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Aatract: Recemic anhydrocannsbisativine has been efficiently synthesized starting with o
p-lactem-inino other coupling reaction. A kgy step In the formation of the
tetrahyéropyridine molety of snhydrocannsbisativine Is o stereoselective Intramolecular
con jugete afd!tion of the N~t1 amino growp to a8 Z,.E-dlenone.

Cannabisstivine 1 send aenhydrocennebisstivine 2 ere mecrocyclic spermidine alkalolds
Isolsted In smsil amounts from the roots and lesves of the common mer!juans plant, Cannshls
antivs.' R.amly.z Netsume has reported a synthesis of 1 using the photooxygenstion of @
dihydropyridine fo form the sultsbly functionslized starting material, while Yelnred> has
prepared 2 through en Intramolecular imino Diels Atder route. During the course of our studies
on the tormation of mecrocyclic spermidine llluloms.""6 we have develcped s genera! route to
both of these large ring lactams which allows for good synthetic ftiexibiiity and convergent
pethways. We now report full detells of the use of this process !n a totsl synthesis of recemic
snhydrocennasblsstivine. An Important element In this synthesis was the oconstruction of the
macrocycliic lactam xla the B -isctam Imino-ether coupling reaction. This was followed by
ol sboration ot the cerbocyc!!ic framework of the tetrshydropyridine ring.

Our plen for tormetion of the tetrahydropyridine ring Iavolved conjugate addition of the
secondery amino growp to 8 L E dienone system as outiined In Fig. 1. Additionslly, the trans
relstionship of centers C-2 and C-6 would require sterecselectivity In ¢thig cyclizstion, In
soriler studles, Natsume? has found that aldehyde Ja readlly undergoes compiete cls fo irans
conversion of stereochemistry st centers C-2 end C-6 to glve 3h (Flg. 2) and has Interpreted
these results In terms of @& reversible eddition of the nitrogen to the o(.ﬁ-unn?urom
aldehyde. Thus, there Is resscnabdle precedent fevoring s trans sterecchemistry In forming the
tetrahydropyridine system In this setting.

Figure 1

Oedicated to Professor Edward C. Taylor on the occasion of his 65th birthday
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Figure 2

A key unlt In our synthesis of enhydrocannedlisstivine was the protected nlne~membered
lactem 4 which we previously employed In the synthesis of the aikalolds chasmorhine$,
vrbooconlno’. and alhydﬂopohn?rmo.6 As outiined In our report on dlhydropsliustrine, we
converted 4 to the Imino ether 3 and coupled this derivetive with B <lactam § In verm mesitylene
(145°C) 1o torm the tused-ring amidine 7. The f3-lectem § wes reedily aevellsble from the
condensstion of N-chiorosulfonyl Isocysnste with l-scetoxybutadiene by the Merck pmcodun.’
Reductfon of amidine 1 with NaOMBHy In acetic ac!d then ylelded 8.8 The secondery satno group In
B wes protected as Ifs tert-butaxycardonyl derivative 9 (82%), and deacetylstion of § vas
sccomp| Ished with sodium methoxide In methano! to afford alcohol 10 (1008). Attempts to oxidlize
slcohol 10 wunder the aclidic conditlons of the Swern Oxidetion falled, presumsdly due to
sccompeny [ng N-deprotection. However, the use of Moffat condltions? (OMSO/0CC) geve excellent
ylelds (82%) of the aldehyde 11.
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The side chain of snhydrocannabisativine ves stteched by msans of a Wittig olefination
Involving aldehyde 11 and the phosphonium yiide 12. This salt was prepared by conventions|
methods from the THP protected propergy! alcohol 12'0, Thus, the ascetylide enlon tormed trom 12
ot -78.C upon resction with n-butyllithium [(n THF was edded to hexsns! ylelding sicohol 13
(935). Reduction of this scetylenic slcohol 13 with sodium In liquid smmonia efforded the trana
olefin 14 (59’),” which with pyridinium tosylste In refluxing sethenol underwent deprotection
to the diol 13 (84%5). Selective dromination of 19 with triphenyiphosphonium dibromide gave the
desired primery bromide 16 (84%), which underwent resction with triphenyiphosphine In DMF at
78 C for 16 h to yleld the desired friphenyiphosphonium salt 11 (92%).
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The wittig~type coupl ing of aidehyde 11 and phosphonluno salt 1] procesded smoothly on
treatment of 8 mixture of thess compounds In THF st -5 C with potassium tert-butoxide. A
sixture of e 2,E and E,f dlenols 1B (908) was obtalned atter workup and chrometogrephy.
Allylic oxldation of the dlenol mixture 18 with manganese dioxide I[n ether gave the
corresponding mixture of the ZE end £.E dienones 19 (7%5). Removel of the BOC protecting
groups trom 19 ves accomplished by freatment with nest tritivcrascetic acid at room tempersturs
generating the N-deprotected-(E,E}-dlenons 20 as the exciusive product. As noted bdeiow,
formetion of the L, E-product with stersochemistry unfsvoradie for cyclizstion posed s temporsry
obstacie to the compietion of the synthesis.
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Figure 3

