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Chemoselective Alkylation Of L-Ascorbic Acid 

Mukund G. Kulkrrni“ and Shankar R. I‘hapste 

Ascorbic acid 1s ~,~delv d~str~huted 111 aerobic olganlsm\ lt IS in\ol\,ed in several biological processes e.g 

itprotectscellularcomponentsfron~ tieeradl~alsandoxldallts , serves asa reductant m several important enzymatic 

biotransformations’h plavs a pre\ entl\.e role In a large number of diseases such as cancerId I’.“, heart ailments and 

AIDS:’ It is also known to protect the hlomembrane from lipid peroutdations” Furthermore, several derivatives 

ofascorbic acid act as anti-tumour agents’- .L\part from these physiological and biochemical studies, ascorbic acid 

has been employed m the synthesis of natural products’ llhe dclesserme. dilaspirolactone aglycon, leucodrin, 

leudrin, methylrhodomelol. reflexin and rhodomeloi Ho\\evel. the utility of this important compound does not 

appear to have been explored to a significant extent as one \\ould have expected This could be due to the complex 

chemical properties of ascol-bit acid 

The literature sunel showed that the aqlation ~5 \\cll as alkvlatlon of ascorbic acid is fairly sensitive 

to the reaction conditmnsm It has bren &own that alkylarlon ofascnrbic acid in solvents ofhigh dielectric constant 

favour ?-C-alkylation Lbhen p~‘\\ertill alkvlatiny agents L\crc cmpluyed’ Slmilarlq 8 2-C-alkylation was observed in 

Michael addition ofl-ascor blc ncld to conjugated carbonyls In highly polar solvents’ A recent publicationh reports 

that in THF-DMSO. .3-O~alkvlatlon th favoured ober 2- C-nlkylatton. no 2,3-di-0-alkylation was observed in this 

case 2, 3-di-0-methyiatlon of 1, In reiluxlng acetone usmg K,CO,as a base and DMS as an alkylating agent has 

been reported ‘8 In the light of thebe \ arled results It became essential for us to optimise the reaction conditions 

for the preparation of the dlfferentlaily protected 2,3-di-0alkyl derivatives of S,6-0-isopropylidene-L-ascorbic 

acid This would ensure an uninterrupted apply of materials for the Intended studies 

In the present study. the alkvlatlon, Mere carried out on 5,6-0-lsopropylidene-L-ascorbic acid 1. The 

reactions were performed ubin= cr tr~~th\l,~m~nr or nnh~drclll> potassium carbonate as a base and various alkylating 

agents’? under different stJI\ent and temper.lture cond~t~crn\ 

Initially the alkylatl~~n\ ucrv t_nrrlcd out using tllt’thvlamlne as a base In dry methanol at room temperature 

(Method A, Table I) Li’ith one mole equivalent ofdlmeth\I sulphate or methoxymethyl chloride as an alkylating 

agent, a good yield of ~,6-0-lsoprop~lidsne-3-O-alkvl-~.-ascorbic acid was obtained though a substantial amount 

ofstarting material was recovered In case ofbenzyl bromide and ally1 bromide 3-0-alkyl and 2-C-alkyl derivatives 
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EO Method ~ GO + GO 

HO OH RO OH RO OR 

(1) (21 (3) 

Table 1: Alkylation of 5,6-0-isopropylideue-L-ascorbic acid. 

+ 

o R 

(4) 

No. Method R Products ( % yield’ ) 
2 3 4 

1 A 
2 H 
3 I‘ 
J I) 
5 li 
6 .A 
7 13 
8 C’ 
9 I) 
IO t. 
II .?\ 
12 13 
13 ( 
I3 I> 
I5 L, 
16 ,I 
17 13 
18 (. 

19 I) 

20 t 

Me 
Me 
hle 
hle 
hle 
hlOh1 
110~1 
11011 
X1011 
Xl Oh1 
Benzyl 
Bell2yl 

Ben2yl 

Benzri 
1kllZ~l 

All\l 
.All$ I 
All\ I 
XII\1 

AII\I 

a(56) 

a(60) 
il(71) 
a(69) 

b(52) 
b(63) 
b(6R) 
b(7i) 

c(40) 
C(51) 

