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WK AL EITE B F IR R HELLRY cis-F trans-fR(1) L &89 E AL

oM w®OA xFH/ ERB FEHWC
NS 3 ) § > %, ,b
R=EFC K KT AR
7R B A TR B 4 525000)
CHAIM RS @A m o AR s 46 350007)

WE Wb = AT YU BCALGR, BEIF T B SR B e LR, DUH B SE o Rk & 4
WV LL 55% 77 A4S AL 2-0-FF -3 i 4-3- T KB AL -4,6-O- IR F Jk-a- D-IEE RGBT 207 (S). IR IS ok b &
W TCHEE T 5 2095 cis-[PDMSO),CL A trans-[PNCMe),ClL1 [ N HITEHI N K cis-F trans-[Pt(5),Cl,] (6 F1 7).
LI ORI (D)TERCER S S TAAAERT, SBEINSE S5 = B IC A7 8 BB GE 505 (2) 33 T DO SR hopl B 1 4%
e 5 1) o SR MR A R AN AT 0 S5 T P e R A OB, TR I () SR IR M A 5 B b =405 (3) A MUBBI: A 28 14 RO A o3k
R, 1 LWENAT A NS S, A ER AR FL AT L AR SR (AR e TN RN B IGS
WA T I T L IR AT (1) PH(ID)Z% -4 JLATT A6 284 £ v 5 S50

R B, TR BEE Atk S

Synthesis of a New Carbohydrate-Derived Chiral Phosphine and
Its Coordinating cis- and trans-Pt(ll) Complexes

Zheng, Shan“’ Jia, Li*? Liu, Zhisen® Jiang, Dahong” Huang, Yanxian“
Nong, Nanping” Zhang, Qing” Shi, Jicheng***
(“ College of Chemical Engineering, Guangdong University of Petrochemical Technology, Maoming 525000)
(®Key Laboratory of Polymer Materials of Fujian Province, Fujian Normal University, Fuzhou 350007)

Abstract Via four steps of nucleophilic ring-opening of a-D-manno-epoxide with Ph,P" anion, adduction of boranes to
phospnine, methylation of hydroxyl, and deprotection of the phosphine-boranes adduct, afforded the desired methyl
3-deoxy-3-diphenylphosphino-2-O-methyl-4,6-O-phenylmethenyl-a-D-pyranoaltroside (5) in 55% of yield. It was found that:
(1) the adduct of boranes to the carbohydrate-based phosphine was formed smoothly in the presence of alkyloxide, (2) the
alkoxide derived from the secondary alcohol of pyranoside was methylized with Mel as in its sodium salt other than in lithium
salt in THF at room temperature, and (3) the deprotection of boranes from the carbohydrate-based phosphine adduct went
smoothly by several of organic bases, but more efficiently by ethanol. The corresponding cis- and trans-[Pt(5),Cl,] formed by
the reaction of the carbohydrate-based phosphine 5 with cis- and frans-[Pt(NCMe),Cl,], respectively. The coupling constant
!Jo.p Was reliable to assign the configuration of the geometrical stereoisomers of Pt(Il) complexes with the carbohydrate-based
phosphine.

Keywords carbohydrate; chiral phosphine; deboronation; Pt(II) complex

F AR S A B AL T A b b S BG E ) R D) R Tl I ) A S A
SRR TR, HATC A et 4000 43 FlFPERE DuPhos #:4k BINAP Ji5 (1) X —B 2 F-PERCAAK; i
(S,S)-DIPAMP Uik F-PE I SE L T 3ob 9 4 Jd AS 0 B Ak 50Tt USRS P RN AN B AT C-2 XERR P
PP L-% B — A TN (1 1); BINAP #4 T JosiPhos % Jii S HE (it 5 35 Ji R 2 — 130 el o) 2 S o7
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o

X
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Figure 1 Selected chiral phosphines