Our plan for fusing the tetrshydropyridine ring to the 13-membered amino |actam depended on
addition of the (N-11) secondery amino group to the dienons by Intramoiecutsr con jugste resction
to the LE system shown in Figure 3. We found, however, that the [, f-dlenone 20 was resistant
toverds thermal Isomerizstion and cyciization (up *o 260°C) with or without added amine

catatysts, Fortunately, the stecsochemical prodiem invoived In the cycilzeation could dbe solved

by Irradietion of 20 &t 254 rm In ethenoi. Under these conditions, [somerization of the £, E

dlenone to the desired LLE 1somer took plece, tollowed by conjugate addition-cyciization to give

{2)~onhydrocannabisetivine 2 (938 from 18).'2 1t yes apperent from TLC end WMR analysis (500

Wiz) of this cyclizetion product that only one diesterscmer |s formed In this reaction.

Since,
In principle, reversiblliity

tn the conjugete eddition should be possidle, It ls ressonsble to
ssaume that the trans-sterecchemistry found In the natural product |s thermodynamically fevored.
Our synthetic product, formed in en overail yleid of 255 from the S-membered lectam 3, ves
identicel In every respect (TLC, 'HMR, IR, Mess Spec) with the naturs! materisi.'$
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Exparlmantal Section

Malting points were obtalned In @& Mel-temp meiting polint epparatus with an open csplilary
tude and are uncorrectad. Bolling points sre uncorrected. The (R spectre were determined with
a Perkin-Eimer Model J00A Infrered recording spectrophotometer or 8 Micolet 35-5X FTIR
Instrument. The 'H MR spectra vere determined at 90 MMz with s Varien EM-390 NMR spectrometer
or st 250, 300 MHz with Bruker Model WH-250, WM-500 NMR spectrometers. The chemical shitt
values are xpressed In § values (ppm) relative 10 s Me Si standard. The mess spectirs wers
obtalned with an HP 5985 (OC-MS system. MNigh resolution mess spectrs were Jdetermined by

Mr. Marvin Thompson (University of Connecticut). Elements! anaiyses wers performed by Atiantic
Microtsd inc., Atiants, Georgia.

= (4= > - 5.}

To & solution of 2-(2-propynyioxy)-tetrahydro-2H-pyren 12, 'O (M¢ 140, 15g, 0.107 mote) In dry
ether (250 m.) under nitrogen at -78°C (1PrOM-CO,) was sdded n-butyliithlum (1,55 M fn hexanes,
76w, 0.12 mote). The solution formed s white precipitete aftter severs! min and was stirred
for an additions!l 30 min st -78°C. Freshly distiiled hexansl '2Z (M 100, 11.78 g, 14.13 i,
0.12 mole) was added to the Iithio~acetylens giving & cleer solution, The mixture was stirred
ot -78.(: tor 90 min, then warmed to room temperatures. The soiution was quenched with ssturated
8. NH,Cl, poured Into water and the aquecus |ayer extracted into ether. The ether extracts
were dried (aq, NaCl, Ne,S04) and eveporsted to a coloriess oll. Shortpath distiiletion
stforded 13 ss & viscous, colorless oll, bp 128-133° C/0.05 mm (M 240, 21.2 g, 0.088 wmole,
8383,

