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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 LiAlH,, 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'*3a—dimethylamino—200~methylmethylamido—pregnene (2), and was further
comfired by FAB—MS / MS spectra. The structure of the 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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ERE R BB A, M PC NMR 3B 8 AR & _ T AR R YRR
B ST X—S RS, BAE TR A BILFGEM. ZERTIR O RATEERE T X-
RS TRS R, AT RBEEM AN '"HNMR Al °C NMR i, 4738
BT A RMET SR, HAAEEBRMEAIESI, EX TR A FEEA S —1
SGWHEMILEY, BEETSE, RIFHE A B LIAIH, &, AR Y9
TLC # & BB 37 4. RAOVANE N E, HiBELS X-REMHHLERILE, B
ET3IMAHNMEFETYHNEH. AER#E SHARBYEYEER A, 2), NE
ITB&H "HM BCNMR %%, B AMA K 'H SCAEMBEE— -
. ATH—PUELE A (1) PRAERBA, (2), RIBAT X-SAEMEHEL, H
FAB-MS / MS AR #—HE THIESE, ASCHIRETR AW A F1 A, K6 L7 —1
YR EFER B WEWHE, H4B MS/ MS FEARFESHX MBS PR A,

LiAlH, £ JF4% 3, mp 155—159C., HEEHHA > F& FI4& m /2370, #R2> T
AW CpsHyNy; M m /284 (100) K 110 (11), 72 (22), 58 (17) X BEHHAF R #E
%, 8% 3 FBA 3-NMe,, 20-NMe, B2 =W, “CNMR H, BKES S
161.00 (C), 117.51 (CH), 156.08 (C), 126.05 (CH) ppm % 'H NMR €3
5 5581 (brs), 6.34 (brs) ppm RS FHAFAINIE, M UV 7 1261—262 nm
PRYRF RN EEIRIGFE, WA N X-SENHEREE, e 3 NBA DN
BRY, HEWTER: A3 P20 "FKEEH & (N30
dimethylamino—20x—dimethylamino—pregnadiene). T £ a/# EH 3 # 'H f VC
NMR i (% 1).

R
-~N _—n<
Me Me

Mo M- He N Me N°”
1 Re CHO 2 R GHO
3 ReMe 4 Be=Me 5

LiAIH, & [7¥) 4, HREERS FE % m/ 2372, #r0FRN CsHUN,,
HMBLEE m/ 284 (100), 110 (15), 72 (24) XEFREREN, BH 4 HEH
3-NMe,, 20-NMe, B 4EH; 53 LBENEMRIEREF. 'HNMR B, HEEF
550.82 (s), 0.85 (s), 1.17 (d, J=6.7Hz) ppm AN F 19, 18, 21-H ¥, H—4&
LAEB B 6 5.65 (brs) ppm. “CNMR HEKIES 5156.24 (C), 126.64(CH) ppm
BRI FPRIAE WG, SHESRYE, miAENBE LS, WalfaAGR R
16 (17) fii, M A 58 A, BSEFERE, XMEEEFEGXEIAE., HHLEY 4
KEMBER: A"-3e—— B 200~ F k22§ % () "*~3e—dimethylamino—
200—dimethylamino—pregnene).
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R1 L&YW 158 PClLean

Table I  '*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
5 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 "0 24.89
8 35.45 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

*+ o[ E#, WEKE DEPT.

WA, XFENEYBETEWAL, ERIESS. A X—a g R e b s EER
A (1) Mg, MBERFNLOBE A, ) WR3IEEE (ol fdkkd L
ABEHEE). LIS A FB A KRS EMRFRIEARRN 'HNMR f °C NMR
%, BRMEERIXSESER T, RITH HA PCNMR BB EEF T

Log g IE

HTEEXRSANRM A RS, RI#E 28T HRMS i & MS/ MS R,
HRMS B4 4> F B T A m/ z384.31 I TR A CsHyN,O. T 5 — iR
m/z (%) 386.55 (34) R4 TRN C)sHpuN,O. WX FX MRS A MS/ MS #AK
BRI, WEEAGHERAPEEBA. BlLaZ2BARNA (M2 B&¥Y
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FAB-MS i, ¥ m/z385.30 2 A M'+1 A EEE, B m/z380—390 fY
55 (E1b), S LAFERB A, B M'+1 MR 1§ m /2 387.30. FETME AR A
MR LS ML S Mz B R, RATXENRS PR A IR A, £AKH
M'+1 B R iEH MS/ MS BEARBEIT AT B, MM TH4B A Fil A, NS FE
B, B lcHiRIEMAT M™+1 BB m/ z385.30 A MS / MS i¥, XA FRI%EE T
5 A B M™+1 8 FAB-MS # fy, Hithk %48 | N=(CHO,CH,) Z R Bl iR g
m/z327.43 (42), i MS/MSifHFH Mg, HHEHA M—CH, H¥% m / z 369.39.
K 1d W KR FAB-MS &8 A, i M*+1 & m / z 387.50 #) MS/ MS %, kX
m/z387.51 (M™+1), 3%& m /z329.39 & M'+1 g% 4 N=(CHO,CH,) IR, 7%
HEH M g RER m/2371.38 (47) (M™—CH,). 11 MS/MS LR A 1 A, 2
B2 RAABWAE, MAXTEZREIAAHEZLE, XHELTHR A PRER A, B
. BT FAB-MS 8 M'+1 BB R MURIE, 18 MS/ MS i &8s 3w
KREGESFRORFET AR, G R B, RO AT
BAR A BUMRARE I . (HAEBYUERE, MS/ MS HURTEHENNR & b A R4 4 9 G5 Mg A 24
AR,

