} (o)
2.60<s, 3H, _N_@_cu,), 2.74<s, 3H, Ca-uC—CH,>, 7.42(m, 2H, 5,6-H),8.08 (s,
1H, 2-H), 8.38(m, 2H, 4,7-H); MSm/z 201 (M*),
BBEBRBET, EUER SHREBSE, HCR—CZ B E3: 1B, B (15)
(0.256 g, 23.8%), TEWE:R, mp 125~130°C;IR(KBr)em™! 2900, 1730, 1685, 1240,
o
'HNMR(CDyCOCD,)d ppm 0.34(s, 9 H, —SiMe,), 2.60(5, 3H, ——N—A—CH,), 2.81

o ,
_cw)
(s, 3H, c,—c—cH,/, 7.40(q, 1H, J=7.81, 6.84 Hz, 6-H), 7.64(q, 1H, J=6.84,
1.2Hz, 5-H), 8.56(q, 1H, J=7.81, 1.2Hz, 7-H), 8.71 (s, 1H, 2-H); MSm/z
273(M*), 258, 231,
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1-Z 8% 4-Z P REEBLE (9)7

¥ (8)3.99g, NaH(80%)1.57 g, THF 50 ml FFBESK TRE, FEB #4h,
45°C 1h, EBRFHMBEE (4.34g35F THF 10 ml), FHidk4h, BELEK., Tk Z B
B, BRRERSBEOGAHT (2.68g, 55%), HASHKEESE, XBF, HH
BRABBIMCE—EREELER, B (9), L €& &, mp121~123°C, IR(KBr)em™,
1720, 1530, 1400, 1365, 1330, 1250; 'HNMR (CDCl)é ppm 0.39 (s, 9 H, —SiMe,),

O
2.64<s, 3H, —N——("J——CH3>, 6.77(dd, 1H, J=4, 0.5Hz, 3-H), 7.32(dd, 1H, J=8,
7Hz, 6-H), 7.40(dd, 1H, J=7, 1.5Hz, 5-H), 7.46(d, 1H, J=4Hz, 2-H), 8.48
(br d, 1H, J=8Hz, 7-H); MSm/z 231(M*), 216,
1-ZB-4-Z S5 PR R BB (10)

% AICIL, 166 mg., JE7k3E 0.4 mliBES B4, F 0°C i CISCH,COOEt(215 mg g T %
0.6ml), iRt 20 min, $HE, WX EFEME (9 C4mgETE0.4ml), ZHEHE
ik, AATME 3ml, BEiEmmfn NeHCO; J£#K 1 ml, Hidkiysy, KBHCE 0=
&, BHAVE, KkEESH, Tk MeSO, TH, BERSE, ZRKEEBSE, Hok—
T 31 B, By (10)(3.5mg, 12.2%), %} Ehrlich i3 2 ¥4 6 IR (CHCl,)
cm~12900, 1700, 1530, 1410; 'HNMR (CDCl;) 6 ppm 1.29 (t, 3H, —CH;), 2.67

0
<s, 3H, _!’;_cm), 3.64(s, 2H, —SCH,—), 4.20(q, 2H, -OCH;-), 6.88(dd,
1H, 3-H), 7.20~7.40(m, 3H, ArH), 8.54(br d, 1H, 7-H); MS m/z 278(M+* +1)
236, 163, 149, EIf<# (17)(11mg, 38.2%), %t Ehrlich RAIAR&. IR (CHCL) em™
2900, 1720, 1530, 1440; 'HNMR (CDCl;) 6 ppm 1.24 (t, 3H, —CHj,), 2.64(s,3 H,

(0}

_ﬂ;_cﬂ), 3.48 (s, 2H, -SCH,-), 4.12 (q, 2H, -OCH,-), 7.2~7.44(m,2 H, 5-,
6-H), 7.62 (s, 1H, 2-H), 7.68 (m, 1H, 4-H), 8,42(br d, 1H, 7-H); MS m/z
277(M*), 235, 162, 148,

-ZEBRPHREBIO1)

# (10) 40 mg IFF A 5ml, F 10°CH in NaOH—H,0 (0.1 mol/L) 5ml, #§
$£ 20 min, % HTFH HCI—H,0(0.25 mol/L) {#Z= pH6, LEBERI=1k, A¥BEb¥, X
7k MgSO, T4, MIEWRSE, AREGLEHEH (11)(33mg, 97.3%), IR(CHCL) cm™!
3400, 2900, 1720, 1600, 1570, 1400; 'HNMR (CDCls) 8 ppm1.22(t, 3H, —CHy),
3.67 (s, 2H, —SCH,—), 4.13(q, 2H, —CH,~—), 6.63(m, 1H, 3-H), 7.08~7.40
(m, 4H, ArH), 8.06(br s, 1 H, NH); MS m/z 235(M*), 207,
1-Z8-3,4- =R HBRE0N2)