IR(Neat) 3460, 2970, 2890, 1480, 1350, 1120, 1025, 900 cw™!. NMR (COCly, 90 MHz)  4.80 (br
THY, 4.43(br d, TH), 4.31(s, 2H), 3.37-4,.03(m, 2H), 1.14-1,.94(m, 16 W}, 0.90(t, 3H),

Anal. Calcd. for Cy,Hy,0y, 240.346, C 69.96, H 10.07
Found:C 69.81, H 10,08,

s,

2=(4-Mydraxy-E-2-noneny igxy)~-tetrahydro-2H-oycan (14)

Sodium mets! (MW 23, 2.76 g, 120 mmole) vas added In sms!l chunks to s dry sofution of ammonia
(175 wl) under nitrogen st ~78°C(IPrQH-CO). Atter 5 min, a THF sofution (25 L) of 13 (MM 240,
9.60 g, 40 mmole) wes added to the dark biue smeon!s sixture. The biue color persisted for 50
win &t which time the solution was stirred an additional 10 min, thea quenched with 3 g ot solid
NH,CI. Methano! (% ml) wes added and the ammonls was evaporsted. The materis! wes poured Into
vater (300 ml) and the aqueous layer extracted with ether (4 x 100 ml). The organic layers were
dried (oq. NaCl, K005} and evaporated to an oll. The desired alcoho! 14 (MY 242, 35.66 g, 23
mmoie, 595) wes obtalned eafter shortpath distliiation, bp I2S.C/0.05 mr., This materis! ves

contaminated by & smali smount of 13 which could be removed by careful flash chromatography
(10-20% E750 in hexanes).

IRCNeat) 3470, 2970, 2890, 1470, 120%, 1115, 10135, 910 ca~!

NR(COCIy, 90 Miz)  5.77(m, 2H), 4,63(dr s, 1H), &.12(m, 2H), 3.34-4.00(m, 2H), 1.09-1,86(w,
16H), 0.89(¢, 3H),

Anal Calcd. for CyghpgOy, 242.362; C 69.38, H 10.81.
Found: C 69.14, H 10.82.

{E)-2-Nonene=l.4-dlal (13}

A methanol solution (40 L) of 14, (Mf 242, 5.1 g, 12.8 meole) and pyridinium tosylste '' (e
2%1, 190 mg, 0.6 smole) wes heated to reflux for 30 min, cooled, and poured 1o water (40 ol).
The mixture was extracted with ether (3 x 40 sb), and the organic teyers wers dried (eq. NaCi,

NayS04}, Eveporation of the ether gave » viscous oll which was purified by tiash chromatography
(411 hexanes: sther). The dio! vas identified as the most poler component by TLC (1:1 hexanes
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other) ond gave a dark bise stsin upon vaniiiin sprey development.'3 Tais procedurs geve
(E}=2-nonene~1 ,4-dl0t (13), (My 158, 1.7 g, 10.8 amoie, 84%) a8 & cOlertess, very vissows ofl.
Kugeirohr distliistion (100 C/0.!1 sm) of the peritied muter!isl gave the dlol which siowly
sl 1ditied on stending, mp 45-47" C.

IR(Nest) 3360, 2960, 2890, 1470, 1020, 975 car!,

MR (CDCiy, 90 M)  3.78(m, 2H), 4.16(m, 3H), 1,30-1.80 (m, 10 ¥), 0,89(¢, 3H),

Anal Cafcd. for CoMy g0y, 138,243, C 68.31, H 11.47
Found: C 68.29, H 11,52,

1-fromo-4-hydeaxy-({E)-2-nonans (16)

Tripheoyiphosphonium bromide wes prepered dy the addition of dromine (M 139.8, 4.92 mmole, 0.23
al) to & methylens chioride solution (10 ml) of triphenyiphosphing (MM 262, 4.52 mmole, 1184 mg)
st -3°C(IPrOH-1ce). The mixture of friphenyiphosphonium bromide wvas sdded to o methylene
chloride solution (4 wml) of 13 (Mr 138, 4.52 msole, 714 ag) end tristhylamine (M 101, 4.75
weole, 0.67 wL) st -78°C (1PrGH-CO;). The mixture wes siowly vermed to room tempersture over |
h, then poured Into weter. The squecus |syer was extracted with tresh methylene chioride and
the organic leyers were dried (Ne,50,). Evaporstion of the soiveat lett sn ofl which wes
purifled Dby fissh chrometography (4:1 hexsnesiether), Bromice 16 (W 221, 8540 mg, 3.80 mmote,

84%) wos recovered as & coloriess of!. Xugelrohr disti|igtion (bp 95-100 C/0.1 mm) provided en
ansiyticat sample.

