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APPLICATION OF FAB-MS / MS TECHNIQUE IN STRUCTURAL
DETERMINATION OF SARCORUCININE A AND A,

QIU Ming—Hua, NIE Rui~Lin, ZHOU Jun

(Laboratory of Phytochemistry, Kunming Institute of Botany, Academia Sinica, Kunming 650204)

Abstract  From Sarcococca ruscifolia, the mixed crystal of sarcorucinine A and A, were ob-
tained, but was very difficulty in separating. The structure of sarcorucinine A was determined
by X—ray analysis for the mixed crystal. Compounds 3 and 4 were isolated from the reduction
of mixed crystal with LiAIH,, and their structures were elucidated on the basis of the interpre-
tation of MS, IR, 'H, and "“C NMR spectra. Thus, the structrue of sarcorucinine A, could
be deduced as A'63oz—dimethylamino—20a—methylmethylamido—pregnene (2), and was further
comfired by FAB—MS / MS spectra. The structure of thé sarcorucinine B was deduced by us-
ing the same spectroscopic analysis. The present paper deals with the application of
FAB-MS / MS technique in structural elucidation of sarcorucinine A, A, and structural
elucidation of sarcorucinine B.

Key words  Sarcococca ruscifolia; Pachysandra alkaloid; Sarcorucinine A, A, and B;
MS / MS technique
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HREE ME—BA, T PC NMR EIHEMN IR ER-RE AR FERYHIER
G BET X-S AN, B TR A BESm. R O RIHERET X-
RIS AT R, HTREEEBR AR 'HNMR M “CNMR i, RI1X#—
EXR A BRET R, HEAREBABIESN, ELXTRAPERAS 1
EWAERAEY, BEEETAHE, REER A B LIAIH, &K, AR ™98
TLC 4 B3| F 49 3 M 4. RIVAEEFE, HELS X-AEMTHHSERER, #
ET 3MARNLESYHER. R 5B A RBNEYBER A, 2), NE
HE4H 'H#M BCNMR %%, THBAMA K 'H PCHAEMBHE ——F
B, WTH—BIELHA (D) PRABA, ), RIMABAT X-REGHOHR H
FAB-MS / MS HiAR#—#4E TIFEE. ARSUHRERSE A M A, KXEFH RS —1
HYIREERER B WEWHE, B MS/ MS BRI X AR & R AR

LiAlH, #F4 3, mp 155—159C. HAEHAS> 78 Fi%& m /2370, #x0T
KK CixHyyNy; EiEm /284 (100) K& 110 (11), 72 (22), 58 (17) XEEFHAERIRE
K@ #5753 NEA 3-NMe,, 20-NMe, HZEEEYH. CNMR H, BBRES S
161.00 (C), 117.51 (CH), 156.08 (C), 126.05 (CH) ppm % 'H NMR #H#&<Ef5
55581 (brs), 6.34 (brs) ppm KM THARDE, M UV 4261—262 nm
IR ORI R LSRR IR, S5 A B X—-REMTSEREE, a3 WA M
EEY, HEWATEN: A3 K200 FHEEHE &K (O30
dimethylamino—20a—dimethylamino—pregnadiene). F £ AT #§ & 3 8 'H A C
NMR $# & 1).

B R
-‘N ,{n<
Me Me

Mezﬂ" MQZN' MQZN”
1 R= CHO 2 R= CHO
3 R= Me 4 R=Me 5

LiAIH, 5 4, HEEERSFEFEm /2372, BRSFRH CixH N,
WHLE g m/ z 84 (100), 110 (15), 72 (24) X E4F{ER K, ¥ 4 W RE
3-NMe,, 20-NMe, B4 YH; 53 HENERIEEF. 'HNMR B, BEE
B50.82 (s), 085 (s), 1.17 (d, J=6.7Hz) ppm M F 19, 18, 21-H &, F—MH
S ZE B 55.65 (brs) ppm. C NMR F#8AE S 6156.24 (C), 126.64(CH) ppm
BESFHUAE IR, SRIEERYE; TMMEFHE EE, WalfEmE e
16 (17) fii, WA 58 A, BENERE, IMERLFEXLAR. BMLEY 4
WM E N A 3e— B -200— F B Z 8 % (A °-3¢—dimethylamino—
20a—dimethylamino—pregnene).