~(61) 
ccl:) 

d(l.! j 
d(63) 

d(68) 

d(27) 
d(trace) 

a(32) - 

a(19) 
a(23) 
a(96) 

b(29) 
b(23) 

b(17) 
bW 
410) ~(36) 
c(35) c(12) 

c(15) c(<5) 

c(O3) c(O2) 
c(75) 

NO51 d(33) 

d(17) d(14) 
d(l0) dW) 
d(28) d(26) 
d(58) d(trace) 

were obtained in good yields Small amount of 2..J-dl-0-alkylated product was also isolated However no starting 

material was detected in these reactions 

In THF:DMSO ( I I) usmg anhydrous potassium carbonate as a base at room temperature (Method B, Table 
I), 3-O- and 2,3-di-0-alkylation was observed to a large extent when one mole equivalent of dimethyl sulphate 

or methoxymethyl chloride was used as the alkvlatmg agent (Table 1) No 2-C-alkylation was detected However, 

in case ofbenzyl bromide and ally1 bromide (Table 1) 3-O. 2,3-di-0 and 2-C-alkylated products were isolated in 

more or less equal amounts These results are at variance with the reported one” as 2,3-di-0-alkylation was 

observed to a significant level in the present xtud\ (Table I) 
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(2) 
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R,X (excess1 
-- 

anhyd. K CO ,3Clm1n. 
2 3 

dry Me2C0 it 
RO OR1 

(5) 

Table II. Alkylation of 3-O-rlkyl-5.6O-isopropylidcnc-l-ssrorbic acid. 

NO Product R R, % yield’ 

I 52 hle MOM 72 
2 Sb hle Benzyl 90 

3 SC file Ally1 80 

1 Sd hIOh Me 86 

5 Se hlOM Benzyl 77 

6 Sf hIOh Ally1 91 

7 Sg Benzyl Me 83 

8 Sh Benzyl h4OM 75 

9 Si Ben7yl Ally1 74 

The reactIons In dq acetone using anhydrous potassium carbonate as a base either at room temperature 

(Method C, Table 1) or at reflux temperature ofacetone(h4ethod D, Table I) resulted mainly in 3-0-alkylation when 

one mole equivalent of dimethyl sulphate or methoxymethyl chloride was employed as alkylating agent No 2-C- 

alkylation was obsen,ed in these cases However, m case of benzyl bromide and ally1 bromide 2-C-alkylation was 

also observed, albeit to a small extent 

On carrying out the reactions m dry acetone (Method E, Table I) usmgpotassium carbonate as a baseat reflux 

temperature and using excess of either dunethyl sulphate or methoxymethyl chloride or benzyl bromide or ally1 

bromide, 2,3-di-O-alkyl derivatives were isolated in good to excellent yields No 2-C-alkylation was detected 

except in case of ally1 bromide (Table 1) 

Reaction of 5,6-0-isopropylidene-3-O-alkyl-L-ascorbic acid 2 m refluxing acetone using anhydrous potas- 

sium carbonate as a base with excess of various alkylatlng agents furmshed corresponding 2,3-di-O-alkyl products 

5 in excellent yields (Table II) 

In conclusion, alkylations of 5,6-0-lsopropylidene-L-ascorbic acid I in dry acetone show better selectivity 

in favour of 3-0-alkylatmn than when conducted m THF DhcZSO (I I) at ambient temperature or under 

triethylamine-methanol conditions Further. the sequentral alkylation of 1 with different alkylating agents in dry 

acetoneconstitutesagoodmethodforthe preparation ofdifferentlallyprotected 2.3-di-O-alkyl-5,6-O-isopropylidene 

-L-ascorbic acids 5 in good overall yields These dialkyl derlvatlves are being utilised in exploring other reactions 
of L-ascorbic acid 
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EXPERIMENTAL SECTION 

All solvents were distilled and dried before use All liquid reagents were distilled and stored under anhydrous 

conditions. Dry tetrahydrohran was freshly prepared by distilling over benzophenone and sodium, under argon. 