IR{Nest) 3390, 2960, 2890, 1470, 1205, 96% cw~!,

MR (COCiy, 90 MHz) 5.83(m, 2H), 4,14 (d of d, TH), 3,95(d, 2H), 1,26-1.83(m, OH}, 0.,89(f,
3M),

Anat. Cailcd. for CghyqBr0, 221,144, C 48,88, H 7.73, Br 36.13,
tound: C48.71, H 7,78, Br 36.19.

A-Hydroncy-1-tr [ phany [phosphon Lus-noa- (E)-2-ane Bromide (12)

A mixture of 16 (M 221, 840 mg, 3.8 mmole) and ftriphenyliphosphine (M 262, 1952 mg, 7.6 mmole)
were hested under nitrogen &t -78C tor 16 h In a solution of disethylformmeide (1 sl). The
dimethyl tormamide wvas removed under vacuum ond the crude product was puritled by flash
chromatography (EtOAc, then 1:20 MeOH:EtOAC). The phosphonium salt 17 obtained In this manner
was 8 coloriess hygroscoplic fomm, (M 483, 1696 mg, 3.3! smole, 928).

MR (COCiy, 90 WHz)  7.51~8.00(m, 15W), 5.43-6.17(m, 2H), 4.56, 4.73(d of ¢, 2H), 4.09(br

s,
1HY, 1.00-1.40(m, 9H), 0.6 ¢, 3H),

- - - -2.7= %)
A solution of 4 5 (Mr 242, 2 g, 8.26 mmole) In methylens chioride ves dried over activeted 4A
moleculer sleves under nitrogen for 18 h. Trimethyloxonlum tetratiyoroborete (MM 148, 1476 wg,

9.91 mmole) was added to the dry methylene chioride solution under nitrogen In 8 dry box

apparatus. The wmixture wes stirred for 6 h st room tempersture under nitrogen, then {i|tered

into an aqueous solution of sodium bicardbonate. The product was extracted Into fresh methylene
chioride, and the organic {(syers were coliscted and dried over "2003° Evaporation ot the
solvent gave essentially pure 4 (MN 256, 1074 mg, 8.10 smole, 98%) as & coloriess ol! which wes
used directiy in the next reaction.

$=tert-Butaxycarhany i-4-(2-scatoxyathyll=1.3.9-trlazsblicycio [4.2.0] tridec-G-ane-2-008 (1)

A mixture of 4-(2-scetoxyethy|)-2-setidinone (815 (Mr 157, 648 mg, 4.13 mwole) and 3 (W 256,
1,06 g, 4.13 swole) were heated under nitrogen in & solution of mesityiene (1 s} for 13 h st
N"C. The sesityiene was removed by triturstion of the brown oll several times with pentane,

Fiash chromatography (111 Et50:E40Ac, then 7:3 EtOACIE?0) of the crude meterisl stforded 1 (M
381, 950 mg, 2.49 smoie, 603) g8 & coioriess oll.
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- =12-(2= - = 1Y)

An scetic aclid sojution (20 el) of £ (MM 381, 1.47 g, 3.86 smole} end sodium cCyenocborohydride
(N 63, 729 mg, 11.97 smole) was stirred under nitrogen for 30 ain gt room tempergture, them 16
h &t 50°C, and finally an edditional 16 h st room tempersture. The scetic acld wes stripped off
under vecyum, and the crude meterisl ves dissoived In methyiene chioride. The orgenic |ayer was
vashed with ssturated sodium bicardonate and dried over NeyS0,. Evaporetion of the solvent geve
8 crude sample of B (My 385, 1.49 g, 3.87 smole, 100%).

