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Synthesis of D-panthenol
FENG Xiao-liang, WU Guo-giang , LU Yan-wen , XIE Jian-wei
(Department of Chemical and Medical Engineering, West Branch of Zhejiang University of Technology , Quzhou 324000, China)

Abstract: Guanidine D, L- pantoate was synthesized from D, L- pantolactone , guanidine carbonate and calcium hydroxide
in a yield of 91.6% . Guanidine D-pantoate and Guanidine L-pantoate were separated from guanidine D, L-pantoate in
methanol . Guanidine D- pantoate was hydrolyzed with sulfuric acid to D- pantolactone with a yield of 92.3% . D-Panthenol was
synthesized from D- pantolactone and 3-aminopropanol with a yield of close to 100% . Guanidine L- pantoate was racemised to

D, L- pantolactone with a yield of 86.5% . The resolution agent of guanidine can be reused.The structure of the product was

identified by IR and elementary analysis.
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1.1 FERFSMNE

D(L)-ZfRERNES , £ 99% Sigma-Aldrich; F
BE4p , 2 98.5% , Tl ity s BRER A, 4 & 98.5% , T
b 5 e A R T B Y 4k A Al 5 4 A KRl . WRS -
LA B SAX, A % R 22 A48 B FR /A 7] ; PE -2400
TLR I WZZ-2A B 36X, 1A %R AL
BEMRAT . LM% (IR) A Nicolet FI-IR £I.40 %
AL E ,KBr [E Ao
1.2 D,L-ZBBNERE-SEREHNHE

D,L-ZBBRHNRELEEEH 4]0 AN
DIER — B8 5 T BERN F o JEORL, B A Ak i
BT &, W 77%, 58 98.5%, 3-8
W EE REEETESCIR (5] A, LA C B 0 RS )
AROWfG, SHEIEZ G, 8 i 3w &, R
60% , & & 99.0%

EERN DR (1970 - ), 5 A0+, B G TRR U, 32 22 A S0RS 4i 46 T S 2549 Hh 144 19 & U 5%, 0570 — 8026549, fxliang70 @ 126 . como
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1.3 D,L-ZBBAENFD
1.3.1 D,L-2M8ME D(L)-Z MBI 5 H
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OH

NH 0 NH
N
HN NH, HO N)kNH
0O ———— H 2
OH

(0]

£ 250 mL B9 = H R A i AR BR K 10 g(0.055
mol) 1 150 mL /K, B PE VAR S5 M A S A ALE5 8.9 ¢
(0.12 mol) , FHRE Z 60°C , I 7E iR BE T [ BL 30 ~ 40
min, i3 JE, FRKHEP T, % 13.0 g(0.1 mol) A
D, L-VZ %R R I AR AR 1 he JRBE
SEEE W WOR 48 EAEAR BB T A HE AR A B
WO MTH S L R TR B AR RR E AK17.2 ¢,
R 91.6%, ¥ A 129.0 ~ 130.1°C ( X Wk &
129.7°¢!)),

¥ R, L D-Z MR NEE A L -2 iR
BRNEE R R D-Z BRI L -2 ff 8% K
A
1.3.2 D,L-Z BRI

7 250 mL [ [BI IS B H AR O A 120 mL H B%
M D, L-Z BRI 48.4 ¢, SRS NI 45°C , B L
f#,REE 9~10°C, I MA 0.05 g B D-iZ f@FR AN
YESFP, BB, RIE 1 h, S TR, I HAas
MR 4.4 g, A 151 ~ 152C, [a ]} = - 22.5°
(c=4,FEE), XME A [a]) = -22.5°(c =2, H
m)tel,

JEIRANINAER, BB 4.4 ¢ D, L -2 fRER AL K
BEjo, i B4R AE L L-ZMBRAERFM, RIBA6E
GEELEK 4.2 g, A5 151 ~ 152°C,[a]® = +22.5°
(c=4,FE), XBMEN o] = +22.5°(c =2,
@)[610