WETERFEY 3 4 WFEEHLE, Rk, RITTLHEER A FRESR
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1 HEW1—58 BC LB

Table 1 '>C NMR chemical shifts of compounds 1—5

C 1 2 3 4 5
1 33.48 32.89 33.48 32.86 32.83
2 29.42 29.42 29.52 29.72 31.84
3 61.37 61.58 61.66 62.11 61.57
4 31.87 31.72 31.52 31.77 32.10
S 39.35 39.79 39.39 39.77 39.71
6 28.47 28.41 28.47 28.72 28.60
7 24.99 24.99 24.69 24.60 24.89
8 3545 35.51 35.66 34.18 33.46
9 58.07 58.29 58.23 57.50 54.73
10 36.37 36.37 36.66 36.40 36.30
11 20.47 20.47 20.76 20.68 20.60
12 36.75 36.01 36.49 31.20 34.80
13 54.24 45.50 53.70 46.96 46.36
14 163.29° 54.73 161.00° 54.69 56.50
15 116.77 36.37 117.51 34.72 31.80
16 128.13 127.83 126.05 124.64 144.12
17 152.63" 152.83 156.08* 156.24 155.67
18 19.08 17.36 19.13 16.40 15.90
19 12.22 12.09 12.29 12.16 12.02
20 50.79 51.00 57.30 59.36 196.51
21 18.52 17.07 18.61 16.11 27.00
20—NMe 25.68 25.68 41.93 42.27

CHO 162.30 162.10
3—NMe, 43.80 43.80 43.64 43.65 43.76

* TIH#, 18EMKE DEPT,

WA, XEMEYRHTEWHEL BRIRES. AW X—REm g Re &R
A (1) WI5H; THRERTHDER A, (2) MKSEEER (HATRER AP IELT
A BBkt . DB A FIB A, FIRARBEBFERIEAFRY 'HNMR #l °C NMR
%, MRRERIXBEEHIEET. BRI 'HA BC NMR HIEZBIEEH T
BIWSFE 1,

A TIEERB A AR TR, RITFE 28T HRMS i & MS/ MS R,
HRMS 245 FETFHAE m/ 238431 B> TR HA: C,sHN,O. TiH—iRi
m/z (%) 386.55 (34) m4FRHA CHyN0. TiidFXANME SR H MS/ MS #AR
BERE, WEASKERATREERA. BlLaZ2BMAMA (172 BEHH
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FAB-MS i¥, %% m /238530 5 A B M'+1 B H BRI, BE m/ z 380—390 £
55 (B 1b), MATLIERME A, ) M'+1 BB m / 2 387.30. NETF M A 71 A,
BB LR X M S Y B 2 MR, KOTRE MRS B A A A &BH
M1 B MS/ MS S ARBEI TN R, M T A5 A R A, 5 F15
B E lc AR M1 B m/2385.30 £ MS / MS i, X8 T J5 i
LA B M'+1 8 FAB-MS B/, Bt 54 - N=(CHO,CH,) %[ 3t ! Bl 35 i
m/z327.43 (42), i MS/MS A MM, tHIAH M—CH, F& m / 2 369.39,
&l 1d WA FAB-MS i+ 5 A, B M*™+1 i m / z 387.50 f MS / MS i, 2Ry
m/z387.51 (M'+1), 38 m/2z329.39 & M*+1 Ik 3 N=(CHO,CH;) K&}y, 78
HE M g RBH m/2371.38 (47) (M'—CH,). Hi MS/ MS ] A0 A # Az
HZROONFAR, THXAEFERESE L, SHES TR A PRAR A BT
. BT FAB-MS 18 M1 BB RBURE, 15 MS/ MS i 58 554 1 245 7
AFFG THRE T RARME, AR R L, BT B
BESHMATN . BRI, MS/ MS HOR7E RN IR & R 71440 B0 25 B AT 24
BHH. ,

HWEER B, mp 168—170C . HF MBI T3 T M'E m /2343, Fga 15C
NMR # DEPT (i, Wit/ FK C3HyNO, BB MR AIER S m / 2
110 (40), 84 (100), 58 (9) #2/% 3—NMe, HF M AT, WHEH m/ z 300 HiF5 4 £

—O=C-CH, 4#., N\ 'HNMR &, & & S7 66.69 (brs) ppm, i NMe,
HILFE 02.31 (s) ppm, =AHZEHWE 0.88 (s), 0.84 (s), 2.22 (s) ppm, AjF~A]
REN 18,19~CH;, WiJ5— 1" HBEHEMR 21-CH,, A “C NMR $UEB I, H—xHE
Wf55 K 6144.12 (CH), 155.67 (c) ppm., WM 16 (17) fii; B - BEBE
5 6196.51 (c) ppm, AIHERR 20~ EALBIREIS SVEILHE, (AL RS
WGBS, UV A BRKRIERK 1,,,239.5 nm IESSTH B & «, B ANRFN R B FEAE,
BAFAHTIEE C NMR 5045, B B EHTHEN 5: A0~ 3a—— B 20 6 4
—20—fi (A16—3a—dimethy1amino—pregnene—ZO-—one), HEFIEE 'HA BCNMR #
#, AT 'H- PCHETCOR #%, LUl "H Al BC NMR 33452 g 24,