Dry DMSO was obtained by refluxing over anhydrous K,CO, and stored on molecular sieves. Anhydrous KZCO, 

was prepared by heating to 230°C to 250°C for 30 min and then cooled in desiccator before use. Dry acetone was 

obtained by refluxing over KMnO, till permanent pink colour persisted (2 days) Then it was refluxed over 

anhydrous K,CO, for 4h and distilled and stored over anhydrous potassium carbonate Triethylamine was refluxed 

on calcium hydride for 4 h and then distilled It was stored over molecular sieves. Anhydrous methanol was prepared 

by distilling over calcium hydride and stored over molecular sieves Silica gel (100-200 mesh) was used for column 

chromatography 

UV spectra were recorded on Perkin Elmer Lambda 3B, UVNIS spectrophotometer. IR spectra were 

recorded on Perkin Elmer model 1600 series FTIR instrument. ‘HNMR spectra [ppm, TMS as internal standard] 

in CDCI, wererecorded on a JEOLFX90Q instrument Optical rotations weremeasured on JASCO DIP IS 1 digital 

polarimeter. All melting points are uncorrected and obtained with paraffin oil bath 

(;erlertrlprocrdrlrefor ~rlk~ltr/~o~~ r~~5.(i-O-r.,o~/~~r~~)~ ll~rlre-L-trsc,orh,c L~CU/ (1). 

A4edmdA. To a stirred mixture of 1 (3 0 mmol) and dry trlethylamine (3 0 mmol) in dry methanol (10 ml), was 

added the correspondingalkylatmgagent (3 0 mmol. I 0 eq J The reaction mixture was stirred at room temperature 

for 3 to 6 hrs Methanol was then removed under reduced pressure Brine (IO ml) was added to the residue and 

products were extracted in ethyl acetate (3 x 20 ml) Combined ethyl acetate extracts were dried over anhydrous 

sodium sulphate Ethyl acetate was removed under reduced pressure and the crude product was purified on silica 

gel column using hexane-ethyl acetate solvent system 

b4ethoclB. A mixture of 1 (3 0 mmol) and anhydrous KZC0,(3 0 mmol) in THF.DMSO (I I, 15 ml) was stirred 

at room temperature The corresponding alkvlating agent (3 0 mmol, I 0 eq ) was added to it. The reaction mixture 

was stirred for l-3 hrs at room temperature and then brine (30 ml) was added to the mixture It was extracted with 

ethyl acetate (3x25 ml) The combined organic layers were dried over anhydrous sodium sulphate and evaporated 

under reduced pressure The crude products were purified on silica gel column using hexane-ethyl acetate solvent 

system 

Mefhod (‘. A mixture of I (5 0 mmol) and anhyd K,CO, (5 0 mmol) in acetone (25ml) was stirred at room 

temperature and the alkylating agent (5 0 mmol, I 0 eq ) was added to it in one lot The stirring at room temperature 

was continued for 1 h and then the reaction mixture was concentrated under reduced pressure Brine (30 ml) was 

added to the residue and was extracted with ether (3x30 ml) The organic layer was dried over anhydrous sodium 

sulphate and ether was removed under reduced pressure The crude products were separated on silica gel column 

using hexane-ethyl acetate solvent system 

MerhodD. To a stirred mixture of 1 (5 0 mmol) and anhyd K,CO, (5 0 mmol) in dry acetone (25ml) was added, 

in one lot, the corresponding alkylating agent (5 0 mmol, I 0 eq ) The reaction mixture was stirred at reflux 

temperature for I h and then acetone was removed under reduced pressure. Brine (25 ml) was added and the product 

was extracted in ether (3x30 ml) The organic layer was dried over anhydrous sodium sulphate, and ether was 

removed under reduced pressure The crude products were separated on silica gel column using hexane-ethyl 