WA ERIE) . Pk SR, DL
N JEURHE 26 TR B AR (5T s, i i 2R
AWTF IR AR PhoP ™ 471 12575 | N B ST ARNL BH A K 1)
PR g PO Hom e R A I 3- A -3- K
i -4, 6- 4 - T - -D-PEE I ] 55 W 1 (2). T PEIRE 2
S Pl U 4 R 0 2 ThRE R AT 1, AT AR AR 1Y
Heck FlI Suzuki /)W o stk B i S REmc AU 12, 7
FAE 2 S5 R I R I /KA 40 () T PR g D JA L 1 7
IS EL B SEWE L 2 DNIISEARZEAN P,
AL T — AR F B KA A 9 F G 1) Tk 5 2 e A
JR T - AL, X BRIE S A 5
FOES YN EEN VA S TE IS/
1 ZR51HE
1.1 BELSEMEL

i SCPHRIEAE 2 (ARSI e 110 2 AR
'"H NMR 1 °C NMR I H B 82 5, WX 2 ANFIER
FEARSA B Xoray B ATH R IL PP 1 2 A P—C
HEREEK 2 50 R 0.1851(5)F1 0.1869(6) nm, HE—HiEs2
TIPSR, X R R A 2 Ktk
AW T P D R R 1 s TR s ) LK, AT AR A 11
VUOER. BAT R T G 2 AR =% 5
TE4 BB R, Wi 1A P—C o B el 770 1, Bt
TS M R TR A T

HTHIEE S, BT 2 TR R N2 2-47
Ak AT IE AN BT, 5 Mel 7E =il N RV
(Scheme 1), TLC KIAMMER . ATRELZBEER 174,
A RIH kR, 110 NaH - & -5 Mel SOV, A4y
FI BT T B PE YA P R AR (23%), A KR MZE LR
TR, X SRR ] (1) keI ) O—Li # 4t
WP =, A T RIS RE 199, QTE WA IE T,
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FIEERE, FHBNGER: = SR Ry R S g Mel L /2
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i OH
PhyPL
SANJAL PRPH YN O 9
o \@ o]
. OMe i) BH3, THE PPh, OMe
7 6 on” i H" 2
ph/io 5 o
0’4 S\1 i) NaH
3 ,
i) NaH e ii) Mel
,/ii) Mel /PPh
ove o 3 o\ oMe
e )
ph/io o Deprotection Ph/i
- O
0
PPh, OMe PPhy OMe
HsB” 5
4
Scheme 1

S ACHL, PhoPLi SR 1 TFHR N JA ANt Fp A
Syesth 2, MEEMN THE BOkess S bom, felh
3% R AR R e &) 3. M) NaH SFE Y
Mel S BERIw] = R A3 2 5 Fmlle n &4 4. 4 11
TR 3 RE 141 AR B 7K AL B 0 mh 1 o S R B e S R
5 Mel Rz R MR Z2 5%, SOTRET 3 A1 T APk S FE AT
Mel [¥I5 N, AeBLAE=NR T S 48 h BEEAF A F] 4 1
A2 .

1.2 BR#fke

TE ORI FEE G T — BRI A 1), A oA it
TRAPFERI DB, SRR BN e iR aln] £ 2 i, ol
BURAE, SEEe TR ORI HERR T 2k ) IR b 5 2 B A
ORAPEE, (™ il ZAE R URY TAE R M al, BOh%
B BRI AR, RSk b AL 4 g
HE R T R, ISR T RAT N AR
0 e OR 4 K5 1 SCHR D5 95N, B 2 T Overschelde
IV R A A A TT T 33X AN K.