BRIEFEHEM A CHGEE X-RAmHEMI O, HEEMA,. BHUNEREZN
FRR=Y),

1 R R SAUIE, RALE. IR F Perkin—Elmer 577 4896 H-%. KBr
R, UV I UV=210A 5066, '"HNMR A C NMR . DEPT fj Bruker
AM~—400 &8 F B RESLRAXIE, PiAR TMS, %7 CDCL,. L2007 o (ppm). MS
Finnigan—4510 B G E, BT EL (ED: 20eV. HRMS. FAB-MS/ MS fi
JEOL JMS—SX 102 / SX 102 Tandem Mass Spectrometre Jll £,

HEEML LM, 19854 10 ARABRPEREEK S, K 70kg, H T2 BiEB#
B BEBREWZE, REAE Skg, i S%EBERMAEL O TR, BRETSELSER
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Y1, RBAWEKRIL, Z pHI0, HE, HHARIE, BHAHER, BRI,
BIEDRY 331g. MLAELBENERREEN, BAREEFERA (LT HEARE
BHER A BBA), BRMEY0.1%, FBANLBREEHER D 500mg, HEEER B
90mg, 825rH1H 0.0007%, 0.0001%. ¥ D EHEB—/MER, BHEMRE @ .

HEEEBR A GBER A) (1# 28&), mp 162-163C. UV AHOH, 261 nm.
IR v,y 2930, 2850, 1668, 1460, 1370 cn™". 2 T &G, A HEEN, WA
(1): CpsHypN,O. MS m/ z (%): 384 (M*.4), 369 (M*—CHS,), 110 (55), 84 (&%, 100),
58(9). '"H NMR 4 (ppm): 8.23 (1H, s, CHO), 6.27 (1H, brs, 15—-H), 5.79 (1H, brs, 16~H),
4.42 (1H, q, J=5Hz, 20-H), 2.72 (3H, s, NMe), 2.20 (6H, s, NMe,), 1.24 (3H, d, J=6.5
Hz, 21-CH,), 0.91 (3H, s, 18—CHj,), 0.89 (3H, s, 19—CH,). C NMR ¥i#E# &5 F%
L. B A (2): CHpN,O. MSm/ z (%): 386 (MY, 2.5), 371 (M™—CH,), 110 (55), 84
(#:1%,100), 58 (9). 'H NMR & (ppm): 8.19 (1H, s, CHO), 5.72 (1H, brs, 16~H), 4.21
(1H, g, J=5 Hz, 20~H), 2.65 (3H, S, NMe), 2.22 (6H, s, NMe,), 1.28 (3H, d, J=6.5 Hz,
21-CH,), 0.92 (3H, s, 19—CH,), 0.80 (3H, s, 18—CH,).

BURA (17/12) 150mg % FIOEMER, HIA 300mg LIAIH, ¥5K, [ 3 /)

B, HEALEEZY, HTLC BWAE, BLUAEY 34 110 mg, 4 4 30mg, &Y
3: CpsHyN,. mp 155—159C . UV AE9M. 261 (¢ 7263) nm. IR v, 2930, 2840, 2800,
2760, 1610 (55%), 1560, 1460, 1360, 1260, 1200, 1075, 1050 cm™'. MS m / z (%): 370 (M™,
2), 355 (M"™—CH,, 12), 326 (M*~NMe,, 5), 110 (11), 84 (100), 72 (22), 71 (40), 58 (17), 56
(25). 'H NMR § (ppm): 6.34 (1H, brs, 15-H), 5.81 (1H, brs, 16-H), 2.93 (1H, g, J=5
Hz, 20-H), 2.40 (6H, s, 3-NMe,), 2.27 (6H, s, 20-NMe,), 1.31 (3H, s, 21-CH,), 1.03
(3H, s, 18—CH,), 0.92 (3H, s, 19—CH,). "C NMR % EEHK EH FE 1. kLYW 4.
CysHyN,. UV Bk, IR vy, 2930, 2840, 1580, 1415, 1120, 1050 cm™. MSm/z
(%): 372 (M", 2), 357 (M*—CHj, 15), 110(15), 84 (%, 100), 72(24), 71(28), 58(8). 'H
NMR § (ppm): 5.65 (1H, brs, 16—H), 2.93 (1H, q, J=5 Hz, 20-H), 2.33 (6H, s,
3-NMe,), 2.32 (6H, s, 20-NMe,), 1.17 (3H, d, J=6.7 Hz, 21-CH,), 0.85 (3H, s,
18—CHs), 0.82 (3H, s, 19—CH,). '>)C NMR ¥iE5|F3% 1.