acetate solvent system 

MefhodE A mixture of I(3 0 mmol) and K,CO, (7 S mmol) m acetone (30 ml) was heated to reflux while being 
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stirred An excess of the alkylatmg agent (7 0 mmol. 2 3 eq ) was added to this mixture in one lot Heating was 
continued for 1 O-30 min Then it was cooled to room temperature and concentrated under reduced pressure Brine 
(30 ml) was added and the product was extracted in diethyl ether (3x30 ml) Organic layer was dried over anhydrous 
sodium sulphateand ether was removed under reduced pressure Thecrude product was purified on silicagel column 

using hexane-ethyl acetate solvent system 

j.6-O-l.sop~op~~lldel~c-3-O-t?l~~i~l~ I-I:d.,iohc Wld (-'tlJ 
White solid M P 116-l 17’,C [lit :h 116-l 17’C] 
[a], = +I4 I6 (c 2 methanol). + I I I (C I CHCI,) [IIt :r t I I 0 (c I CHCI,)] 
UV (methanol) 1 nil, 246 nm (e 49.34 t 
IR (CCIJ 3350, 3000, 3965. 1770, I700 cm 
‘HNMR(CDC1,) & 1 30 (s. 3H, C-CH,.) I 36 (s, 3H, C-Ctt,), 3 96-4 48 (m. hH, -0-CH,, C-6-H?. C-5-H), 4 56 
(d, lH, C-4-11, .I= 3 2 Hz), 5 84 (bs, III. -OH exch with DZO) 
Anal Calcd forC,,H,,O,, C.53 17. II. 6 I3 FoundC‘,57 16,H,647 

U\’ (methanol) rTa, 241 nm (5 -175;) 
IR (CCIJ 3400, 2900. 1770. I700 cm 
HNMR (CDCI,). b I 34 (s. 611, C-CH,). 3 71 (s, 3lI. 0-CI1,). 4 00-3 57 (m, 3H, C-6-H,, C-5-H), 4 77 (d, IH, 

_ .J= 2 5 Hz, C-4-H), 5 54 (s, 2H. -0-CH,-0-CH,), 6 67 (hs. IH,-OH exch with D-0) 
Anal Calcd for C ,H,,O (I.50 76. f1.6 19 Found C.50 F7, H.6 30 

j,6-U-i~op~o~p.)~l1ti~tf~-3-1 I-h~,tr:)~l-l.-~i\i~o,-htc Ed (A) 
White solid M P 109-I lO’,C [lit “’ IO5-106°C. Ilt Ia lO9- I I I”C] 
[a], = +36 4 (c I methanol:) [lit ( -1 <Cl (c I methan~~l~] 
UV (methanol) A,, 217 nm (t‘ 240LJ) 
IR (Nujol): 3447, 2976. 1759. 1703, 758 cm 
‘IINMR (CDCI,) 6 I 35 (s, 3H. C-CH,). 1 41 (s, 3H,C-CH,). 4 I l-4 32 (m, 3H, C-6-Hz, C-5-H), 4 71 (d, lH, 
.I= 3 8 Hz, C-4-H), S 71 (s, ?H, 0-Ctl?-Ph), 7 65 (s, SH. Ar-H) 
Anal Calcd for C,,H,,O,, C~62 74, II,5 92 Found C.62 31. H.5 91 

0’ (methanol) >,, 24’: nm ~,e 5.306) 
IR (Neat) 3338. 2976, 1763, I6S6 cm’ 
‘HNL4R (CDCI,): 6 I 37 (s, .3H, C-CH,), I 43 (s, 3H, C-CH,). 4 14-4 5 I (m, 3H, C-6-H,, C-5-H), 4.74 (d, IH, 
.I= 3 8 Hz, C-4-H). 5 17 (d, 2H. -0.CH,-CH=CH.), 5 57 (m, Z-1, -0.CH,-CH=CH,), 6 2 (m. IH, -O-CH,- 
CH=CH,). 
.4nal Calcd for C,,H,,,O., C.56 13~ H.6 29 Found C.Sh 12, H.6 11 