R 1 MBS S B ) T IR 5 400 P e £
4

Table 1 Deprotection of boranes from the carbohydrate-based
phosphine adduct with different reagents

il WEEYC A PR Y% AR
i 50 6 78 ot
e R 70 3 65 ot
R/ FR 100 4 70 ANFHE
LT 70 0.5 95 AN
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¥ 4 SERGEACAIE ST S, TR =) B(OE); (13 AL
117~118 “C, HIWZER BRI o] Brd, 44 2% T A
T E L SR ARMP R, I A0 =Y p AL,
JUF- € b A 3 = 20 5.
1.3 PHINEBEY

FIEBEICAL ) Pt 2% G B A 2 R &, oK
AP ITCIEICAL Y PrIDA A P I AR S IR e e g
TPENOL RTF R T FPERE 5 FCAL PH(IDSS A
#% LAE(Scheme 2). 5 3CERIRIE K —5L, Wi /KHE)
FICH TR 5 5 trans-[PtCL(NCMe),] [ v tH 15 5] Pt
UL TR FFE S ) trans-[PtC1y(5),] (6), 1ML cis-[Pt-
ClL(DMSO),] [ W U758 cis-[Pt-Cl,(DMSO),] (7). L&
Y6 Ml 7 K4k '"H NMR, “C NMR, *'P NMR, IR,
ESI-MS M JG % 73 1 %08 Jo iR,

oM
Ph/io O, OMe
o]
oM
o,OMe 'Tphz e
ph/io trans-[PICIH(NCMe)a] o _py_y
o \

PPh
MeO 2
PPh, OMe
5 \ Ox/Ph
lcis—[PtCIz(DMSO)z] MeO O o)
OMe 6
PH O 0
o)
OMe

Ph,R
N
S

/ t\C|
Ph,P

M@%
O

Ph
O
e AV,

7

Scheme 2

B GESCHR[10, T4V R IV G50 U 1THIT I
PH(ID) A JUARTAE R, I TRC A 1 e o AR B e
7E 2000~3000 Hz, 1filli=CHI{ENIAE 3000~4000 Hz ji
BBl PN, 76 6 17 (19 3'P NMR 5%, RIVEATH Upep 2051
J& 2592 Al 3838 Hz, 53C#kyu [l —2k, H—LHilT 6
FUT W LRI RE 2.

2 g

TE IR — G () OR3P PR AR BR B () R R AL
b= R MRS T A oK A S e R e, L
S5 sz 4 FCASE T — A A S A5 2 PR B LR ER (1) 5

B A7 A B — S A A & . S Bl (1) A1,
TR AL B ) G I 1 T AL B e S Ak FH AL BE S
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HEAT, Tkt b i) O—Li BERJLMm Ik ey wr .
BFIEZEE N5, A5 Mel N, (2) LR 2201 —
AWK A A BTG IR i A ) v R, e I I [
Ji, o KRR, YA e 0T H TN IR IK AL
AR ICIR R ELAL K PrID) O LRI . LA 4 TS 24
S ARG G P-F ) T AR IEAE AT .
3 ZWERs
31 NEHIEH

FTAT RNV IILE Ny S0 R« Schlenk S HEAT. %7
FHRTZTC/K AL THF 78 Ny« AR 28 FE i 440 1 2808,
FeENTE A 200~300 H k. #3591 i Bruker Drx
400 MHz BRZRESEHRAC 2 (CDCLs); IR H NICOLET-
5700 MLLAMEREACIN 2 (KBr M, 4000~400 cm ™ ');
ESI-MS 1 Finnigan LCQP™* B! il Al sE; Je & HT
A1 Perkin-Elmer 240 A Z5 5&.
32 HE PRA-IJ-THEEME46-O-FERBE-
a-D- P ZE ML HE E (2) RO & FX

I 2 2 W.SCHR[S,6] 777214, "H NMR (CDCls, 400
MHz) 6: 7.70~6.72 (m, 15H), 5.45 (s, 1H), 4.57 (m, 1H),
4.48 (s, 1H), 4.43 (m, 1H), 4.25 (m, 1H), 3.78 (dt, J=10.0,
3.0 Hz, 1H), 3.51 (m, 1H), 3.49 (m, 1H), 3.43 (s, 3H); *'P
NMR (CDClLy, 161 MHz) §: —21.7.