EHEEHB B (5, C;uHypNO. mp 168—170C . UV AEOH, 2395 (¢ 8790) nm
IR vy, 2960, 2860, 2770, 1663, 1445, 1587, 1456, 1442, 1371, 1228, 1040, 1008 cm™'. MS
m/ z (%): 343 (M", 12), 328 (M*—CH,, 4), 300 (M*—O=C—CH,, 1), 110 (40), 84 (3%,
100), 58(8). 'H NMR & (ppm): 6.69 (1H, brs, 16~H), 2.31 (6H, s, NMe,), 2.22 (3H, s,
21-CH,), 0.88 (3H, s, 19—CH,), 0.84 (3H, s, 18—CH,). °C NMR $iE5IF% 1.

it FAB-MS/MS il RFKFEREREWH LB EH L —BBEWE.

s £ X W
| EREA4E, WEE, RWBIE. HEEMA NEEEW. SEEYTE 1990 12(1): 111—112
2 Kikuchi T, Uyeo S, Nishinaga T et al. Mass Spectra of Pachysandra Alkaloids. Yukugaku Zasshi 1967; 87:
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631—639
3 ESHI%, RHBL A R WEHM D MERIEKMA,. BASH. MYER 1989 31(7). 535—539

* * * * *

CEREYTIY EYAERSHEETH

HER B FREY LSRR, BRATHERBUERS, BHRNTHRE, FiHEE
BRAHERELX.

1. FARLXREROBEAERS AT 1991 4 (13 %) B3 #.

2. YIS ERIOALT ¥4, M, BEBMEI&E.

3. ESHWEM AL, BARELR, EXRAERBELE. ¥ YNEHRGE
tHe RIBAXPELNLE, EIRNHHENE,

4. BEURZHANEEMUFEXFEY, EFBRNATERERN", Hb, HORFE 0%
EZ2® CA, HRmMA, AUHEELHS, W: Phytochem (IF#% Phytochemistry), Tetra (E#i%
Tetrahedron).,

S. KWWV RHNE, BEHLERAFKEBBEREST HZTR, TLABK—%LRH
W (1) BAMEY NZBY) BBETE Q) LAYABKNET, W ¥, TLCRKR, BT
BRAMANE; () U8 (FEERS) RAZERRWELRHE,

6. FLEYRA IUPAC rZHAMA T~ RRHRESL, EELETER—IBEKEL. X
PAEYE - RKHANEEERS, TXHUKSRE.

7. BMEEYRTBIREAR, W L&YW 3 (510 mg 0.0031%). 4R RBREND.
H&s % (MeOH), B EMERE, W: mp259—261C, BELAYWIFHERERE, W:
nZ1.653, :

8. LR AE, M BHLAY (Found: C, 62.9; H, 5.4.Cal. for C;;H,;0N,: C, 62.9;
H,53%). #{t&Y (Found: C, 62.9; H, 5.4.C,;H,;ON, requires: C, 62.9; H, 5.3%).

9. WIEHMFRE: 5% WEM° (BN c 100 m BFAEASYHEE), W
[«]3+32.2° (EtOH; c0.3210).

FeXt e #i% (ORD) WA —RIIARBK TH [ERS T L [0] R,

B _a#E (CD) MRS THEMM [0],,+21780, [0l,,—16113 2 # 4> £ % i & 1
DNey—1.02 (MeOH; ¢ 0.164) iR,

10. NMR #7% 'HNMR & "CNMR, Fik9E05%R, BRRAGY., LE08L o[
(% TMS) #w, HHKE, . B (), WHRE (brs), Wig (d), W_EiE (dd), E¥ (m)
%. PCNMR X 'HNMR ¥R NOBRAEMAE, R/ IUPAC B4, ¥ C-1,
C-2, H-1, H~2, #lfn: "“CNMR (21.15MHz, CDClL): §30.1 (t, C=5), 74.1 (d, C—6),
121.3 (d, C-3), 1442 (s, C-4). 'HNMR (100 MHz, CDCly): §0.681 (3H, s, H-18),
0.884 (6H, d, J=6.0 Hz, H-26 and H-27), 0.901 (3H, d, J=5.0 Hz, H-21), 4.342 (1H,
q, J6a, Ta=4.5Hz, J6a, 78=2.0Hz, H-6), 4.211 (1H, m, W,,,) =18.0Hz, H-3a. Fif
B RN EELRF SO ECHEOER, MU TETE,

H. FRiEFFEHAN A E (EIMS, CIMS, GC-MS, FABMS %) REMes, RALHEHT
BTHRBEENRERASE (EXEE), M: EIMS (70eV) m/z (%): 386M]" (36),
368[M-H,01" (100), 275[M-111]" (35) %. B/EHRE (HRMS) HHLERMLL—MEE,

12. #AMDEERRE, W UV AR nm(lge). 203 (4.17).

(TH 457 ])