~,~-O-I.\O~~~~~~II~~~?~-~-( '-hc',~~r~i-i-rr.,L~ot.ht~~ WK/ (A I 
White crystals MP l2?- l26’C 
[a], = - 62 I8 (c 2 methanol I 
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UV (methanol) hmm, 224 nm (e 3057) 
IR (Nujol): 3385, 2923, 1743, 1655, 72 I cm 
‘HNMR (CDC$) b 1 3 1 (s. 3H, C-CH,), 1 40 (s, 3H. C-CH,), 2 6 (bs, IH, -OH, exch. with D,O), 3.62-4 33 (m, 

6H, C-6-1*,, C-S-H, C-4-H, C-CH?-Ph), 7 11 (s. SH, AI--H) 
Anal. Calcd. for C,,H,,O, C,62 74, H,5 92 Found C,62.51, H.6 I I 

5.6-O-rsopropylrrJ~~rre-2-~‘-~ril~l-l,-~rs~~~r.hlL. trud IJL// 
Undistillable liquid 
[a], = +50 40 (c 2 methanol) 
UV (methanol): b,, 227 nm (F 220 I ) 
IR (Neat), 34 16, 2933. 1786, I64 I cm ’ 

‘HNMR (CDCI,). d 1.3 I (s, 3H, C-CH,), I 38 (s, 3H, C-CH,), 1 85 (bs, IH, -OH, exch. withD,O), 2.71 (d, 2H, 
.I= 7 7 Hz, C-CH,-CH=CH?), 4 14- 4 40 (m, 3H, C-6-CH, C-5-H), 4 65 (d, IH, ./= 7 7 Hz, C-4-H), 5.42 (m, 2H, 

-C-CH=CH,j, 5.94 (m, I H, -C-CH,-CH=CH,) 
Anal Calcd for C,$i,,Oh C,56 64, H.6 29 Found (..56 30, H,6 47 

5, 6-O-~sr~prop~~l~derre-2,3-~f11-O-merl~~ /-/_-mr wh I~( /d (3uJ 

Needle shaped crystals M P IOO-IOI’C (lit ‘( X3-87’C. lit 1t 98 5-39 S”C] 
[CL], = +13 35 (c 2 methanol), 7 1 I -l (C I CHCI>) [ht I’ + I I 0 (c I CHCIJJ 
UV (methanol) >‘,., 233 (c 5352) 
IR (Ccl,). 3005,2960, 1790, I700 cm 
‘HNMR (CDCIJ 6 I 30 (s, 31~. C-CH,), 1 45 (s, _3t i, C-CH,), 4 00 (s. 3H, -C-2-0-CH,), 4.17-4 4s (m, 6H. C- 

6-CH2, C-5-11, -C-3-0-CH,), 4 65 (d. I H. ./ = 3 8 tlz, C-4-H) 
Anal. Calcd. for C,,Fl,,,O, CL54 09. H.6 60 Found (‘.5-I il, H.6 67 

.Y, 6-O-r.~oprop~~hd~t~~-~, 3-d1-O-r,l~rllo\-1,t~lr/h\ l-l -u\~ r~hc, UC/L/ (3h). 
Undistillable oil 
[u]~ = +20.00 (c 2 methanol) 
UV (methanol): >‘,., 233 nm (c l3823j 
IR (Neat) 2950,2880, 1750, 1670 cm 

‘HNMR (CDCI,) 6 I 37 (s, 3H. C-CH,), I 42 3H, (s, C-C&), 3 65 (s, 6H, -0-CH,-0-CH,), 4.14-4 34 (m, 3H, 

C-fXII,. C-5-H), 4 77 (d. IH. ./ -= 2 5 Iiz. C-4-H). 5 40 (AR quartet, 2H, C-2-0-CH,-0-CH,), 5.68 (s, 2H, C- 
3-0-CH,-0-CH,) 
Anal Calcd for C, ,li ,(,O, C.5 I ; I, H,6 62 Found (‘,5 I 00. H,6 88 