# (11) 0.5g, ZBF 12ml, JKEERR 0.75 ml B &34), nEhEd 48 h, BAWBEA %
ke, TR @x15ml), ABEHRHE, Tk MgSO, T, BENRS, ZEBEHEE
DB, F—CECER 10:1 BIF, B (12)(0.252¢8, 46.2%), BEEREAER, mp 195~197°C,
IR (KBr)em™' 1705, 1650, 1560, 1430; 'HNMR(CDCI;) é ppm 1.40(t, 3 H, -CH,)

O
2.40(s, 3H, C3-CH,), 2.64<s, 3 H, ——N—(nl—CHs>, 4.36(q, 2H, -CH,-),6.92(dd,
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1H, 5-H), 7.24(q, 1H, 6-H), 7.32(s, 1H, 2-H), 7.84(dd, 1H, 7-H); MS m/z
301(M*), 259, 231,
(2)-tIFHBRAD)

% (12) 50 mg, JkE%E: 6.5 ml, PkibEe 3.5 ml, SnCl;-2 HyO 6000 mg, & 10%Pd-C
BA, TS ®s, WPEEFE6h, T8, HEWMAKK 20ml, ZFEEE (3x20 ml), ¥4,
TAEKE—k, BHEN B 11 BER, 8 (13)(25.7mg, 66.4%), HEEX & ¥ &
., mp 184~186°C, IR (KBr)cm™! 3400, 1659, 1580, 1550,1430;'HNMR(CD;COCD;)
é ppm 1.32 (d, 3H, —CHy), 3.73(qq, 1H, 3-H), 4.25(d, 1H, 4-H), 6.80~7.20
(m, 4H, ArH); MS m/z 233(M*),

(2)-HIFRRNHES

(—)-IFHBRQO)

¥ () -QEBE 0.55 s AT H/AKEE 15ml, dhEMR, #m (—)-a-FZ K 0.33
ml, BHutig, BHEHRH (5)-a-EKZKE 3S, 4R)-RIFFBHRL, AaMHER 0.348g, B
W, SRALKTRELERRIEE0.204g (74%), mp 127~130°C; [al3®+78.8°
(95%, EtOH); CD(MeOH) +CE(nm) 225, 228.5, 297,303.5, #i%&5H 1 H.0 15 ml
PiRA MLl 49%HS0,—H,0 ib3, FZEER (3x20ml), Kk¥EZEpHS5, Ik MgSO,
THa, gy, B0 —CB 111 EE R —% B (-)-2HBFE (0.18g, 68.8%), HE
TR, mp 184~187°C[a]3°—29° (95% EtOH); CD (MeOH) —CE (nm) 266.5,
308.5,

(H)-BHERQ

FRBRBET, MEARE 0.9 ml InhinM, SHEHE S)-a-FE T H-BR,
AS)-BIHBERTLCENSE, TAPEELR RS 0.184¢g, 46.226, mp 178~180°C;
[a]}8—80.5°C (95% EtCH), CD(MeOH) —CE(nm) 226.5, 232.5, 297, 305.5, ¥k
ghR ik BB EA (+)-RlHBE (2)(0.095¢,35.9%) AATEHL R, mp 181~184°C,
[a]l®+29°C(95% EtOH); CD(MeOH) +CE(nm) 266, 310.5,
(—)-tIHBRBEERAE

¥ (=) -PIBIBE (1) 3.0, KOH2.88g, H040ml RHA K 0m R A, H
#48h, REMIFEEME, s, Mk 50 ml, ZEER=1k,k%EE pH5, T k& MgsO, F
B, BHRERBET, REG—TACE 11 BEERBER ], PR E, THRE .70,
mp 186~189°C, 2 (—)-RIHBR. BEIRGE M, BEMS, ALK, LB & &%
%, THE0.086g, 24 (—)-BIFHEHR. BELERE, A44 I, Ho0.408g, A (—)-
SiFIREM (+)-ZNAIFERBIREY.