1, li-=bla-tert-Butaxycarhonyl-12-(2-Acqtoxyathyl)=2,7,11-¢r azatcidacanans ()

Amine 8 (MM 385, 1445 mg, 3.7% mmole) was dissoived In 20 sl of dry ‘tetrshydrofuran under
nitrogen. Dletert-duty! dicarbonate (M4 218, 1060 mg, 4.86 mmole) vas sdded, and the mixture
ves heated to 50°C for 13 h. The tetrahydrofursn was removed under vecuum, and the crude
ngterisl was purified by flash chromstography (ether, then 411 etheriethyl acetste) to give 2
(W 483, 1468 ug, 3.03 smote, 81%5) ss a coloriess fomm.

IR(COCI 5) 3005, 2970, 1740, 1685, 1375, 1170 ™',

NR(CDCIy, 250 Miz)  5.67(dr s, TH), 4.12(p, 1H), 2.06(s 3M), 1.47(s, M), 1.84(s, 9H),
remaining hydrogens, 1.4-4.0(br m, 20 H). MS(EI, 20 ev) 486 (3.2), 48(11,7), 38(22.4),
304(45.8), 320(9.8), 312(4.3), 284(100), 266(4.4), 224(8.5), 196(8.9) amu.

Anei. Calcd, ftor Cpehegis0), ¢ 485.626, C 99.36, M 8.93, N 8.63.
Found: C 59.19, H §.97, N 8.%8,

L) -Rls-tact-Butoxycachonyl=12-(2-hydroxyethyi)=-2,7,11-2r lazatr idecanons (10)

To 8 solution of anhydrous sethenol (40 ml) was sdded § (MM 485, 1311 mg, 2.70 smole} snd sodium
methoxide (M¥ 54, 44 wg, 0.8! mmoie. The mixture wes stirred at room temperature under nitrogen
untll the sterting material was gone as judged by TLC (1:1 ether:ethy! acetats), ca. 3.5 A
Acetic actd (W 60, 0.11 mi, 2 mmoie) was #dded, and the sethanol solution was poured Into
vater. The product was extracted Into ether, and the organic layers were dried (aq. NaCi,
N8,S0,1. Eveporstion of the solvent geve 8 crude materisl thet wes puritied by flash
chromatography (1120 methancliethy! scetste) to give 10 (M 443, 1203 mg, 2.71 smole, 100%).
Recrystailization from ether-pentsne afforded white crystals, mp 164-165 C,

IR(COCIy) 2995, 2960, 1680, 1370, 1170 cm™'.

MR (CDCiy, 250 Mtz), 5.70 (br s, 1H), 2.32 (br ¢, 1H), 1.48 (s, 9H), 1.44 (s, M),

remalning hydrogens 1.3-4.0 (br m, 21 W), WS (E1,20 eV) 44413.6), 443(11.%), 342(51.6),
2056(12,2), 270(23.4), 242(100), 217(11.,9), 198(15.6), 173(12,6), 169(15.0), 157(10.%), 135(14.%)
amu.

Anal. Cetcd. for CooMy MyOg, 443.589, C 59.57, W 9.32, N 9.47.
Found: C 59.43, H 9.37, N 9.43.

L11-Bis-tect-Butoxycachodyt~12-(2- formy imethy ) -2.7 . 11-tr {azatridecasans (11)

A mixture of toivene (4 sl), dry dimethyisul foxide (4 ml), trifluorcecetic acid (M 114, 0,104
al, 1.3%5 mmole) and pyridine (W 79, 0.22 mi, 2.7 smole) was stirred under nitrogen st room
tempersture. Alcohol 10 (MM 443, 1203 mg, 2.7 smole) was edded to the wmixture followed by
freshiy distiiled dicyciohexyicerbodiimide (M 206, 1678 mg, B.! mmole). After stirring for 13
h st room tempersture, sn equsl voliume Of ether wes sdded to the toluene solution, and the
Insoiudle dicyclohexyluree was remcved by fiitration. The toluene was removed under aspirator
vacuum, and the crude meterial wes taken up Into ether and weshed with weter, setd. NOOO,
sofution and dried (Ns,$0,). Flesh chromstography of the crude oft (1:1 ethyl acetaterhexsnes)

provided 11 (Me 441, 980 mg, 2.2 smole, 82%). Recrystailizstion from ether-pentane aftforded
white crystals mo 132-13$.C.