HERSBRRT BB, TABHEE D-ZMRR
BICRN L —3Z fR BRI
1.3.3 Xkt

7E 100 mL A9 [B JiE Bt 5 im A D -2 % BR K
14.1 g(0.075 mol) 1 30% I BR AR 13.7 g(0.042 mol) ,
THEZE 85C,RIBR M 2 h, B HEER, HABR
&, 2 E B (50 mL x 3) , & HFEBOK, 3 LK
B R &0 T8, U , U VB U ok 4 B R A, AR D -
PR NEE 9.0 g, LR 92.3% , 45 5 88°C (X HR1E
89°C),[al® = -49.8°(c=4,/Kk), XMk [a]? =
-50°(c=1,7K)t,

1.3.4 L3 fRBRINGY 3K 3%
£ 500 mL Y BB, 23 B 60 g HBEAI

40% FY B BE BN VS W 25 ¢(0.18 mol) , ARG BB i A
22.6 g(0.12 mol) L —iZ fRBRAK, fim #4 81 35 S B 3 ho
BHIZE 20°C AT, A 150 mL 7K, F 30 % &) 5% BR i
W pH=7, BEAMEBER, AT pH=3 ~ 4, H W]
INFZE 65°C B 1 he W EZEIE B G, AR
i B(75 mL x 3), & I A HLAH, F TooK i BR 4 T
B IR S IR VR 208 2R R m R T, WIS DL, L -
LZMRINGES 13.5 g, ILE 86.5% ,[a ]} = 0°(c =4,
K)o

1.4 D-ZEMEMR

OH OH

HO" "> NH .

(0)
£ 50 mL {9 [ Ji& B2 7 43 B A 4.0 g(0.031
mol ) { D —iZ f#ER P EE A 2.31 g(0.031 mol) 3-& %
PEE, A 20 mL /K Z B, E RSB T, FHE
F40C,FRIE DL 24 h, 3 2848 B A 4 B IR
18 T AR 6.30 g, LR 100% , e Y6 1Y
I 7E H e

2 HRTIE

D, L —VZ fif FR W 7K Y W 26 18 i /K i o 72 o, 1L
R 508, SERNIEER T 100°CH, &i&
B D, L-{Z f@ R AEY 43 f , A LG A8 B R 9, 3% el
LERIRRMIT =R R, A4 M0 RE
ORI R D, L-1Z BRI % 5 A, B
PR AT, BN 255 3 B i BORE BE R 45 8, 38 ™ R
5 R 0 R A 2R

X D-ZRBRIM L -7 ff B WK R /5 , i 25 A
FETEBUS MRS, 30% (&4 5) S48k
BB MEpH=7T, B ERFEETEMAZEEN
PP 0 AV A, B T T Ol 8 G, 2 0 g T LA
512 BRI & o

AT EREBAE, [« ]) = +30.5°(c =4,
7)o IR(KBr),vpa/cm™":3 345(—OH) ,2 956.2 877
(C—H),1 647.1 538 (fP Btk C =0 4R 3N),
1074.1 043(C—0 iR 3h). LR, LWE
(GFE{E),%:C 44.43(44.50); H 7.99(8.06); N
22.21(22.34),

SE

[1] The Procter & Gamble Company. Topical leave-on compositions contain-
ing selected pantothenic acid derivatives: US,6495149[ P].2002 - 12 —
17.
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1—0.50 mg/mL #} } % ;2—0.50 mg/mL K424 ;
3—0.5 mg/mL % T ;4—0.50 mg/mL BHT

K4 0.5 mg/mL % # & 78 BHT % DPPH
HER A
& 4 Sy [a] i 2 W BE B AN [ 49 B % DPPH B i %5
FITEBRBE 1. W40 0.5 mg/mL MM R 5 T JHLR

Y%t DPPH H B & W B = 15 BRF 73 34 83.75%
80.16% .80.89% , H LB A1X B B 215 KR e J1 /Y 3%
ST R MR R > #HIEY > AT > BHT, 3 f {2
Y17E % DPPH B B2 /) 88 1 345% F BHT.

3 HiE

BAEKRHMIRY AT MR ZREA R A HE
TBRRAE 1, XF DPPH A 3 M5 B 68 7 B .58 T [H
R Wk B B BHT. tHIF R B W E T, A F 9 5HExt
DPPH H)TE BRFBR/NIT M 3R > MR > 75T >
BHT. #EKA 3 FARFRIU AR BR R B
B WE A, e 108 BHT 2 Al 47 59, S RE B %
BHT f 3 , B5A B AT = .

2% 3k
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