BHRWRERET, HEH—F 111 B4R, B4RV, REGERRRAESR, &
(+)-ZRIFHES (3), 0.625g, KA B &, mp144~147°C, [al3’+54.5°C (95%
EtOH); CD (MeOH) +CE (nm) 230, 288.5, 298, 306.5; 'HNMR(CD;COCO;) Sppm
1.43(d, 3H, J=6.35Hz, CHy), 3.51(br f, 1 H, J=7.82, 6.35Hz, 3-H), 3.69(d,
1H, J=7.82Hz, 4-H), 6.72~7.20(m.ArH); MS m/z 233(M*),
(H)-tiHFBERDOBERRHR

¥ (+)-BIHBE (2) 0.247g, KOH0.248 g, H,0 4 ml A& AH 3 ml {4, b
HERLE, 8 (+)-IFHEE @) o.051gh (—)-ERB FHEBHR (4) 0.060g, J5H mp
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120~125°C; [a]3®—34° (95% EtOH);CD(MeOH) —CE(nm) 228, 284, 296.5, 308.5;
!IHNMR (CD;COCD;) 6 ppm 1.43 (d, 3H, J=6.35Hz, CHy), 3.51 (br f, 1H, J=
7.82, 6.35Hz, 3-H), 3.69(d, 1H, J=7.82Hz, 4-H), 6.72~7.20 (m, ArH); MS
m/z 233 (M*),
BB RPE

HOIFER 6.0, XK 0.65g, FAPEL 50 ml B4, B 15h, 45, Inok
7k 20 ml, ZEEIRIR (3x20ml), il NaHCOs—H,0 Peik—k, k3EEhk, Tk MgSO,
TR, BEWRS, MPEMEERESRE, A (6.03g, 78.9%) AXALE, 'THNMR
(CD,COCD;) é ppm 1.30(d, 3H, —CH;), 3.70(s, 3 H, —OCHy), 3.72(m, 1H, 3-
H), 4.26(d, 1H, 4-H), 6.14~7.20(m, ArH); MS m/z 247(M*), 187,
HFHERPENRE

HRIFEBERTEI5.0g. DDQ4.63 g, LAWE 120 ml B4, BIESh, WkE, BE A
FHE R BERLEHR. EAMERR, BEKREET. TAFEAMGERELR S
&, 18 3,4-MECIFBEPE (5)(3.35g, 67.5%), BREAPHEELREBREEAR KR
RS, mp 166~168°C, IR (KBr) cm™! 3400, 1680; 'HNMR (CD,COCD;) ¢
ppm 2.28 (s, 3H, CH;), 3.74 (s, 3H, —OCH;), 6.36~7.14(m, 4H, ArH); MS
m/z 245(M*), 214, 185,

Wil AR LRERFREEMANERS, $H RS MARE P EELFLBAGHH N . LA
MR, hERE b A Y Y ST B T G B R A A

2 F X &
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A NEW TOTAL SYNTHESIS OF CHUANGXINMYCIN AND
THE STUDY OF ITS STEREOISOMERS

GUO Xia-Ling and ZHANG Zhi-Ping

(Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences, Beijing)

ABSTRACT A new total synthesis of the unique indole containing antibiotic,
chuangxinmycin was described. This compound was assembled from indole by a
scheme that combined the silylation with the trimethylsilyl group displacement
directly to produce a 4-sulfur-substituted indole. Further transformations involving
acetylation at the indole 3-position, with a spontaneous intramolecular condensation
to 1-acetyl-3,4-dehydrochuang-xinmycin ethyl ester and a cis hydrogen addition
reaction with concurrent hydrolysis of the ester group furnished racemic chuangxin-
mycin,

Racemic chuangxinmycin (35S, 4R and 3R, 4S enantiomers) when treated with
S(-)-a-phenylethyl amine in methanol,(S)-a-phenylethyl amine-(3S, 4R)-chuangxin-
mycin salt was separated as bar crystals on cooling. (S)-a-phenylethyl amine-
(3R, 4S)-chuangxinmycin salt isolated as prisms from the mother solution. Both of
them were treated with acid to produce (—)-chuangxinmycin and (+ )-chuangxin-
mycin, respectively. '

Treatment of both (-)-chuangxinmycin and (+ )-chuangxinmycin with KOH in
dioxane or DMF containing water, followed by separating and purifying, resulted in
(+)-epichuangxinmycin and (—)-epichuangxinmycin whose configuration have been
confirmed to be 38, 4S5 and 3R, 4R by spectral data. '

Among these four stereoisomers, only that having the natural configuration is
active against bacteria. Conversion of The other three into chuangxinmycin was
effective by the following route. The stereoisomeric esters were dehydrogenated by
DDQ to give the 3,4-dehydro product in high yields, which was in turn hydroge-
nated and resolved, thus completing the first cycle.

Key words Chuangxinmycin; 4-(Trimethylsilyl)indole; 4-Ethoxycarbonyl-
methylthioindole; Resolution