IR(COCt5) 2995, 2960, 1730, 1680, 1370, 1170 cm™'.
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MRCNCE., 250 Mex), 0.77{s, 1), S.68Ar o 1H), 2.28(4 of 4, 14,6, 2.6He, 1H). 1.46(s,
M), 1.44(s, 9H), remaining hydrogens, 1.3-4.3(br =, 18H), MS(EI, 20 oF), 442(1.3), 441(3.3),
385(3.7), 340(72.7), 325(20.3), 204(43.0), 26M61.1), 240¢65.1), 222(53.1), 2N%(B.8),

212036.9), 198(30,9), 193(78.9), 57(100) amw.
Anal. Calcd. for CophyghsOg, 441.573, C 59.84, M 8.90, N 9.92.

Foaimd. M aa aa MU 8 ot M a an
T W STFOETy I We TSy TN Te sV

Lll-Risctert-Butogycachonyl=12- (§-hydooerundac=2.4rdlaoal =2.7,11 =tr lazatridecancos (18)

A mixture of 11 (My 441, 800 mg, 1.81 mmole) and 11 (WM 483, 964 mg, 2 wmole) [n dry
tetrahydroturan (50 al) uader nltrogen wes cooled to =3 C (IPrGi- ice). Potasslum t-butox!de
(Wi 112, 265 mg, 2.37 smoie] wves added Yo the 'ﬁ.i soiution giving rise o & deep red coior which
graduaily feded over e pariod of 90 sin at -5 C. Acetic acid (M 60, 0.16 s, 2.72 smole) ves
8dded and the mixture was poured into water. The product wes extracted into methyiens chioride
and the organic iayers were dried (n-,so‘). Eveporsation of the solvent [eft 8 crude soild thet
wes puritied by fissh chromstography (haxsnes: ethyl scetste, 3:1). A foss wes recoversd from
chromatography, 1339 mg, which ocoasisted of a mixture of tripheny!phosphine axide snd the
desired oletin. This meterial was rechromstographed using a different elugnt (28 MeOH/QNCIy)
which geve compiete separstion of product from the triphenyiphosphing oxide. Pure 18 (M 363,
919 mg, 1.63 smole, 90%) vas recovered from the chromstographic column ass a coioriess foam.
IRICOCLy) 2970, 1680, 1370, 1170 cm”t,

R (mm,, 250 Miz), 6.45(br ¢, 11,7 Ke, 1H), 6.08(m, 1H), 5.70(d of 4, Je1%,4, 7.3 Hx, 1H),
35.65 (br s, 1M}, S5.37(br q, Ju9.2 Kz, 1H), 2.2%br 4, 1H), 1.47(s, 9M), 1,43(s, OM), 0.89(¢,

354\ ramatnlnn hedeasans Y Xed 2o = PR wered 24 av) WERZ 01 K2YL 1) ARRE AY lmf‘! a)
e T IV Weii®y e TN A WY Wy dWEiia Tt - PmER Vs -

* L~ L N P WUAIRI, SFw Ty
298(11,7), 198100, 129(5) amu.

Anal. Calcd. For CyiHgsNyOg, 565.801, C 65.81, H 9.80, N 7.43
Found: C 65.62, H 9.85, N 7,34,

L.il-Bia-tart-Butcxycachonyi-14-{undagr-Z . é-d iane-S-anal-2.7.11~ trimatrisacances (13}

To sn ether solution (20 sl) of 18 (M 565, 300 mg, 0.33 smoie) wes added 3 g of activated
manganese dioxide. The suspension wes stirred for 5 N at which time TLC (% MelH in OHCiy)
showed the resction to be compiete. The mixture was then flitered through celite, end the
celite was washed well with dichioromethane. The organic solutions were esvaporsted 10 glve
essentlially pure 19 (M¢ 563, 170 mg, 0.30mmole, 573). A 753 yleid of the ketone was odtelned on
e 0.1 mmole scaie using the same procedure. Flash chrometogrephy (1S5 MeGH In OHCly) provided an
analytical sample of 10 es 2 pale veliow $oem,

IR(COCIy) 3005, 2970, 1688, 1375, 1175 cu”!