3.3 HBE 3-BiE-4,6-0O-F H X B E-a-D-P & ML 18
HE-3)-ZFEB-TRQ)MEK

[ RN S i e il 16 e[| AN o9 - K W
(168 mg, 24.0 mmol)FUF 75 THF 8 mL, 4 x MV#% & T
VORI PEFE 5 min, SRJSZH N PhyPCL (1.1 mL, 6
mmol), FiFEE R, WA N Lt 8y — 3
IIAFREW(1.32 g, 5 mmol)Al THF 10 mL, #itdEufiE.
SR ST SR8 A5 IO 2046 €. LiPPH, B A\ R R
YIS, TR I HERE, WEOEWTAL iR B, TLC
PRERE RNV SEA, 41 0.5 h B SOV IR ST UKOKIB
1, I BH3*THF (7.2 mL, 7.2 mmol), 20 min 2247 & MY
SE4T, FIN0.5 mL CH;OH "R AT N, Jk 28 BRI, bk
RYIH 20 mL CH,CL %5fi#, 53 H 5 mL 2538 17K F110
mL B KGR, TOKBR RN T, e T PR ([
. A MBS 2R RV L V=3 DFE RN, 4
FEA 1.7 g, 725 73%. [a]s —21.1 (¢ 0.5, CH,CLy);
m.p. 68.7~70.0 “C; '"H NMR (CDCls, 400 MHz) §: 8.01~
6.93 (m, 15H, aryl-H), 5.52 (s, 1H, H-7), 4.60~4.45 (m,
3H, H-4, H-1, H-2), 4.10 (dd, *Je. s=4.0 Hz, *J5. 6,2=10.0
Hz, 1H, H-6¢), 3.80~3.60 (m, 2H, H-5, H-3), 3.56 (t,
3Jsesa=10.0 Hz, 1H, H-6a), 2.29 (s, 3H, CH;); °C NMR
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(CDCls, 100 MHz) §: 136.95~125.71 (15C, C-aryl),
101.56 (C-7), 99.72 (C-1), 75.92 (d, “Jp.c=6.0 Hz, C-4),
69.42 (C-6), 69.00 (d, “Jp.c=8.6 Hz, C-2), 59.57 (d,
3Jp.c=1.1 Hz, C-5), 53.46 (OCH3), 40.53 (d, 'Jp.c=25.4
Hz, C-3); *'P NMR (CDCl;, 161 MHz) J: 20.28; IR (KBr)
v: 3447, 3059, 2933, 2864, 2391, 1719, 1437, 1396, 1376,
1300, 1213, 1193, 1109, 1060, 1011, 747, 696 cm ';
ESIMS m/z (%): 465 (IM"+1], 100). Anal. caled for
Ca6H30BOsP: C 67.26, H 6.51; found C 67.34, H 6.47.
34 (FE 2-O-HE-3-BiF-4,6-O-FE X B E-a-D-f
ENMEEEE-3)- R ER- MRS