5, cj-O-r.so~~r(~~.!r’lid~~~~~~-~, ~-th--O-hzt~~r~l-l.-~~.~~ OI.~IL t/c iif /j( j _ 
White solid hl P 126-127°C [lit I’ 115-12h”(‘. lit * 128’c‘J 
[a], = +22 00 (c 2 methanol), +23 3 (c 2 CHCI,), + 61 8 (c 0 58 acetone). 
[lit Is +23 0 2 I ( c 1 I5 CHCI,). lit * +63 (c 0 58 acetone), lit a +59 acetone)] 
UV (methanol) >,, 23 7 nm (,e 2976) 
IR (Nujol) 2923. 2853, 1750. 1676. 750 cm 
‘HNhJR (CDCI,): 6 I 37 (s, 3H. C-CH,). I 45 (s. 3H. C-CH,), 4 05-4.48 (m, 3H, C-6-H,, C-5-H), 4.65 (d, IH, 
J= 3.8 Hz, C-4-H). 5 24 (m, 4H, 0-CII,-Ph), 7 57 (s, IOH, Ar-H) 

Anal.Calcd for CZ:H,JO, C.69 70, H,6 IO Found C,69 49, H,6 3 I 
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5.6-0-rsopropyltdene-2.3-dt-O-allyl-Lascorbrc sod (3d). 

Faint yellow oil. 

[(I]~ = +47 58 (c 2 methanol) 

UV (methanol). >_ 227 nm (E 4748) 

IR (Neat)- 2937, 1763, 1677 cm ’ 
‘HNMR (CDCI,) 6 1 37 (s, 3H, C-CH,), 1 42 (s, 3H, C-CH,). 4 14-4 48 (m, 3H, C-6-H,, C-5-H), 4 71 (d, lH, 

J=2.5 Hz, C-4-H), 4 88 (d, 2H, J = 6 4 Hz, C-2-0-CH,-CH=CH,), 5. I7 (d, 

5.57 (m, 4H, C-2-0-CH,-CH=CH,. C-I;-0-CH,-CH=CH:). 6-17 ( 
2H,./= 5. I Hz, C-3-0-CH,-CH=CH:), 

m, 2H, C-2-0-CHZ-CH=CH,, C-3-0-CHIz- 

CH=CHZ). 

Anal. Calcd for C,SH,l,Ob C‘,bO 80, H,6 80 Found C.60 72, H,7 00 

GeneraIprocedureJor alkyltrtrorr of_?, 6-O-t.sltprq!l,ltdette-3-~-al~~-~- ascorhrc rrcrd (2). 

Toarefluxingmixtureofl(3 0 mmol) and K-CO, (4 0 mmol)inacetonecorrespondingalkylatingagent (4.0 mmol) 

was added. Reaction mixture was refluxed for IO-30 min and was cooled to room temperature Acetone was 

removed under reduced pressure Brine (30 ml) was added and product extracted in diethyl ether (3x30 ml). 

Combined organic layers were dried over anhydrous sodium sulphate and ether was removed under reduced 

pressure. Crude product was purified on silica gel column usmg hexane-ethyl acetate system 

j,6-0-tsopropyltdette-_‘-O-nlclh,,x, rttL’tI!\ i- 3-0-mc*th_$l -a.vcot?~~c LILI~ (Sa). 

White crystalline solid M P 63-64°C 

[a], = +5.64 (c 2 methanol) 

UV (methanol). >,, 234 nm (E 7897 j 
IR (CCIJ 2950, 1750, 1670 cm 

‘HNMR (CDCIJ S I 37 (s, 3f-1, C-CM,). I 42 (s, 3H. CCH,), 3 67 (s, 3H, 0-CH,-0-CH,), 4 14-4 48 (m, 6H, 

0-CH,, C-6-H,, C-5-H). 4 68 (d. I ti, ./ ~ 2 5 Hz, (‘-3-tI), 5 34 (q, ?H, 0-CH,-0-CH,) 

Anal. Calcd for C,,H,BO, C.52 55. H.6 61 Found C,52 91, H.6 97 

5,6-0-rsopropylidene-.?-0-bettz.1 /-_?A )-nt‘~/h~,l-L-~r\~~rtt htc actd (_Thj. 