E&EHEM B, mp 168—170C . HREH B> F B T ME m /2343, HE4 C
NMR 1 DEPT ¥, ®#H FR C3H;NO, BB EY AN m/ 2
110 (40), 84 (100), 58 (9) 7 3—NMe, EH WA, MHA m/z300 WEHE
M*—O=C—CH, =4 K., M 'HNMR &, A -IEETE 66.69 (brs) ppm, Iii NMe,
B 62.31 (s) ppm, =PHFHEBIE 0.88 (s), 0.84 (s), 2.22 (s) ppm, RIBA]
#E R 18,19-CH,, TiJ5—4 RAEHEM L 21-CH,. M "C NMR BiEFH, H—*E
BIES K 6144.12 (CH), 155.67 (c) ppm, HEMFE 16 (17) fii; BAE—HEHRE
5 6196.51 (c) ppm, BHERUE 20— E (bR E G SR04, kB L2 B
WEEGEEH. UV ARKERK 2,,239.5mm L TH B o, f ARMEKELE,
BAFMrfrigE "C NMR $#, B BHEWAHEN S5 A'—3a— 7 F 2 i 1%
—20—Fd (A\'*-3a—dimethylamino—pregnene—20—one). AETI37%E 'H#M '*C NMR %
¥, ®AMET 'H- PCHETCOR #%, LI 'H M PC NMR $i5& pomT Sk,

RIEEHER A CHGET X—RAfissmss O, HEEB A, BYIEREERN
BrR R,

PR BRSO E, KA E. IR B Perkin—Elmer 577 7+ 66 iHUE. KBr
FEH. UV B UV-210A 756 6EH Mz, 'HNMR M “CNMR. DEPT f Bruker
AM—400 PR ILIRAUME, WhE TMS, BH CDCL, ki § (ppm). MS A
Finnigan—4510 & {2, #BF&Ki$ (ED: 20eV. HRMS. FAB-MS/MS H
JEOL JMS—SX 102 / SX 102 Tandem Mass Spectrometre il & .

BEEM EHIr, 19854 10 AREAEPRA S, W 7T0kg, AL ZBREBHE
B, BEAE B, REAE Skg, A S%EEBKEA O AR, BAMGEESBR
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Y, MBAWE KB, Z pHI0, KE, Tl KBEIIE, BEHAHGRE, FUENS,
BHRRY 331g. AMAENMEBRNERREZN, BREETER A (HELHEAE
FHR A MRS, BRE40.1%, 2EINLBEFER D 500mg, HFHER B
90mg. BS54 0.0007%, 0.0001%. D HER—/DEE, DHKKRE @ .

BEEB A GBER A) (1f 2EH), mp 162-163C. UV A5 261 nm.
IR v 2930, 2850, 1668, 1460, 1370 cm™. HaE T &G, N ad o3k E N, B A
(1): CysHeoN,O. MS m/ z (%): 384 (M*,4), 369 (M'—CH,), 110 (55), 84 (314, 100),
58(9). '"H NMR 8 (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—CH,), 0.89 (3H, s, 19—CH,). C NMR $iE#&EHN T
1. 8 A, (2): C,HuN,O. MS m/ z (%): 386 (MT, 2.5), 371 (M'—CH,). 110 (55), 84
(3£ 1#,100), 58 (9). 'H NMR 4 (ppm): 8.19 (1H, s, CHO), 5.72 (1H, brs, 16—H), 4.21
(1H, q. J=5 Hz, 20—H), 2.65 (3H, S, NMe), 2.22 (6H, s, NMe,), 1.28 (3H, d, J=6.5 Hz,
21-CHj;), 0.92 (3H, s, 19—CH,), 0.80 (3H, s, 18—CH,).

BURS (1F02) 150mg % FIOSERMEER, LA 300mg LiAIH, ¥R, EH 3 /b
B, HRAEE™Y, B TLC BHaE, BLUEEY 34 110 mg, 4 4 30mg. &Y
3. CpsHpN,. mp 155—159C . UV AECH, 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 4 (ppm): 6.34 (1H, brs, 15-H), 5.81 (1H, brs, 16~H), 2.93 (1H, q, 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 ¥ #EHL EFI F&X 1. k&Y 4
CysHuN,. UV Bk, IR v, 2930, 2840, 1580, 1415, 1120, 1050 cm™'. MSm/z
(%): 372 (M, 2), 357 (M™—CH,, 15), 110(15), 84 (314, 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—CH,), 0.82 (3H, s, 19—CH,). '*C NMR ¥{EF|F % 1.