i) T B B 10 S0 R AR N 3.(0.93 g,
2.0 mmol). NaH (96 mg, 4.0 mmol). M7 THF 10 mL,
W I A% B UK T BEEE 30 min, [ LT Mel
(0.25 mL, 4.0 mmol), JIEEAEUK/KE P FHiH: 30 min,
BB &=, TLC MRERR RN E4E, A HCl #il
(1.0 molsL ™", 0.5 mL)H [N, H CH,Cl, A£HY(S mL X
3), AN, AEFIE R KPEER (10 mLX3), JoK
DRIRAN T, WET-15 R BRIR A, Atk s O &
BR(V : V=25 KM B, Ak 0.76 g, %
80%. [a]s +5.2 (c 0.8, CH,CL); m.p. 158.7~159.6 C;
'H NMR (CDCls, 400 MHz) J: 8.05~6.90 (m, 15H,
aryl-H), 5.52 (s, 1H, H-7), 4.59 (s, 1H, H-1), 4.50~4.35
(m, 1H, H-4), 4.15~4.00 (m, 2H, H-6e, H-2), 3.70~3.60
(m, 2H, H-5, H-6a), 3.60~3.55 (m, 1H, H-3), 3.48 (s, 3H,
CH3), 2.97 (s, 3H, CHs); “C NMR ¢: 137.03~125.70
(15C, C-aryl), 101.50 (C-7), 97.60 (C-1), 78.18 (d,*Jp.c=
9.0 Hz, C-2), 76.21 (d, “Jp.c=7.0 Hz, C-4), 69.44 (C-6),
59.18 (d, *Jo.c=1.0 Hz, C-5), 57.93 (OCH;), 53.28
(OCH3), 37.47 (d, 'Jp.c=25.0 Hz, C-3); *'P NMR (CDCls,
161 MHz) J: 20.89; ESI-MS m/z (%): 479 ([M" +1], 10),
465 (IM'—CH;+1], 100). Anal. caled for C»;H;,05P: C
67.80, H 6.74; found C 67.69, H 6.66.
35 HE 2-O-BE-I-ME-Z-ZHFEME-46-O-FH
R B B-a-D- Bl Nk W AR R (5) B & Y

TERAEEAGUR, T R Bk 11 =30
RN 4 (0.10 g, 0.21 mmol), 5 mL JIii45 EtOH, ¥
A RNAET 70 CH, TLC BRERS RN 564,
IR ERE A, 3G A 092 g 7% 95%. 'H NMR
(CDCls, 400 MHz) 0: 7.70~6.60 (m, 15H, aryl-H), 5.38
(s, 1H, H-7), 4.65~4.55 (m, 2H, H-4, H-1), 4.35~4.25
(m, 1H, H-5), 420~4.10 (m, 1H, H-6¢), 3.75~3.65 (m,
1H, H-6a), 3.55~3.45 (m, 1H, H-3), 3.33 (s, 3H, CH;),
3.12 (s, 3H, CH3), 2.90~3.80 (m, 1H, H-2); *C NMR
(100 MHz, CDCly) &: 138.35~124.81 (15C, C-aryl),
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100.24 (C-7), 98.01 (C-1), 77.98 (d, *Jp.c=6.0 Hz, C-2),
76.12 (d, *Jp.c=5.2 Hz, C-4), 68.19 (C-6), 59.70 (d,
3 Jp.c=13.0 Hz, C-5), 56.38 (OCHj3), 53.54 (OCHj3), 36.80
(d, 'Jp.c=25.0 Hz, C-3); *'P NMR (CDCl;, 161 MHz) ¢:
—20.90; ESI-MS m/z (%): 481 (IM"+0+1], 20), 465
(IM" 411, 100).

3.6 trans-[PtCly(5),] (6)E9& R

trans-[PtCL(NCMe),]. £ M8 SCHk 77 ¥, K,PtCl,
(0.4 g, 0.96 mmol)INAZEI 4 mL /K, HEFEEEM, A
CH;CN (1 mL, 19.28 mmol), 75 C FHii$k 3 h, 501
VE, IHUE, ZAWKUE. EEAT R PR 0.23
g, 7% 69%, m.p. 280~280.7 C.