MR (COCIy, 250 Mix), 7.45(E, £), 7.21(Z, £}, (4 of ¢, Je12.1, 15.7Hx (EE), 9.9, 15.7Hx (L
E), 1H), 6.32(m, 2H), 5.85(q, Je8,.1Mz, 1H), 5.66(br s, 1H), 2.5%(t, Je7, 3dz, 2H), 2.99(br 4,
Je13. 5Kz, 1H), 1.63(¢, JeTHz), 1.43(s, 18H), 0.90(¢, J=7.%5z, 3N}, remsining hydrogens,

1 R_a ny = Sansy
1.5=4.0(br =, 284},

MS(ES, 20e¥) 5630 1), 469(2.4), 463(2,1), 398(2.4), 363(2.1), 298(5.6), 242(2.1), 196(100),
129(8.7) s,

HRMS Calcd, for CMH,}N,OG, 563.3937, Obverved Mass 563,301

= = = (20}

The di-tert-butoxycerbony! derivative 13 (MM 363, 162 mg, 0.288 smole) was dissolved In
trittuorcecetic aclid (3 al) end stirred ot room tempersture for 15 mia, The trifiuoroscetic
acid wes removed under vacuum and the crude ssterisl vas teken uwp [(nto & wethylene chioride
soivtion. The organic isyers were vashed vith sard. NaHCOg solution end dried (NeyS0,).
Evaporstion of the solvent left & crude ye!low fosm of 19 (W¢ 363, 128 mg). The crude msterlal
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1S B poritied &y tiseh chroaetogrepty |7 mecessery (FeGH, then3e N i in WeGM) to give 20
o 8 pole yollow tomm.

WR(COCiy, 230 Meiz), O8.5%dr s, 1H), 7.12(d of 4, Je9.2, 15,8 Wz, 1H), 6.26(m, 3H), 2.93,
1,64, 0.90(t, J=7.0 Kz}, remaining hydrogens, 1.2-4.0(dr m, 32 W),

oo
“Are

fat_habhedosnans ok | oadl.tow 19Y
VA T CRMARMN M SRANRANSLLELIEN V&t

An ethano! solution (30 al) of 20 (128 mg) odteined directly from the previous reection, wes
photolyzed ot 254 nm tMrough s quartz tude under nitrogen using s portadie (N tamp. The
resction progress wes monitored by TLC (45 W, 00 In Me(H) and ves found to be complete sfter 20
h. The orude meteriel ves flash chrometogrephed (slifca gel, 1:1 EtOACIMeOM) giving 115 mg of @

awal tane  Sonaan Y\‘ Soam po= dakoa o= Indo dloh!

yoi! H . % m—— Y i Y mnd mamdome TR aud )

faksa up Into Sichioreeethans (! &), ax pemtens (T &) was  oudsd,
causing o yeiiow gum to precipitate. The pentans moiution wes decanted and set sside. The gum
vas tritursted vith sdditional dichioromethane, leeving Dehind s residuve (19 mg) which wes
insoluble In dichioromethane. The orgenic frections were combined and eveporwted to give pure
snhydrocannabisativine 2 (MM 363, 97 mg, 0.267 smole, 935 from 20 #s & pale yellow solld. The

- ¥ o A a ® ot

synthetic sstheris! wes Idemtical to the neturs! saspie by TLC (&8 NG 1n MelM), R (CDCHy,
250 and 300 Wiz), IR(CHCIy, FT) end mess spectroscopy (Ef, 20 oY),

IR(CHCIy, FT) 2989, 2971, 1709, 1651, 1466, 1129 ™'

nmam,. 500 Mtx), 9.68(dr s, 1H), 5.82(d of ¢, JeS8.1, 10.2Mz, 1H), S5.50(br 4, J=10.2Wz,
1H), 3.72(br s, 1H), 3.44(dr s, 2M), 2,28(br d, J=14.7Hz), 2.08(d, Je13.4Hx), 0.89(¢, Jeb.9Mz,
M), remsining hydrogens, 1.2-3.0(br =, 284}, KS{E!, 20 ), 364(11.0), 383(2%.4), 345(5.9,

334(3.7), 320(7.3), 305(4.0), 304(5.2), 292(4.8), 264(45.1), 250(28.8), 248(7.6), 235(10.4),
224012.1), 222122.1), 208(49.2), 198(53.2), 1RO100), 112(88.8) emu.

MPMS Calcd. for Co HyjMy0, 363.2888, Observed Mess 363.2897.
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