White solid hl P 87-XY”c’ [lit I,1 84-X7’C] 

[a], = +39 20 (c 2 methanol) 

UV (methanol) ;“,, 234 nm (e 0150j 

IR (Ccl,): 3000,2950, 1750. 1675, 750 cm 

‘HNMR (CDCI,) 6 l 37 (s, 3H. C-C‘H,), I 45 (s. 3H~ <‘-CH,). 1 02 (s. 3H. 0-CII,), 4.16-4 46 (m. 3H, C-6-CH,, 

C-5-H), 4 65 (d, IH, ./ = 2 5 IIz. C-3-11), 5 17 (s. 2H, 0-CH,-Ph), 7 65 (s, 5H, Ar-H). 

Anal.Calcd for C,,H,,O, C.63 73. 11.6 29 Found C.63 9?. H.0 39 

5, 6-O-isoprop,~~ltd~tte--7-~/-trii~~l-.i-c~-tt~~~ri~~~l-J.-~t~c~~~t htC, (KX/ f jc). 

Undistillable oil 

[aID = +16 76 (c 2 methanol) 

UV (methanol) >-,, 235 nm (s I36 IO) 

IR (Neat) 3000, 2960, 1770, I670 cm ’ 

‘HNMR (CDCI,). d I .2X (s. 3 H. C-CH,). I 36 (s. 3Ii. C’XHJ, 4 00-4 2X (m, 6H, C-OCH,, C-6-1{,, C-5-H). 4.52 

(d, lH, J= 3 2 Hz, C-4-H). 4 64 (d. 2H,./ = 6 4 Hz. O-CH?CH=CH,). 5 4X (m, 2H, 0-CH?-CH=CH,), 6 14 (m, 

lH, 0-CH,-CH=CH.) 

Anal. Calcd. for C,IH,,Oi, c‘,57 77, H,6 71 Found (‘,i7 5 1. H.h 97 
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5.6-0-1.~opro)p,~l,del11~-~- O-mrrh~l-3-O-me~ho.~~~mt~rh~vl-/.-a.~corhrc acrd (Sd). 
Viscous oil 

[a], = +26.38 (c 2 methanol) 
LW(methanol) b,, 233 nm (e 8542) 
IR (Neat) 2980,2925, 1760. 1675 cm 

‘Hh’MR (CDCI,). & 1 32 (s. 3H. C-Ctl,), I 40 (s, 3H. C-CH,), 3 54 (s, 3H, 0-CHZ-0-CH,), 3 88 (s, 3H, 0-CH,), 

4 12 (d, 2H,J= 3 2 Hz. C-6-H,). 4 34 (m. IH. C-5-H). 4 67 (d, IH,J= 3 2 Hz, C-4-H), 5.48 (s, 2H, 0-CH,-O- 

CH,) 
Anal Calcd for C .H,,O, C.52 53. f-1.6 hl Found C-51 19. H.6 6) 

5, ci-O-iso(,rol,vild~rl~-=- c )-hrt1;$3-c I-N~~~II~o.~I~~~~I~~~~I-I.-~~.~~~~~~~~~ uc~d (je). 

Undistillable 011 
[a], = +46.63 (c 2 methanol) 
LT’ (methanol) >‘,%_ 233 nm (e 6711) 

IR (Neat) 2990, 2940, 1770, 1670, 735 cm 
HNhfR (CDCI,) & I 37 (s. 3H. CCH,), I 42 13. ill. C-CH,). 3 57 (s, 3H, 0-CHZ-0-CH,), 4 I l-4 54 (m, 3H, 

C-6-ti,,C-5-H), 4 71 (d. lH.1 - 2 5 Hz. C-3-H). 5 35 (s, _ 
5H. AL-H) 