)0 e BEFE 7 1) S0 AR 4.(0.20 g,
0.42 mmol), % EtOH 8 mL, F 34N W gsH 170 C
WA, TLC PREES V564, WORHBREE I, X
BB N E A trans-[PtCL(NCMe),] (73 mg, 0.21
mmol)[) CH,CL i, 76 Mk, TLC BRERZ W
SEA, PR BRI A, I LI IE O, PR AR
DUE, 1UE, B 196 mg, PFF 78%. mp. 247.5~
248.6 ‘C; '"H NMR (CDCls, 400 MHz) 6: 8.20~7.00 (m,
30H, aryl-H), 5.52 (s, 2H, H-7), 4.80~4.65 (m, 4H, H-2,
H-4), 4.60~4.40 (m, 2H, H-1), 4.35~4.25 (m, 2H, H-3),
3.95~4.80 (m, 2H, H-6¢), 3.55 (t, *Joas="Joea=10.4 Hz,
2H, H-6a), 3.36 (s, 6H, CH;), 3.34 (s, 6H, CHj), 2.95~
2.80 (m, 2H, H-5); “C NMR (CDCl;, 100 MHz) o:
138.38~125.85 (30C, C-aryl), 101.11 (C-7), 98.12 (C-1),
80.47 (d, %Jp.c=6.0 Hz, C-2), 76.46 (d, “Jp.c=4.0 Hz,
C-4), 69.21 (C-6), 58.95 (d, *Jp.c=1.0 Hz, C-5), 58.60
(OCHs3), 53.94 (OCHs3), 34.51 (d, 'Jp.c=24.0 Hz, C-3); *'P
NMR(CDCl;, 161 MHz) 6: 15.60 (‘Jpp = 2592 Hz);
ESIMS m/z (%): 1216 ((M+Na'], 2), 481 ([5+0+1],
46). Anal. caled for CsyHssClLOoPoPt: C 54.28, H 4.89;
found C 54.35, H 4.82.

3.7 cis-[PtCly(5),] (7)B9& B

cis-[PtCL(DMSO),] Z: i SC ik 7 #%:'°.. DMSO (0.2
mL, 2.89 mmol) A% K,PtCl, (0.4 g, 0.96 mmol)i] 8
mL KW, BRI 4 h, MR AT, TE,
AWKUE, OlEvk, ClkvE, BT 035 g, 7~
# 86%, m.p. 195.6~196.8 C.

PERAEEETR, T e i1 1 — 80
AR 1~2 (0.20 g, 0.42 mmol), fii% EtOH 8 mL,
PN RV ARET 70 Ciih, TLC BREZZ RN 5E4,
W BRI, WE RGBTSR cis-[Pt-
CLL(DMSO0),] (88.6 mg, 0.21 mmol)ff] CH,CL ¥, 7£%
WO BERE, TLC MRER S RV 564, IR, £
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it 5 LR CTR(V - V=2 DFJENT &, ik 7
163 mg, =3 65%. m.p. 203.8~204.7 ‘C; 'H NMR
(CDCls;, 400 MHz) 0: 8.05~7.30 (m, 30H, aryl-H), 5.70
(s, 2H, H-7), 4.80~4.60 (m, 4H, H-4, H-1), 4.25~4.10
(m, 2H, H-6¢), 3.72 (t, *Joo5= Jsesa=10.2 Hz, 2H, H-6q),
3.65~3.50 (m, 2H), 3.31 (s, 6H, CH;), 3.28 (s, 6H, CH3),
2.95~2.75 (m, 4H, H-5); *C NMR (CDCl;, 100 MHz) ¢:
133.85~126.94 (30C, C-aryl), 102.45 (C-7), 102.39 (C-1),
78.19 (d, *Jp.c=5.0 Hz, C-2), 76.73 (d, *Jp.c=4.3 Hz,
C-4), 69.66 (C-6), 65.56 (d, *Jp.c=1.0 Hz, C-5), 5823
(OCHs3), 54.32 (OCH3), 31.58 (d, 'Jp.c=24.5 Hz, C-3); *'P
NMR(CDCls, 161 MHz) d: 7.95 ('Jp.p=3848 Hz); ESIMS
m/z (%): 1622 (M +5—Cl ], 10). Anal. calcd for
Cs4Hs53CLO,oP,Pt: C 54.28, H 4.89, found C 54.38, H 4.96.
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