HEHEEMB B (5, C,H,;;NO. mp 168—170C . UV AE9M, 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™—CHs, 4), 300 (M'—O=C—CHj,, 1), 110 (40), 84 (F: 1%,
100), 58(8). 'H NMR 8 (ppm): 6.69 (1H, brs, 16—H), 2.31 (6H, s, NMe,), 2.22 (3H. s.
21-CH,), 0.88 (3H, 5, 19—CH,), 0.84 (3H, s, 18—CH;). "C NMR ##E5| T 1.

Bt FAB-MS/MS #El AR K FRFBEYFIALEFRE DL BRAENE.

5 X X W
1 EREA%E, WIFE, BRBRE. EEHEM A NLEEH. ZEAYHER 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 EREA4E, BB A R BEEEM D HEMFERMA. BRSH. HYEM 1989 31(7): 535—539

* * * * *

Kz RHEYIBTITY HYFIR AR A

MO T L0 T, BREATIERE NERS, BHRMTHRE, 5HEEL
BRAAAERE IR,

| IREXRTHMELABXS BT 1991 F (134%) FH3H#.

2. EUFBIY M IERMBLT X¥4. . BEAHETE.

3. FEHEFSRELH, EARELR, EXRATEHERCE. ¥ RS WHNEHRTRBLE
H, FEAXPEYMNE, BAETHANHZEI,

4. BEXBMEHIAM B INFEXFEH, EXREXNAFEREN, Hd, EXMALH%E
E£MK CA, BANE, AABEESE, . Phytochem (IF#% Phytochemistry), Tetra (IE#iN
Tetrahedron).

5. XRFHLARANE, BEFLRAEFEFHELETHETR, TREBA LT
() EHEEY ZBHEY) PREFE Q) kEYSENET, W ¥H, TLCK, &F
RIEAMANE, 3) 8 (FEERS) RIS,

6. FILEYFRA IUPAC RIZHNA - RN AL L, EEALETHER—MBEMBE. X
PUAYE—-RERHFTFERES, TXHUHRSRE.

7. M-SR AR HEE, 0 L4483 (510mg; 0.0031%). 45 % M4E W B ERn.:
HEé& (MeOH), BAMFERE, W: mp259—261C. BEALSYWIFFRERE, W
nZ1.653,

8. LEMTERLE, W BHLEYW (Found: C, 62.9; H, 5.4. Calc. for C;;H;;ON,: C, 62.9;
H,53%). ¥ik&% (Found: C, 62.9; H, 5.4.C,H,;ON, requires: C, 62.9; H, 5.3%).

9. WRENERE: (2T WM (FRABM ci 100m BABELEYHER, o
[@]5+32.2° (EtOH; c¢0.3210).

XA (ORD) fH—RIIRREK T [MEDZSF LIE [0] ARR.

B #i (CD) A A FREMEM [0]5+21780, [6],,,—16113 2 53 £ B B W fE 10
Ney—1.02 (MeOH; ¢ 0.164) iR,

10. NMR #7574 'HNMR & “CNMR, FEHNLBAME, BRRNGY. LESEBU 6 E
(%t TMS) F7&, HOEE, 1 B2 (s), BHE (brs), D& (d), W_EH (dd), H# (m)
%, DPCNMR K 'HNMR ¥4 505 9 BT 5t M E A8, KB IUPAC 4L, #rHA C-1,
C-2, H-1, H-2, #ifm: "“CNMR (21.15MHz, CDCl,): & 30.1 (t, C-5), 74.1 (d, C-6),
121.3 (d, C-3), 1442 (s, C-4). 'HNMR (100 MHz, CDCl;): 60.681 (3H, s, H-18),
0.884 (6H, d, J=6.0 Hz, H-26 and H-27), 0.901 (3H, d, J=5.0Hz, H-21), 4.342 (IH,
q, J6a, 7a=4.5Hz, J6a, 78=2.0Hz, H-6), 4.211 (1H, m, W,,,) =18.0Hz, H-3«. FiH
UBRFREBAEELRBSMESCPEEH, WL T HTHEE,

11. RiSFEEF AN (EIMS, CIMS, GC-MS, FABMS %) REM#iE, RABHEAT
BTFHELREENEMTERAFE HXERE), 0 EIMS (70eV) m/z (%): 386M]° (36),
368IM—H,0I" (100), 275[M-111]" (35) %&. ®WAHAH (HRMS) HHLEAZH—EFEL.

12. I ERE, W UV AR nm(lge). 203 (4.17).

(% 457 0)