‘f-1. 0-CH,-Ph), 5 48 (s, 2H, 0-CH,-0-CH,), 7.65 (s, 

Anal Calcd for C,,II~,O. C.c)l 70. II.6 32 Found C’,6I 82. H h 60 

5, ~-O-tsoprop~~lrd~~,r-_‘-O-a/!r~l-3-~ )-N~~,~/~o.~~~I~~,I/~I l-l.-~.~~t-hi~~ wrd l>fl. 
Faint yellow oil 
[a 1,) = +3 I 50 (c 2 methanol) 
UV (methanol) > m,L, 233 nm (t‘ 2.3424) 
IR (Neat) 2990, 1770, I690 cm 
‘HNMR(CDCI,) dl 32(s. 3H.CC’tt,). 1 30(s,3H, C-CH,). 3 52 (s. 3H. 0-CH,-0-CH,),3 92(d, 2H,J=32Hz, 
C-6-H,), 4 I2 (m, I H. C-5-H ), 4 30 id, 2H. ./-L T I fir. 0-CH,-CH=CHJ, 4.49 (d, IH, J= 3 2 Hz, C-4-H), 5.28 

(tn. 211, 0-CH,-CH =CH,). 5 46 [s. I!bl, 0-Ctl,-0-C‘H,), 6 00 (m. IH. 0-CH,-CH=CH:) 
‘Anal Calcd for C,_IH,O, C~Fi W 11.6 71 Found C 55 77. H,6 79 

i, (i-O-r.sop~op~llu’~~t~e-I-O-n~t~l~~~~l-?-O-h~~~~~~~l-i -~rw~~rh/~~-trcd (_5,q 

Ii’hite crystals M P 98-99°C [lit I’ 99 5.lOii’(‘/ 

[a],, = +37 25 (c 2 methanol) 
UV (methanol) >?,&% 2.35 nm (t: S69c) 
IR (Nujol) 2922. 1754, I68 I 713 cm 
‘HNMR (CDCI,) 6 I 36 (s. 3H. (‘-Ctt,] I 411 (b, 311 C-Cfi,). 3 80 (s. iH, 0-CH,), 4 08-4 40 (m, 3H, C-6-H,, 
(‘-5-H,), 4 56 (d, IH. ./ = 3 2 HA, C-4H). 5 18 (s. ‘H, 0-CM,-Ph). 7 44 (s. 5H, Ar-H) 
.Anal Calcd for C,TH2t,06 C.63 74, tI,6 29 Found C 63 02, H.6 63 

5,4-~-l.soprop~lidet,r-2-(~-Fn~~lh~).~~~~~~~~tt?~~l- 3-O-ktt:, l-l.-tr\c.orhlc.-~Icrd (5h). 
White solid M P 80-81°C 
[aID = +3 1 93 (c 2 methanol) 
UV (methanol) b,, 236 nm (e 5 189) 
IR (Nujol) 2923, 2858, 175 1, 1678~ 745 cm 
‘H?JMR (CDCI,) 6 I 34 (s, itl, C-CH,). I II (s. 31-I. C-CH,), 3 62 (s, 3H, 0-CHZ-0-CH,), 4 11-4.48 (m, 3H, 

C-6-H,, C-5-H) 4 71 (d, IH. .I- 2 5 Hz, C-4-H). 5 37 (AB quartet, 2H,./= 4 1 Hz, 0-CH,-0-CH,), 5.71 (s, 2H, 
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0-CH,-Ph), 7.64 (s, 5H, Ar-H) 
Anal. Calcd. for C,,q,O, C,61 70, H,6 32. Found C,61 82, H,6 17 

5,6-O-isopropylidene-2-O-allyl-3-#-ben~yl-L~scorbtc~ctd (St). 
Viscous oil 
[aID = +39 37 (c 2 methanol) 
UV (methanol). > _ 237 nm (e 3324) 
IR (Neat): 2986,2936, 1766, 1681, 738 cm-’ 
‘HNMR (CDCI,): d 1.36 (s, 6H, C-CH,), 3 92-4 28 (m, 3H, C-6-H,, C-5-H). 4 56 (d, 3H, J= 4 8 Hz, C-4-H, O- 
CHZ-CH=CH,), 5 20 (m, 2H, 0-CHZ-CH=CH,), 5 44 (s, 2H, 0-CH,-Ph), 5 84 (m, I H, 0-CH,-CH=CH,), 7.40 
(s, SH, Ar-H) 
Anal. Calcd. for C,,HZIO, C.65 88. H,6 40 Found C.66 1.3, H,6 44 
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